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1.0 INTRODUCTION

1.1 Authority

This geotechnical engineering investigation has been performed in accordance with our
cost estimate submitted to Mr. Hal A. Kestler, President of KGA Partners, LLC on March 2, 2021.
Acceptance of this proposal and authority to proceed with the investigation was given to us by Mr.
Brad Witucki through his email dated March 23, 2021.

1.2 Purpose and Objective of Investigation

The purpose of the investigation was to determine and characterize the subsurface ge-
omaterials and to assess the local ground water conditions at the critical areas of the project site as
well as evaluate their impact on the proposed site grading, pavement design, development of infra-
structure and general earthwork construction criteria. An additional objective was to present a set of
preliminary recommendations, based on the evaluation of site conditions concerning the most suitable,
cost effective and safe foundation support for the residential structures with relevant geotechnical de-
sign parameters, pavement design, safe cut and fill slope design, special subgrade treatment, material

utilization as well as general earthwork construction considerations.

1.3 Scope of Investigation

The scope of work performed by GeoMechanics, Inc. to achieve the above objectives
consisted of the following:

. review of the available geologic and mining maps and the published liter-

ature related to the general area of the site;

o review of the previously performed geotechnical investigation report by
GMI for Phase | in June 2012 (GMI project 12022);

e  performance of a geologic reconnaissance of the site;
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e  drilling a total of seventeen (17) test borings at the proposed critical cut

and fill slope areas;

e  performance of laboratory soil tests to characterize the subsurface soils

and determine their physical parameters;

o preparation of generalized subsurface profiles (geologic cross-sections)
based on the extrapolation of the borings as well as laboratory test data
illustrating the type, approximate thickness and spatial distribution of soil

and rock as well as ground water conditions;

e  performance of geotechnical evaluation of the subsurface soils, bedrock,
and ground water conditions pertaining to the site grading, pavement sub-

grade and buildable pads;

. performance of bearing capacity, slope stability, settlement and pavement

analyses;

. preparation of a geotechnical investigation report documenting the data
collected, analyses performed and conclusions drawn regarding to the be-
havior of subsurface materials with respect to the proposed site grading
infrastructure and presenting a set of recommendations concerning the
following:

- preliminary type and depth of building foundations
-~ geotechnical design parameters

-- cut and fill slope design

-~ pavement design

- special site preparation criteria

--  general earthwork construction considerations
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2.0 FIELD DATA COLLECTION

2.1 Subsurface Exploration

The primary geotechnical feature of the site is its rugged topography which requires
deep cuts and high fills to construct streets and flat buildable pads for the anticipated dwellings. This,
in turn, requires evaluation of the materials into which cuts will be made and on which high embank-
ments will be constructed. Determining the stability of the cut/fill slopes along with evaluation of the
excavated material and its effective utilization over the site are the major geotechnical considerations.
Therefore, the subsurface exploration performed for this investigation was focused on obtaining ade-
quate subsurface information at the critical cut and fill areas and limited subsurface data at the antici-
pated building areas because the exact type and size of the buildings have not been finalized. The
overall objective of the subsurface exploration was to identify the type, thickness and engineering
properties of the soils; lithology and geomechanical characteristics of bedrock; and ground water con-
ditions at the major cut and fill areas of the development site. To achieve this objective, a total of

seventeen (17) test borings were drilled.

The locations of the borings are shown on the attached Test Boring Location Plan,
Sheet No. 1 in Appendix C of this report. These borings were strategically located in an effort to
develop generalized subsurface profiles across the critical cut and fill areas. The depths of the borings
in the deep cut slope areas were selected to provide sufficient vertical overlap to develop accurate
stratigraphic profiles. Similarly, the borings in the high fill slope areas were designed to provide
sufficient information to develop slope stability models. Typically, the borings in the cut were ex-
tended to the proposed finished grade elevation. In the fill areas, the borings were terminated after

encountering refusal on rock.

The depths of borings drilled at the site varied from a minimum of 10.0 feet to a max-
imum of 41.5 feet resulting in a total of 377.3 lineal feet of soil and rock sampled during this investi-
gation. The borings were staked in the field and surface elevations were taken by Sheffler and Com-
pany, Inc. The elevations referenced in this report have been based on their surveys. The elevations
of the borings are recorded on the Test Boring Records included in Appendix A and were also used to
prepare the idealize Geologic Cross-Sections which are included in Appendix C of this report. The
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drilling of the borings for this investigation was performed by GeoMechanics, Inc. during the month
of April 2021. All borings were logged by our geologists, and the boring logs for the current study
are included in Appendix A of this report. The relevant GMI Boring Logs from the previous study for
Phase | in 2012 are also included for reference in Appendix A-1 and the relevant ACA boring logs

from the previous 2006 and 2011 studies are included for reference in Appendix A-2.

The pertinent boring information from the past and present investigations is summa-
rized on Tables No. 1A and 1B included in this report, and the methodology used in the collection of

subsurface data is discussed below.

211 Soil Sampling

The soil sampling program consisted of obtaining Split Spoon (disturbed) samples by
conducting Standard Penetration Tests (SPT) while advancing the test boring through the soil zone in
accordance with ASTM Designated Method 1586-84. The samples were collected at 3-foot intervals
by a 2-inch O.D. Split Spoon Sampler that was driven 18 inches into the soil with blows from a 140-
pound hammer falling a distance of 30 inches. The number of blows required to drive the sampler for
each 6-inch interval was recorded, and the cumulative number of blows for the last two 6-inch intervals
is designated as “Standard Penetration Resistance” (SPT-N values). This value generally gives an
indication of the relative density of granular soils or consistency of fine-grained soils which, in turn,
could be related to the shear strength and compressibility of the in-situ soils. The SPT N-values (blow
counts) at various depths, and the description of the soils based on visual identification and modified
by laboratory soil classification tests are recorded on the Test Boring Records in Appendix A and are
also plotted on the Geologic Cross-Sections included in Appendix C. In addition to spoon samples,
several disturbed bulk samples were also obtained from borings located at the cut areas to determine

maximum dry density, optimum moisture content, and CBR values.

2.1.2 Rock Coring

Bedrock was sampled continuously in three (3) of the seventeen (17) borings drilled
across the project site using a diamond bit with an NQ2 double-tube, rigid-type core barrel which

provides a 1.99-inch diameter core (ASTM Method: D 2113-83). The rock core samples were visually
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identified in the laboratory. The presence of limestone or calcareous rocks was detected by using acid
tests. The rock description, the core recovery for each coring interval, and the Rock Quality Designa-
tion (RQD) values (expressed in percent) for each lithologic unit are recorded on the boring logs pre-
sented in Appendix A. The RQD values reflect the quality and fracture spacing of the rock and are
calculated as a summation of all unbroken core samples of 4 inches or more in length divided by the
total length of each lithologic unit. The core recovery percentage and RQD values together provide a
qualitative understanding of the geomechanical properties of the bedrock and are especially useful in
assessing the load carrying capacity and excavatibility of bedrock.

2.1.3 Ground Water Reading

Efforts were made to measure the depth to ground water table immediately upon com-
pletion of each boring and, again, after 24 hours provided the bore holes had not caved or were not
filled in for safety reasons. The ground water readings are included on the Test Boring Records and
are also plotted on the Geologic Cross-Sections. These readings are used to establish the ground water

regime at the site. In addition, the loss or re-gain of the drill water was recorded on the boring logs.
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3.0 LABORATORY TESTING PROGRAM

This task formed the second phase of data collection and material characterization and
consisted of index properties tests that include moisture content, sieve and hydrometer, and Atterberg
limit tests. The data obtained from these tests were used in conjunction with standard penetration test
data (SPT N-values) obtained from the borings to correlate to shear strength, compressibility and per-
meability parameters of soils. In addition, material behavior tests consisting of Proctor Compaction
and California Bearing Ratio (CBR) tests were performed on the bulk samples of anticipated fill ma-
terial taken from the cut areas. The data from these tests provide the moisture content/density param-
eters that are used in monitoring the field density of compacted fill and preparation of soil samples for
subsequent CBR tests. All of the soil laboratory testing was performed in-house by GeoMechanics,
Inc. The individual tests performed are briefly described below with our interpretation of the test
results. The test results are presented graphically in Appendix B (Figures B-1 through B-14) and
summarized on Table No. 2 of this report. The relevant laboratory tests results from GMI’s 2012

investigation are also included in Appendix B-1 of this report.

3.1 Natural Moisture Content Test (ASTM: D 2216)

Natural moisture content tests were performed on eight (8) representative jar samples
and two (2) bulk samples to evaluate the in-place water content of the soils at the time of drilling.
Moisture content, expressed as the ratio of the weight of water to the weight of dry solids, for each
sample tested is recorded on the Grain-Size Distribution Test Reports, Figures B-1 through B-10 in
Appendix B and summarized on Table No. 2 of this report. The soil tested showed a water content
value varying between 4.7 and 21.3 percent for samples tested. These values correspond to dry to
moist conditions based on an emperical scale of dry, damp, moist and wet. However, these conditions
will usually vary depending on seasonal and local precipitation, fluctuation of ground water table, and
on the depth below ground surface, and should be taken into consideration when working with soils
during construction. In general, the moisture content data provide an indication about the physical

condition of the in-place materials and, in turn, their strength and compressibility.
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3.2 Classification Test (ASTM: D 2487)

The gradation (sieve and hydrometer) tests and the Atterberg Limits tests are used as
the basis for classifying and identifying both granular and fine-grained soils. Together, they form

what is commonly referred to as a Classification Test. A brief description of each test is given below.

3.2.1 Gradation Test (ASTM: D 422)

Ten (10) representative soil samples which were selected for the moisture content tests
were also selected for conducting sieve and hydrometer tests. The data from these tests, in conjunction
with the data obtained from the Atterberg Limits tests, were used to classify the soils according to the
Unified Soil Classification System. These soil classifications are shown on the Grain Size Distribution
Test Reports (Figures B-1 through B-10) and summarized on Table No. 2 of this report. Based on the
laboratory test data, all ten (10) soil samples tested are classified as fine-grained silty clays (USCS

classification CL).

3.2.2 Atterberg Limits Test (ASTM: D 4318)

The Atterberg Limits tests were conducted on the same ten (10) samples on which gra-
dation testing was performed. The results of these tests are included on the Grain-Size Distribution
Test Reports (Figures B-1 through B-10) in Appendix B and summarized on Table No. 2. The results
have been used in conjunction with the results of the sieve and hydrometer analysis to classify the
soils according to the Unified Soil Classification System and the American Association of State High-
way and Transportation Officials Methods (AASHTO: M1450-82). The Liquid Limits (LL) of the
soils tested range from 33 to 49 percent with a Plastic Index (PI) ranging from 12 to 27 percent. This

indicates that the in-situ soils are slightly to moderately plastic.

3.3 Modified Proctor Compaction Tests (ASTM: D 1557)

Two (2) Modified Proctor Compaction tests (ASTM: D-1557-12, Method C) were per-
formed on bulk samples taken from test boring TB-5 and TB-15. The tests were conducted to deter-
mine the density-moisture content relationship, which forms the basis for field compaction control,

and to prepare the specimen for the CBR test. The maximum dry density of the test samples ranged
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from 123.7 PCF at 12.7 percent optimum moisture to 127.3 PCF at 10.4 percent optimum moisture
and are presented on Figures B-11 and B-12 in Appendix B. It may be pointed out that the natural

moisture content of the soil tested was below the optimum moisture content.

3.4 California Bearing Ratio (CBR) Tests (ASTM: D 1883)

The CBR tests were conducted on the same residual soil samples on which the Com-
paction tests were also performed. The optimum moisture content and density values obtained from
the Compaction tests were used in the preparation of the CBR test specimens. The purpose of the
CBR tests was to determine the shear strength of the compacted soil that will form the pavement
subgrade. The CBR value is used in designing the pavement thickness of the roadways. The test
results are presented in the form of a stress-penetration curve on Figures B-13 and B-14 in Appendix
B of this report. In the samples tested, the laboratory-determined CBR value at 0.01 inch and 0.02-
inch penetration varied from 4.3 to 2.4 and 4.5 to 2.6, respectively. Therefore, for common fill mate-
rial, a CBR value of 3 appears to be the representative value for the pavement design.
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4.0 GENERAL SITE CONDITIONS

4.1 Project Location and Topography

Topographically, the site is comprised of a north-south trending ridge with sides slop-
ing mildly towards the north and south-southeast culminating in two (2) gullies where intermittently
flowing creeks are located. The following site assessment is based partly on review of the relevant
published geomorphic, soil and geologic and mining maps and literature and partly on site-specific

subsurface information obtained during the past and present investigations.

The project site is bounded by PA Route 19 (S.R. 0019) along the east side, a county
road along the north and west sides, and an undeveloped tract of property along the south side (Figures
1and 2). The ground surface elevation within the project area varies from about 1310+ feet at the top
of the hill to about 1100+ feet near the creek along the west side of the site. The intermittent creeks
flow into tributaries of Chartiers Creek. Some cut and fill have been performed during previous de-

velopment phases in the area that lies immediately adjacent to S.R. 0019.

4.2 Soil Type

According to U.S. Soil Conservation, the soil type in this area belongs to “Guernsey-
Culleoka-Dormont-Library association” (see Figure 3). These are moderately well-drained, nearly
level to sloping soils on terraces and in the uplands. They are formed in residuum of weathered shale,
siltstone, sandstone and limestone. Except near the stream bank where the soil type is mostly alluvial
(silty clay to clayey sand and gravel), the natural soil mantle in the project area is dominantly residual
and colluvial in origin. The average thickness of the natural soil is about 15 feet. Strength tests
performed on similar soils from the nearby area as well as during the previous study for Phase | suggest

the existing residual soils have moderate shear strength, low compressibility and low permeability.

4.3 General Geology

Figure 4 represents the geologic map of the project area and its environs and indicates
that the subcropping bedrock below the soil mantle is sedimentary in origin and belongs to the Wash-

ington and Waynesburg Formations of the Dunkard Group along with the Uniontown and Pittsburgh
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Formations of the Monongahela Group which are Lower Permian and Upper Pennsylvanian in age,

respectively.

The Washington Formation is typically divided into Upper Limestone Member, Middle
Member and Lower Limestone Member with Washington coal seam as its basal unit. A generalized
stratigraphic column with descriptions of the various rock units is presented on Figure 5. The Waynes-
burg Formation is also divided into the Upper Member, Middle Member and Lower Member. The
Little Washington coal bed separates the Upper Member from the Middle Member and the Waynes-
burg “A” coal marks the dividing bed between the middle and the underlying Lower Member, and the
Waynesburg coal bed separates the Lower Member from the underlying Uniontown Formation. The
Uniontown Formation is divided into the Upper Member and Lower Member with the Uniontown coal
bed as the dividing layer between the Uniontown Formation and the next lower Pittsburgh Formation.
Only the Upper Member of the Pittsburgh Formation is located at the project site and subcrops at the

toe of the hillsides.

Structurally, the site is located on the eastern limb of the northeast-southwest trending
axis of the Washington Anticline that plunges towards the northeast. As a result, the bedrock strata
are dipping towards the southeast at an average rate of 3 percent that will result in approximately 50
feet drop in the bedrock strata proceeding from the northern limit of the project site to the southern
limitto S.R. 0019 (see Figures 4 and 6). This could result in different rock types exposed at the bearing

elevations of buildings and pavement.

4.4 Coal Seams

The Pittsburgh coal, an extensively mined coal seam in this area, is available under the
site at an elevation of 860 feet to 800+ feet (say, average 830+ feet) with a dip of 2 to 3° towards the
southeast. The coal has been deep mined under the site by Willet Coal Company utilizing the room-
and-pillar method (see Figure 7). The mine voids will remain at a depth of 240 feet at the creek levels
to 460+ feet at the hilltops of the property, which is significantly below the proposed site grades.
Therefore, the risk of damage to the structures due to subsidence caused by any future collapse at the

mine level is slight at this site.
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The Waynesburg coal, which is available under the site at an elevation ranging from
1080+ feet to 1140+ feet, is not known to have been deep mined in this area (see Figure 8). But it
might have been strip-mined locally where it crops out along the sloping hillside and along the gully
banks. At still higher elevation of about 1130 to 1180+ feet, a thin seam of Waynesburg “A” Coal
may also be encountered in the soil or the rock zone. This seam is often bony and impure and is not
known to be mined using deep mining method in this area. Other thin coal beds of the Waynes-
burg/Washington formations may be encountered at a higher elevations (about 1260+ feet). These
coal seams are impure and have no economic value and, therefore, rarely strip mined and practically

never deep mined.
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5.0 DISCUSSION AND EVALUATION OF SUBSURFACE CONDITIONS

In this section the data obtained from the subsurface exploration and laboratory testing
programs conducted during the present and previous (June 2012) investigations by GeoMechanics,
Inc. and the relevant data obtained by ACA during their geotechnical investigations of September
2006 have been utilized to evaluate the geotechnical aspects of the subsurface geomaterials as they
relate to the safe construction of embankments, cut slopes and foundation bearing materials. Consid-
ering the topographic feature of the site and the needed site grading to develop the buildable pads,
general subsurface conditions across the entire project and specific conditions at the critical cut and

fill embankment area are discussed separately as follows.

5.1 General Subsurface Conditions

The three (3) basic components of subsurface geomaterials namely, soils, bedrock and
ground water across the entire project site are discussed separately as follows.

511 Soils Conditions

Based on the data collected from a total of thirty-three (33) borings, B-3, B-4, B-6
through B-9, GB-18 through GB-25 and TB-1 through TB-17, it appears the site is covered with a soil
zone averaging 18 feet. The soil mantle consists primarily of residual soils with isolated areas where
some colluvial soils overlay the residual soils. However, at the western-southwestern part of the site
considerable fill on top of residual soils had been placed during the previous site grading operations
to develop the present grades and small amounts of this fill were encountered in several test borings

in that vicinity.

The residual soils are derived by in-place weathering of rock; therefore, their compo-
sition is affected by the lithology of parent rock and the intensity of weathering. Typically, the upper
part of the residual soil layer regardless of the parent bedrock is fine-grained silty clay with sand as
the secondary constituent. With increasing depth as the intensity of weathering decreases, the soils
become more coarser grained clayey sand to clayey gravel with some silt except when bedrock is

claystone/clayshale or limestone. The weathered product of claystone/clayshale and limestone rocks
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remains fine-grained silty clay, some of which may be highly plastic (fat clay). The colluvial soils
were generally fine-grained in composition and are classified as silty clay with variable percentages
of sand as the secondary component. In general, the soil mantle across the site will form adequate
common fill when properly moisture conditioned. As a foundation bearing medium, residual soils
will provide moderate strength and compressibility and will be suitable for support of shallow foun-
dations designed with a net allowable bearing capacity of 2 KSF. When properly placed and com-
pacted, the common fill can also provide 2 KSF net allowable capacity. However, the long-term set-
tlement will depend on the thickness of fill, underlying residual/colluvial soil and the “rest period” to

allow the engineered fill to consolidate under self-weight.

Embankments constructed using the soil material available from the cut areas will pro-
vide moderate effective shear strength parameters, cohesion (c) in the range of 200 to 300 PSF with
corresponding effective angle of internal friction in the range of 26 to 28 degrees. As a pavement
subgrade, the on-site soils both in-situ and compacted fill will make average material capable of
providing a California Bearing Ratio (CBR) of 3.

5.1.2 Bedrock Conditions

The existing ground surface within the development area varies from a highest eleva-
tion of 1315+ feet to a lowest elevation of 1105+ feet, a relief of about 210+ feet. One (1) boring, GB-
5, from the previous investigation was located near the highest point of the site and drilled to a depth
of 120 feet or elevation 1188+ feet. A graphical distribution of the various rock units within this
interval is presented on Geologic Cross-Section P-P. It is apparent from this geologic section that the
bedrock underlying the soil mantle consists of interbedded layers of shale, limestone, claystone and
sandstone with thin coal seams. The stratigraphic sequence shown on the geologic cross-section con-
sists of, from top to bottom, as follows:

Fine-Grained Sandstone (Elevation 1293 to 1283+, Borings GB-5, TB-11):

It is thinly laminated to thickly bedded, broken to massive and medium
hard to hard. This rock layer extends down to elevation 1283+ feet along the

southern limit of the development site. The core recovery in this layer is good
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but RQD is very poor (21%). Therefore, excavation into this rock can be made

without blasting.

Silty Shale (Elevation 1284 to 1276+, Boring GB-5):

This approximately 8+ foot thick rock unit is thinly laminated, broken and
soft. It is typically moderately weathered with thin highly weathered zones. In
spite of good core recovery, RQD rating is very poor (0%). Accordingly, the
shale has moderate strength. Excavation into this rock unit should not be diffi-
cult.

Carbonaceous Shale & Coal (Elevation 1283 to 1271+, Boring GB-5, TB-11):

This rock layer is thinly laminated, highly to completely weathered, very
broken and very soft. The core recovery was good and the RQD rating (0%)
was very poor. As a result, it has low strength and can be excavated easily.
Where present, within 5 feet of the finished floor elevation and 3 feet below the
footings and pavement, carbonaceous shale should be overexcavated and re-

placed with properly compacted suitable inert material.

Limestone & Claystone Interbeds (Elev. 1271 to 1249+, Boring GB-5, TB-11):

It is very thinly to thinly bedded, very broken to blocky, limestone seams
are hard and claystone seams are very soft, which resulted in very poor core
recovery and RQD values. Excavation into this rock can be made using me-
chanical equipment. Again, the excavated material will contain large-size lime-

stone boulders in a clayey matrix.

Carbonaceous Shale & Coal (Elevation 1249 to 1242+, Boring GB-5, TB-4):

This stratum is thinly laminated, very broken to broken and soft to me-
dium hard. This coal seam is 3 to 18 inches in thickness and forms the basal
section of this pyrite rich carbonaceous shale. Core recovery values are fair to

good, but RQD is very poor. Therefore, this rock layer has low to moderate
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strength. The coal is bony in nature and is, most probably, the Little Washing-

ton Coal seam.

Sandstone/Siltstone/Shale (Elev. 1242 to 1212+, Borings GB-5, TB-4):

This rock interval is comprised of fine-grained sandstone and silty to
sandy shale layers. There are considerable lateral and vertical gradations within
this group and the various araneous rock units grade into one another. This rock
interval is thinly laminated to very thinly bedded. Rock drill cores were broken
to blocky and medium hard. The core recovery values were excellent and the
RQD values varied between 0 percent in TB-4 and 26 to 55 percent in GB-5,
which are rated as very poor to fair. In general, this rock interval has moderately
high strength and excavation into the shale and siltstone rock can be made with-
out much difficulty using mechanical equipment while use of presplitting and
hoe ramming will most likely be needed in the sandstone rock strata, if encoun-
tered. The excavated shale and siltstone rock when placed in embankment and
compacted will breakdown into smaller pieces and will generate considerable
fines and may not be suitable for rock needed for the toe benches but will pro-
vide good common fill material. The sandstone rock is unlikely to break down

and would provide competent material for use in a rock toe.

Limestone (Elevation 1212 to 1205+, Borings GB-5):

A thinly to thickly bedded limestone was sampled from elevation 1212 to
1205+ feet in Boring GB-5. Based on the current site layout, it does not appear
this layer will be exposed in any of the cuts, making it a non-factor for this

project.

Siltstone/Shale/Claystone (Elevation 1198 to 1188+, Borings GB-5, TB-1):

This layer is sandwiched between the upper and lower limestone benches.
This rock unit is thinly laminated to thinly bedded, broken to blocky, soft to
medium hard and moderately to completely weathered. It does have about 1+
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foot of pyritic carbonaceous shale at the bottom which should be excavated and
removed, and the excavated area backfilled with suitable inert material, if en-
countered at subgrade elevation for pavement or floor slab/footing elevation at
buildings.

Limestone (Elevation 1212 to 1205+, Borings TB-1):

It is thinly to thickly bedded, blocky to massive, hard, and slightly to com-
pletely weathered. Core recovery is excellent while RQD is poor (38%) likely
due to sporadic clay seams throughout. Excavation into this rock can be made
using mechanical equipment. Again, the excavated material will contain large-
size limestone boulders which can be used in the rock toes within a clayey ma-

trix.

5.1.3 Ground Water Conditions

Stabilized ground water levels were measured in eight (8) of the test borings ranging
from 7.2 feet (Elev. 1248.9 feet) in Boring TB-4 to 31.4 feet (Elev. 1180.2 feet) in Boring TB-5. No
static ground water was encountered in the remaining nine (9) test borings; however, perched ground
water tables can be expected, the uppermost generally coinciding with soil-rock contact and confined
to coal seams or jointed rocks with high hydraulic conductivity such as limestone. Ground water may
seep out along these horizons in some of the cuts and may require treatment to collect and channel the

seepage water to the nearest stormwater inlets.

Embankment areas will also require underdrains in the bonding benches and rock toe

benches to collect and remove the water in order to avoid saturation and the resulting instability.

5.2 Specific Site Conditions at Critical Areas

5.2.1 Areal: Lot Numbers 267 through 297; Borings TB-1, TB-2, TB-3

This area is located at the far southern end of the property and includes lot numbers
267 through 297. A total of three (3) standard test borings, TB-1 through TB-3, were drilled in Area
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1 during the present investigation. The data from these borings has been plotted on the generalized
Geologic Cross-Sections A-A and B-B on Sheet No. 2 in Appendix C of this report. The lots at the
west end of this area will be created by constructing a 50+ foot high fill embankment (near lot 272)
while the lots at the south end of the area (near lot 276) will be created by constructing a 45+ foot deep

cut slope. Minor cuts and fills will be required across the remaining lot areas.

Soils Conditions

A review of these cross-sections indicates that the area over which the high embank-
ment will be constructed is covered with a moderately thick soil zone of about 17+ feet. The soil zone
in this area is comprised entirely of residual soils. The upper residual soils are classified as a fine-
grained silty clay with varying amounts of sand and gravel and a medium to very stiff consistency.
The lower residual soil layer, which is essentially a decomposed or highly weathered bedrock was
classified as a granular silty gravel with a very dense relative density. Therefore, the residual soils
have moderate to high shear strength and moderate to low compressibility and the bonding benches
could be constructed in these soils. The toe bench will typically be extended down to bedrock where
the rock is relatively shallow; where the residual soils are exceptionally thick, the bottom of the toe

bench may have to be constructed in the lower more competent residual soil zone.

The area where the deep cut will be constructed also consists entirely of residual soils.
The uppermost soil layer consists of medium dense to very dense carbonaceous shale and coal. Un-
derlying the carbonaceous shale and coal are alternating layers of decomposed shale and sandstone
bedrock which vary from fine-grained silty clay to granular clayey sand. These soils have a hard
consistency when fine-grained and a very dense relative density when granular. All soils removed
from this cut slope beneath the carbonaceous shale and coal can be used as fill elsewhere on the site
while the coal and carbonaceous shale can be used as fill in the deeper part of the embankments where

its pyritic traits will not interfere with the roadways and building structures.

Bedrock Conditions

Bedrock was encountered in Boring TB-1 at the base of the proposed cut slope. The
upper bedrock consisted of a very soft to soft, broken to blocky siltstone/silty shale. This 5-foot

thick layer should be relatively easy to excavate using methods such as rock teeth on an excavator,
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ripping with a dozer, or hoe-ramming depending on the degree of hardness. The lower bedrock stra-
tum, located at the finished floor elevation of the lots, is a broken to blocky, hard limestone. This
layer will be much harder to excavate and will likely need to be hoe-rammed or blasted when en-

countered.

Ground Water Conditions

Stabilized ground water was encountered in Boring TB-1, located in the cut area, at a
depth of 27.3 feet which corresponds to elevation 1207+ feet. The stabilized groundwater was meas-
ured at a relatively shallow depth confined to the soil zone and represents water perched on top of the
lower less permeable soil or rock. It is typically much shallower near the anticipated toe of the em-
bankment then at the upslope area. The gradient of this uppermost perched water table is from east to
west and, in general, parallels the existing ground surface slope. It is likely to rise after the placement
of new fill and could adversely impact the stability of the embankment. Therefore, underdrains suit-
ability located in the bonding benches will be needed to depress the groundwater table and avoid
saturation of the fill as well as the subgrade material as water is generally the major cause of embank-
ment slides. Additionally, any groundwater seepage coming from a cut slope will need to be con-

tained.

5.2.2 Area 2: Lot Numbers 250 through 266; Borings GB-19 through GB-25

This area is located at the southwest corner of the property and includes lot numbers
250 through 266. A total of six (6) standard test borings, GB-19 through GB-25, were drilled in Area
2 back in 2012 for the proposed site conditions during the previous 2012 investigation. The data from
these borings has been plotted on the generalized Geologic Cross-Sections C-C through E-E on Sheet
No. 3 through 5 in Appendix C of this report. The lots in this area will be located on top the previously
constructed fill embankments. Recommendations for constructing this fill embankment were provided
in GMI’s previous GEIR from 2012. During construction, ACA Engineering was the geotechnical
representative retained by KGA Partners to monitor the site work. Minor cuts and fills will be required

to reshape the grading at this location for the current development.
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5.2.3 Area 3: Lot Numbers 114-152, 200-249; Borings TB-5, TB-7-10, TB-12, TB-14, B-9

This area is located along the western half of the property and includes lot numbers 114
through 152 and 200 through 249. A total of six (6) standard test borings, TB-5, TB-7 through TB-
10, TB-12, and TB-14, were drilled in Area 3 during the past and present investigations. The data
from these borings has been plotted on the generalized Geologic Cross-Sections F-F, G-G, H-H, J-J,
K-K, and L-L, on Sheet No. 6-11 in Appendix C of this report. The lots along the north and west sides
of the road in this area will be created by constructing up to 60+ foot high fill embankments while the
lots along the east and south sides of the roadway will be created by constructing up to 40s* foot deep

cut slopes.

Soil Conditions

A review of these cross-sections indicates that the area over which the high embank-
ment will be constructed is covered with a moderately thick soil zone varying from 10+ to 16.5+ feet
thick. The soil zone is comprised of man-made fill, colluvial, and residual soils. The fill soils were
encountered in Boring TB-12, which is located at the toe of the proposed embankment near an area
that was previously developed. These soils are 3+ feet thick at the boring location and are classified
as a fine-grained silty clay with “trace” sand and “trace” gravel and a stiff consistency. The fill soils
have low shear strength and will likely be removed during construction of a rock toe. Colluvial soils
were encountered in Borings TB-10 and TB-13 with a thickness ranging from 3.0+ to 7.5+ feet. The
colluvial soils are classified as a fine-grained silty clay with variable amounts of sand and gravel and
have a medium to stiff consistency indicating low shear strength and high compressibility. Thus, they
will be removed as needed when constructing the rock toe and bonding benches for the new embank-

ment.

The upper residual soils are comprised of both a fine-grained silty clay with varying
amounts of sand and gravel and a granular silty to clayey sand and gravel. These soils have a medium
to very stiff consistency when fine-grained and a medium dense relative density when granular. The
lower residual soil layer, which is essentially a decomposed or highly weathered bedrock was classi-
fied as a granular silty sand to silty gravel with a medium dense to very dense relative density. There-
fore, the residual soils have moderate to high shear strength and moderate to low compressibility and
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the bonding benches could be constructed in these soils. The toe bench will typically be extended
down to bedrock where the rock is relatively shallow; where the residual soils are exceptionally thick,
the bottom of the toe bench may have to be constructed in the lower more competent residual soil
zone. Additionally, a 3+ foot coal seam (Washington coal) was encountered in Boring TB-13 at ap-
proximate elevation 1225+ which corresponds to the elevation of the cut/fill transition zone seen on
Geologic Cross Section L-L. The recommended slope treatment at this location, which will be dis-

cussed later in this report, will likely be influenced by this coal seam.

The area where the deep cut will be constructed also consists of both colluvial and
residual soils. The uppermost colluvial soil layer consists of medium to stiff fine-grained silty clay.
An upper layer of residual soil was encountered directly beneath the colluvial soils. This upper resid-
ual layer is comprised of fine-grained silty clay with “trace” amounts of sand and gravel and a stiff to
very stiff consistency. Directly beneath the upper layer of residual soils, a 6+ foot thick layer of coal
and carbonaceous shale was encountered at approximate elevation 1200+ in both cut borings (TB-5
and TB-14). This layer has a dense to very dense relative density. As stated previously, the coal and
carbonaceous shale excavated during construction of the cut slope can be used as fill within the deeper
parts of the fill embankments but should not be used when placing fill within 5 feet of floor slab,
footing, or pavement subgrade elevation. Lastly, a lower layer of residual soil was encountered which
is comprised of fine-grained silty clay and granular clayey sand with varying amounts of sand and
gravel. This layer is essentially a decomposed claystone and limestone, which has a hard consistency
when fine-grained and very dense relative density when granular depending on the degree of weath-
ering. This layer has moderate to high shear strength and low compressibility and will form the fin-
ished floor and foundation subgrade elevation for the proposed buildings along the south and east sides

of the roadway.

Bedrock Conditions

Although bedrock was not sampled in any of the borings, the SPT N-values at the two
cut slope borings (TB-5 and TB-14) reflect that the relative density of the lower residual soil is very
dense and likely will require excavation methods such as ripping with a dozer or hoe-ramming to

achieve the desired finished grade.
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Ground Water Conditions

Ground water was encountered in four (4) borings in this area, ranging from a depth of
7.6+ feet in Boring TB-10 (Elev. 1137%) to a depth of 31.4 feet in Boring TB-5 (Elev. 1180+). The
stabilized groundwater was measured at a relatively shallow depth confined to the soil zone and rep-
resents water perched on top of the lower less permeable soil or rock. It is typically much shallower
near the anticipated toe of the embankment then at the upslope area. The gradient of this uppermost
perched water table, in general, parallels the existing ground surface slope. It is likely to rise after the
placement of new fill and could adversely impact the stability of the embankment. Therefore, under-
drains suitability located in the bonding benches will be needed to depress the groundwater table and
avoid saturation of the fill and the subgrade material as water is generally the major cause of embank-
ment slides. Additionally, the coal seams and limestone layers such as those encountered in the cut
slope borings TB-5 and TB-14 are considered good ground water carriers. Surface ground water seep-
age along the cut face can be expected along the limestone/claystone and coal contact lines. However,

because of the limited recharge area, the amount of seepage is expected to be small.

5.2.4 Area 4: Lot Numbers 324-335; Boring TB-9

This area is located in the middle of the property and includes lot numbers 319-335.
Only one (1) standard test boring, TB-9, was drilled in Area 4 during the present investigation. The
data from this boring has been plotted on the generalized Geologic Cross-Section I-1 on Sheet No. 9
in Appendix C of this report. The lots along the west sides of the roadway in this area will be created
by constructing up to 35+ foot high fill embankments while the lots along the east side of the roadway

will be created by making minor cuts.

Soils Conditions

A review of these cross-sections indicates that the area over which the fill embankments
and the minor cuts will be constructed is covered with a moderately thick soil zone of about 20+ feet.
The soil zone is comprised of colluvial and residual soils. A 9+ foot thick colluvial soil zone was
encountered in Boring TB-9. The colluvial soils are classified as a fine-grained silty clay with stiff

consistency to a granular clayey sand with medium dense relative density. These soils have low shear
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strength and high compressibility and will be removed as necessary when constructing the rock toe

and bonding benches for the new embankment.

The residual soils are comprised of a silty to clayey gravel and sand with medium dense
to very dense relative density. Therefore, the residual soils have moderate to high shear strength and
moderate to low compressibility and the bonding benches could be constructed in these soils. The toe
bench will likely be keyed into this competent residual soil layer at this location due to the greater
depth to bedrock.

Bedrock Conditions

Bedrock was not sampled in this area of the site; however, it is expected to be encountered at
a depth of 20« feet.

Ground Water Conditions

A stabilized ground water level was encountered at a depth of 10.2 feet in Boring TB-
9. It is, however, recognized that perched water table does fluctuate depending upon the seasonal
precipitation. It is also recognized that ground water regime will change after the site grading has
been completed and may be much higher. Therefore, it will be prudent to incorporate underdrains in
the bonding benches and toe bench in order to depress the ground water table and avoid the saturation

of the embankment fill, thus improving the stability of the embankment.

5.2.5 Area5: Lot Numbers 300-323; Borings TB-4, TB-6, TB-11, TB-13, TB-16, GB-5, B-3, B-8

This area is located along the western edge of the property and includes lot numbers
300-323. A total of eight (8) standard test borings, were drilled in Area 5 during the past and present
investigations. The data from these borings has been plotted on the generalized Geologic Cross-Sec-
tions L-L and O-O through S-S on Sheet No. 11 and 13-17 in Appendix C of this report. The lots
along the south and west sides of the roadway in this area will be created by constructing deep cut
slopes while the lots along the north and east side of the roadway will be created by constructing fill

embankments up to 35+ feet high.
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Soil Conditions

A review of these cross-sections indicates that the area over which the fill embankments
will be constructed (Section L-L, O-O, S-S) is covered with a moderately thick soil zone varying from
11+ to 14+ feet thick. The soil zone is comprised of man-made fill, colluvial, and residual soils. The
fill soils were encountered in Borings TB-6 and B-8, which are located near the previously developed
area. Itis also possible that since the coal is so shallow at this location that these soils were backfilled
after the coal was locally stripped from this area. These soils are 3 feet thick and are classified as a
fine-grained silty clay with varying amounts of sand and gravel and a stiff consistency. The fill soils
have low shear strength and will likely be removed during construction of a rock toe and bonding
benches. Colluvial soils were encountered in Boring TB-13 and TB-16 with a thickness of 3+ feet.
The colluvial soils are classified as a fine-grained silty clay with varying amounts of sand and gravel
and a medium to stiff consistency. These soils have low shear strength and high compressibility and
will also be removed as much as required when constructing bonding benches for the new embank-

ment.

The upper residual soils at the fill embankments are classified as a fine-grained silty
clay with variable amounts of sand and gravel as secondary constituents, while the lower residual soils
are comprised of a granular clayey gravel which is essentially a decomposed bedrock. Additionally,
a coal/carbonaceous shale seam was encountered at approximate elevation 1205+ in Borings B-8 and
1225+ at TB-13, likely corresponding to the Waynesburg and Washington coal seams, respectively.
The residual soils typically have a very stiff to hard consistency when fine-grained and a very dense
relative density when granular. Therefore, the residual soils have moderate to high shear strength and
moderate to low compressibility and the bonding benches could be constructed in these soils. The toe
bench will typically be extended down to bedrock where the rock is relatively shallow; where the
residual soils are exceptionally thick, the bottom of the toe bench may have to be constructed in the

lower more competent residual soil zone.

A review of these cross-sections indicates that the area where the cut slopes will be
constructed (Section L-L, O-O, P-P, Q-Q, R-R) is covered with a moderately thick soil zone varying
from 10% to 25+ feet thick. The soil zone is comprised of both colluvial and residual soils. The
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colluvial soils are classified as a fine-grained silty clay with varying amount of sand and gravel. These
soils vary range in thickness from 3 to 9+ feet and have a medium to stiff consistency. These soils
can be used as common fill elsewhere on the site, provided they are placed under proper compaction

and moisture control.

The upper residual soils at the cut slope locations are also classified as a fine-grained
silty clay or a granular clayey sand depending on the degree of weathering. These soils typically range
in thickness from 3 to 12+ feet and have a medium stiff to hard consistency when fine-grained and a
loose to dense relative density when granular. A coal/carbonaceous shale seam was encountered at
elevation 1200« in Boring TB-14, likely corresponding to the Waynesburg coal seam. As previously
stated, the coal and carbonaceous shale material excavated during cut slope construction can be used
as fill in the lower portions of the embankments while the remaining residual soil can be used in all
locations, provided they are placed under proper compaction and moisture control. The lower residual
soils at these locations are comprised of both a fine-grained silty clay or a granular clayey sand/gravel
depending on the parent bedrock and the degree of weathering. Soils derived from limestone and
claystone tend to be more clayey compared to those derived from sandstone or siltstone. These soils
have a hard consistency when fine-grained and a very dense relative density when granular and have
moderate to high shear strength and low compressibility making them ideal for use as a bearing stratum
for the floor slab subgrade and building foundations.

Bedrock Conditions

Bedrock was only sampled in three (3) of the cut slope borings (TB-4, TB-11, and GB-
5). Bedrock excavated from the cut slopes at geologic cross sections Q-Q and R-R will be very similar
and include in descending order sandstone, carbonaceous shale/coal, and limestone. The sandstone
bedrock is thinly laminated to thickly bedded, broken to massive, and medium hard to hard indicating
this rock layer will likely need to be ripped with the dozer or hammered with the hoe-ram to excavate.
This rock can be utilized in the construction of the rock toes throughout the site, assuming it is broken
down the proper size. The coal/carbonaceous shale seam encountered at approximate elevation 1275+
in TB-4 and TB-11 is thinly laminated, very broken to broken, and very soft, indicating that excavation
through this material should be relatively easy. As previously stated, the coal and carbonaceous shale

can be utilized as fill in the deeper parts of the fill embankments as to not interfere with the building
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structures and roadways. Approximately 4 to 5+ feet of limestone beneath the coal seam will need to
be excavated to reach the proposed finished grade at these locations. This limestone, which has spo-
radic clay seams throughout, is thinly to thickly bedded, broken to blocky, and very soft to hard. Ex-
cavation into this rock layer may be difficult at times and will require hoe-ramming but can also be
very easy when soft clay seams are encountered. The limestone boulders removed from this cut can

be utilized in rock toes throughout the site, provided they are broken down to the proper size.

The bedrock encountered in TB-4 (Section R-R) consists of an upper layer of shale
which is thinly laminated to very thinly bedded, broken to blocky, and medium hard followed by a
lower layer of siltstone/sandstone that is very thinly to thinly bedded, broken to blocky, and medium
hard. All of these rock units should be relatively easy to excavate and will easily break down into
very good fill material under the weight of the compaction equipment. This rock can be utilized any-

where in the fill slopes but is not suitable for use in the rock toe benches.

Ground Water Conditions

Stabilized ground water levels were measured at depths ranging from 7.2 feet in TB-4
to 32.8 feet in TB-11 with corresponding elevations of 1249+ and 1273+, respectively. Both of
these readings correspond closely to the elevations of the coal seams, indicating the coal is causing a
perched water table at these locations. Slight seepage coming from the cut slopes is likely to occur

at these elevations but should not pose any major issues during construction.

5.2.5 Area6: Lot Numbers 100-113, 153-159; Borings TB-15, TB-17, P-3

This area is located along the northern edge of the property and includes lot numbers
100-113 and 153-159. A total of three (3) standard test borings were drilled in Area 6. The data from
these borings has been plotted on Geologic Cross-Sections M-M through O-O on Sheet No. 12 and 13
in Appendix C of this report. The three easternmost lots and the seven southernmost lots in this area
will be created by constructing deep cut slopes in the range of 30 to 50+ feet while the northernmost
lots will be created by constructing fill embankments up to 40+ feet in height.
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Soil Conditions

A review of these cross-sections indicates that the area over which the fill embankments
will be constructed (Section N-N) is covered with a moderately thick soil zone of about 15+ feet thick.
The soil zone is comprised entirely of residual soils. The upper residual soils are comprised of a
granular clayey sand with loose to medium dense relative density while the lower residual soils are
comprised of a granular silty gravel with very dense relative density. These lower residual soils are
essentially a decomposed sandstone bedrock with high shear strength and low compressibility and will

likely form the bearing strata for the proposed rock toe bench.

The soil zone at the cut slope locations consists of both colluvial and residual soils.
The colluvial soil zone will be approximately 3+ feet thick along the cut slope face and is classified as
a fine-grained silty clay with medium to stiff consistency and will have little to no impact on the
proposed structures. The upper residual soil zone at the cut slopes also consists of a fine-grained silty
clay with “some” sand and “trace” to “little” gravel and has a stiff to hard consistency. The lower
residual soils which will form the subgrade elevation for the proposed buildings and roadways consist
of a very dense clayey sand which is essentially decomposed shale bedrock. These soils have moderate
to high shear strength and low compressibility and will be suitable for use as a bearing stratum for

floor slabs, pavement, and building foundations.

Bedrock Conditions

Bedrock was not sampled in any of the three (3) borings that were drilled within this
area. However, the estimated bedrock is anticipated at a depth of 15z at the fill embankments and 25
to 30+ feet at the cut slope locations. If bedrock is encountered within the depth of the proposed cut,

it should be in a highly weathered, near soil state and will likely be very easy to excavate.

Ground Water Conditions

Only one (1) stabilized ground water reading was encountered in the borings in this
area, as the remainder of the borings were dry. Stabilized ground water was encountered at a depth of
26.1 in Boring TB-15 which corresponds to elevation 1164+. Seeing how this single reading was so
deep near the top of rock and there were no other readings, ground water is not expected to be a
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significant issue in this area. However, it should be realized that the water tables are expected to rise
due to seasonal and local precipitation and any future excavation extending below these water tables
could cause significant water seepage. Additionally, the addition of new fill in the area of the fill

embankments will likely cause the groundwater level to rise in the future.

5.3 Roadway Alignments

Road 01

A review of Centerline Profile for Road 01 indicates very little cut and fill will be
needed to achieve the desired roadway subgrade from Station 0+00+ to Station 10+00+. Therefore,
the pavement subgrade will consist of existing soils or 0+ to 5+ feet thick new fill. From Station
10+00+ to Station 15+504, the roadway will be constructed on newly placed fill, with the composition
of new fill expected to be similar to that of the existing soil cover. From Station 15+50+ to Station
17+30+, a cut into the residual soils will be needed to reach the roadway subgrade. Thus, it is apparent
from the above discussion that the pavement subgrade will vary from the upper part to the lower part
of the existing soil zone to newly placed compacted fill. Subgrade should be prepared following the
criteria presented in Site Preparation, Section 7.1.3 and the pavement can be designed using CBR

value of 3, which is a typical value for subgrade consisting of silty clay to clayey sand soils.

Road 02

This road is approximately 1750+ feet long and will traverse over the higher elvations
along the east side of the site. As a result, practically the entire roadway will be constructed in cut.
The depth of cut will range from less than 5 feet to as much as 30 feet near Station 10+50+ along the
centerline. The roadway subgrade from Station 0+00+ to 8+00 will consist primarily of residual soils
with the exception of a small 100+ feet stretch from Station 1+25+ to Station 2+50+ where cut may
extend a few feet into bedrock. The subgrade soils will vary from medium stiff silty clay where the
cut is shallow to and medium dense to very dense clayey sand and clayey gravel (rock fragments)
where the cut extends into the basal part of the residual soil zone. However, the pavement design
should be based upon the more conservative value associated with the upper part of residual soil man-
tle.
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From approximate Station 7+75% to Station 13+00+, the pavement subgrade will pre-
dominantly consist of medium hard to hard limestone. While this rock forms excellent pavement
subgrade, excavation into the rock to install utilities may require presplitting and hoe ramming. Due
to the blocky nature of limestone, overexcavation is most likely to occur and additional quantities of
base course will be needed to fill in the depressions. It is also pointed out that transition benches along
the soil/bedrock interfaces at both ends of this section of the roadway will be needed to alleviate the

possibility of stress concentration and associated pavement crack development.

From Station 13+00+ to the end of the roadway at Station 17+50%, the pavement sub-
grade will consist of residual soils. The residual soils are expected to vary from a high strength basal
part to low strength upper part. Therefore, it will be prudent to continue using the conservative CBR

value of 3 for the roadway pavement design.

Road 03

This 3800+ foot long road will be constructed either on newly placed fill or the near-
surface colluvial/residual soils as only minor cuts will be made to reach the proposed roadway sub-
grade. New compacted fill and thoroughly proof-rolled existing residual/colluvial soils will provide

adequate pavement subgrade capable of providing a CBR value of 3 for pavement design.

Road 04

This road will traverse both the undisturbed hillside and the previously graded flat area
from Station 0+00+ to Station 10+00+. From Station 0+00 to Station 4+00%, the roadway will be
constructed by making a cut that will be as deep as 25+ feet near Station 2+00+. Consequently, the
roadway subgrade will transition from residual soils to limestone bedrock back to residual soils. It
might be preferred to overexcavate the bedrock by 3+ feet when encountered and backfill with suitable

on-site material to provide uniformly compressible subgrade for the pavement.

From Station 4+00+ to Station 9+00%, the roadway alignment will require fill to raise
the roadway grade. Beyond Station 9+00+ and extending up to Station 16+00+, the roadway will be
constructed by making a cut that will reach up to 50+ feet deep in the vicinity of Station 11+50+. As
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a result, the roadway subgrade will be comprised of both residual/colluvial soils and relatively incom-
pressible medium hard to hard limestone and shale rock. The approximate limits of rocks are estimated
to be Station 10+25+ and 14+004+, a stretch of about 375 feet. As discussed under Road 02, it will be
desirable to use the same pavement thickness everywhere to keep the uniformity of pavement despite
much higher CBR value for rock. Construction of transition benches along the soil/rock contact should
also be incorporated in the design to avoid stress construction due to abrupt change in the compressi-
bility of subgrade materials. Installation of utilities will require excavation of hard rock along this
section of roadway.

From Station 16+00+ to the end of the road, new fill will be placed to raise the roadway
grade. The fill is likely to consist of residual soils and extremely weathered rock, which when properly
compacted will provide suitable pavement subgrade. A CBR value of 3 can also be used for this

material.

Road 05

This is a relatively short road estimated to be about 560+ feet long. The existing and
proposed grades are such that only small cuts and fills will be needed to develop the desired roadway
grade. Accordingly, the entire roadway pavement can be designed based on a CBR value of 3 that is

representative of residual soils/compacted common fill.

Road 06

The first 200+ feet of this 1200+ foot long road will be constructed on a new fill that
averages about 20+ feet along the roadway centerline. Beyond Station 2+50+, the vertical alignment
of the roadway essentially follows the existing ground surface elevation. As a result, only minor cuts
in the range of 0+ to 10+ feet will be needed to reach the desired roadway grade. Considering the site
is covered with an average soil thickness of 18+ feet, the cut will be limited to the upper part of the
soil zone for most of the roadway stretch. Accordingly, the pavement subgrade will be comprised of
residual soils that will provide reasonably good pavement subgrade. Again, a CBR value of 3 should

also be applicable for this road to calculate the pavement thickness.

Meadows Landing Residential Development GMI Project No. 21016
South Strabane Twp., Washington County, PA Page 29



6.0 GEOTECHNICAL DESIGN AND CONSTRUCTION CONSIDERATIONS

The geotechnical considerations at the Phase | area of the project site are controlled by
the topography with its considerable relief across the site. To develop the buildable pads for the an-
ticipated commercial and office buildings, deep cuts and high fills will be needed. The primary ge-

otechnical considerations are as follows:

stability of cut slopes

stability of embankments

long-term total and differential settlements of fill embankments
foundation support systems for the buildings.

el A

Each of these considerations is discussed below.

6.1 Slope Stability Analyses

A total of seven (7) sections, three (3) in the critical cut areas, three (3) at the highest
embankment areas and one (1) where fill will be placed on top of cut, were selected for slope stability
analyses. The analytical tool selected to conduct the analyses was a computerized slope stability pro-
gram, SLIDE2, which was developed by RocScience. The results of the slope stability analyses are

presented in Appendix D of this report. A summary of these analyses is presented below.

Selection of Shear Strength Parameters

The soil/rock parameters needed for the stability analyses consist of unit weight and
effective shear strength parameters (cohesion and angle of internal friction) of both the in-place soil

and rock material as well as anticipated fill material.

The shear strength parameters of the anticipated embankment and subsurface soils
were selected based on the limited laboratory testing, SPT N-values, review of published literature
and our experience on the similar materials. It is anticipated that the embankments will be constructed
utilizing the soil mixed with some weathered rock that will become available from the excavations
across the site. These materials will have a range of shear strength parameters, but for the stability
analyses, an average value is selected to represent the entire fill mass. The parameters used in the

slope stability are summarized in the following table:
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. . Angle of .
Soil Type Um(tp\évs)'ght Internal C?EET:')O n
Friction (°)

Existing Fill (CL) 120 26 50

Colluvial (CL)* 120 23 0
Residual (CL) 125 28 100
Coal/Carbonaceous Shale 130 30 100
Decomposed Shale (CL/SC) 130 32 100

Decomposed Sandstone/Limestone

(GMIGC/SC) 135 34 100
Bedrock 150 40 3000
New Fill 130 30 150

Rock Toe 115 38 0

*Derived from soils/rock other than claystone

6.2 Stability of Cut Slopes

The cut slopes are located in Areas 1, 3, 5 and 6 (see Sheet No. 1 in Appendix C) with
the deepest depicted on Geologic Cross-Sections A-A, F-F, L-L, M-M, O-0O, P-P, Q-Q and R-R.

6.2.1 Area 1

The critical cut in Area 1 is depicted on Geologic Cross-Section A-A and extends from
elevation 1233+ to elevation 1190+, a depth of 43+ feet. According to the cross-section, the soil zone
will extend to a depth of 25+ feet along the cut slope face, and the remaining cut face will be comprised
of rock. The upper 7+ feet of the soil zone consist of coal and carbonaceous shale and the remainder
of the soil zone comprised of decomposed shale bedrock with very high SPT N-values. Since the soil
zone has lower shear strength compared to the underlying bedrock, the potential failure zone is likely

to be confined to the soil zone.

The results of the stability analyses indicate that the factor of safety (FS) against slope
failure for the cut through the soil zone with 2H:1V slope ratio is 1.78 which is greater than the state-
of-the-art required value of 1.5. The results of the stability analyses are included in Appendix D of

this report. It may be pointed out that there may be isolated seepage coming from the coal seam. At
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the top of the cut, slope treatment may be required to collect the seepage and channel it out to avoid

slope erosion.

6.2.2 Area 3

The critical cut in Area 3 is depicted on Geologic Cross-Sections F-F and extends from
elevation 1227+ to elevation 1182+, a depth of 45+ feet. According to the geologic cross-section, the
entire cut slope will be confined to the soil zone. The upper 3+ feet of the soil zone consists of collu-
vium with a 9+ foot silty clay upper residual soil layer underlying it. The remainder of the soil zone
along the cut slope face consists of a granular silty to clayey sand layer, which is essentially the badly
decomposed underlying parent bedrock. While the colluvial soil has low shear strength, this layer is
so thin that it will have very limited impact on the design of the cut slope. The residual soils have
moderate to high shear strength and will allow for the cut to be safely made using a 2H:1V slope ratio.
No slope stability analysis was performed on this section; however, based on previous experience with
this type of soil, the factor of safety of this cut slope is expected to be greater than 1.5. It should be
noted that a coal/carbonaceous shale seam was encountered midway down the slope face and isolated

seepage may be encountered from this layer, which may require slope treatment to avoid erosion.

6.2.3 Area 5

The critical cuts in Area 5 are depicted on Geologic Cross-Sections P-P, Q-Q and R-R.
The cut at Geologic Cross-Section P-P extends from elevation 1300+ to 1268+, a depth of 33+ feet.
This cut is located along the backside of the north cut slope which was a part of the initial 2012 devel-
opment phase. The soil mantle within this cut slope extends to a depth of 10+ along the face of the
cut and consists of very dense residual soils with relatively high shear strength that are essentially a
decomposed sandstone bedrock. The remainder of the cut face will be through bedrock consisting of
silty shale and limestone rock units, all with high shear strength that are capable of providing a safe
cut using 2H:1V slope ratio. Therefore, no slope stability analysis was performed on this geologic
cross-section. It should be noted that isolated seepage may be encountered from the coal/carbonaceous
shale and limestone layers towards the bottom of the slope, which may require slope treatment to avoid

erosion.
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The other critical cut represented by Geologic Cross-Section Q-Q extends from eleva-
tion 1315+ to 1272+ feet, a depth of 43+ feet. The soil cover at this cut is approximately 10+ to 15+
feet thick and is comprised of granular clayey sand. The upper residual soil layer has a loose relative
density due to the proximity to the surface where weathering is more intensive while the lower residual
soil layer is rich in more decomposed sandstone rock fragments. Both layers have moderately high
shear strength. The reminder of the cut will be constructed through bedrock, mainly sandstone, with
some carbonaceous shale/coal and limestone near the toe. Again, considering that majority of the cut
slope will be confined to the high strength bedrock and the cut slope ratio will be 2H:1V, no slope
stability analysis was performed at this location. Once again, isolated seepage may be encountered at
the slope surface in the coal/carbonaceous shale and limestone layers at the toe but nothing serious

enough to affect the long-term stability of the cut slope.

The critical cut at Geologic Cross-Section R-R extends from elevation 1257+ to 1230+
feet, a depth of 27+ feet. Due to extensive weathering, the residual soil zone is about 20 feet thick at
this location. With a 2H:1V slope ratio, the entire cut slope will be confined to the soil zone. The
upper 3+ feet of the soil zone consists of colluvial silty clay material. Although this material typically
has very low shear strength, considering its proximity to the top where the cut will be rounded to a
flatter slope, it is unlikely to have a negative impact on the overall stability of the cut. The residual
soil consists of an upper layer of fine-grained silty clay with stiff consistency, followed by a 5+ foot
thick weathered coal/carbonaceous shale seam and a 7+ foot layer of a decomposed shale with medium
dense to very dense relative density. The residual soils have moderate to high overall shear strength

as indicated by their composition and SPT N-values.

The results of the stability analyses, which are documented in Appendix D of this re-
port, indicate that the factor of safety (FS) against slope failure for the 2H:1V cut through the soil zone
is 1.51, which is greater than the industry-accepted value of 1.5. It may be pointed out that there may
be isolated seepage coming from the coal seam along the slope face after the initial cut and during

times of heavy precipitation and may require treatment.

6.2.4 Area 6

The critical cut in Area 6 is represented by Geologic Cross-Section M-M that extends

from elevation 1190+ to 1162+ feet, a depth of 28+ feet. The soil profile along the face of the cut
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consists of 3+ feet of silty clay colluvial soil at the top of the cut, followed by 15+ feet of residual silty
clay beneath that, and finally 15+ feet of granular clayey sand at the bottom above the bedrock. The
colluvial soils have a medium stiff consistency with low shear strength; however, due to their close
proximity to the top of the slope where the cut will be rounded off to a flatter slope, they will have
very little impact on the long-term stability of the cut. The upper silty clay residual soils have a stiff
to hard consistency and have moderately high shear strength while the lower residual soils are essen-

tially a decomposed shale bedrock with a very dense relative density and high shear strength.

The results of the stability analyses included in Appendix D of this report indicate that
the factor of safety (FS) against slope failure for the cut with 2H:1V slope ratio through the soil zone
is 1577, which is greater than the state-of-the-art requirement of 1.5.

6.3 Stability of Fill Embankment Over Cut Slope

The critical areas where fill embankments will be constructed over cut slopes are de-
picted on Geologic Cross-Sections L-L and O-O, which overlap areas 3 and 5 and 5 and 6, respectively.
Geologic Cross-Section L-L was considered more critical of the two (2) areas and was selected for
slope stability analyses. This section represents the subsurface conditions where new fill will be placed
on top of the proposed cut slope. The cut portion of Geologic Cross-Section L-L extends from eleva-
tion 1227+ to 1187+ feet, a depth of 40+ feet. Additionally, 30+ feet of new fill will be placed directly
overtop the cut slope at a 2H:1V slope ratio up to elevation 1257+ feet to create a buildable pad at the
top of slope. This will result in an overall slope face of about 70+ feet. The soil profile along the
cut/fill slope consists of 3+ to 9+ feet of silty clay colluvial soil, followed by 9+ feet of silty clay
residual soil which also contains two (2) distinct coal seams, and finally 2+ to 7+ feet of granular silty

clay to clayey gravel residual soil, which is a decomposed claystone/limestone rock mix.

The colluvial soils have low shear strength while the residual soils have moderate to
high shear strength. Slope stability analyses performed at this location indicate that a rock toe bench
(10’ deep x 15° wide) will need to be constructed at the cut/fill transition line and extend back to
competent bedrock in order for this slope to meet the required 1.5 FS against slope failure. The results

of the slope stability analyses are included in Appendix D of this report.
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The cut portion of Geologic Cross-Section O-O extends from elevation 1225+ to 1180+
feet, a depth of 45+ feet. Additionally, 20+ feet of new fill will be placed directly overtop the cut
slope at a 2H:1V slope ratio up to elevation 1245+ feet to create a buildable pad at the top of slope
resulting in an overall slope of 65+ feet. The soil profile along the cut/fill slope consists of 3+ to 6+
feet of silty clay colluvial soil, followed by 3 to 6+ feet of silty clay residual soil, and finally 5+ to 15+
feet of granular silty to clayey sand and gravel residual soil. The colluvial soils have low shear strength

while the residual soils have moderate to high shear strength.

It is obvious from the analyses conducted at Geologic Cross-Section L-L that a similar
treatment will be needed at the cut/fill slope represented by Geologic Cross-Section O-O. It is esti-
mated a rock toe bench will be required at the cut/fill transition zone that would extend back to the
more competent highly weathered rock zone (approximately 25+ feet wide by 8+ feet deep) to create

a stable slope of 2H:1V cut/fill slope ratio.

6.4 Stability of Embankments

High embankments are proposed within Areas 1, 3, 4, and 5, primarily located along
the south and west sides of the site. All embankments were designed with a 2H:1V slope geometry as
indicated in the drawings prepared by Sheffler and Company, Inc.. Detailed slope stability analyses
were conducted for each area and the results of the analyses have been documented in Appendix D of

this report.

6.4.1 Area 1

One moderately high embankment is proposed within this area and the subsurface con-
ditions at the greatest height of the embankment are depicted on Geologic Cross-Section B-B. The
proposed fill embankment would extend from elevation 1108+ to elevation 1155+ feet, a height of
47+ feet. The subgrade soils on which the embankment will be constructed consist of both residual
and colluvial soils. The upper part of the residual soils typically has low shear strength due to weath-
ering over time and thus the upper few feet (typically 2+ to 3+ feet) of these soils would be removed
by constructing bonding benches to provide a firm base for the embankment. Due to their considerable

height, the embankments will have to incorporate rock toe benches in order to create high strength
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material and to provide a porous drainage medium at the toe to achieve the desired long-term stability.

The bonding benches must be deep enough to key-in the new fill into competent material.

It is also recognized that underdrains in properly located bonding benches and bleeder
trenches in the rock toe bench will be installed to collect and channel out ground water, depress the
phreatic surface within the embankment and minimize saturation of fill. Therefore, these subgrade

improvements are incorporated in the stability model.

The results of the slope stability analyses are presented in Appendix D and are summa-

rized below.

Geologic Rock Toe Dimensions (ft.) Factor
Cross-Section Depth Width of Safety
B-B 10 20 1.59

The results indicate that the proposed 2H:1V slope can safely be constructed of com-
mon fill with effective angle of internal friction, ¢ = 30 degrees and a nominal cohesion ¢ = 150 PSF.
The calculated factor of safety 1.59 against a slope failure is greater than the acceptable value of 1.5
provided proper subgrade modification and incorporation of rock toe bench and bonding benches are

included in the design.

6.4.2 Area 3

The subsurface conditions at the main embankment along the northwest corner of the
site are depicted by Geologic Cross-Sections G-G, H-H, and J-J. The embankment height ranges from
40+ feet at Geologic Cross-Section J-J to 60+ at Geologic Cross-Section H-H. The subgrade soils on
which this embankment will be constructed consist primarily of colluvial and residual soils. Similar
to Area 1, the upper part of the residual soils along with the colluvial soils typically have low shear
strength due to weathering over time and thus the upper few feet (typically 2+ to 3+ feet) of these soils
would be removed by constructing bonding benches to provide a firm base for the embankment. Ad-
ditionally, the low strength colluvial soils located at the toe of the proposed embankment will be re-
moved during the construction of the rock toe. Therefore, these soils will not have any impact on the

stability of the embankment.
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The subsurface conditions at the secondary embankment located more further north in
the previously developed area are illustrated on Geologic Cross-Section K-K. This embankment will
rise from elevation 1170+ to 1235+ feet, a height of 35+ feet. The subgrade soils on which the em-
bankment will be constructed consist of existing fill and the underlying residual soils. The low
strength fill soils, located at the toe of the embankment, will be removed during construction of the
rock toe while the moderately high strength residual soils are fairly competent into which bonding
benches will be constructed. For slope stability analyses, Geologic Cross-Section J-J was selected as

a slope stability model.

The results of the slope stability analyses are presented in Appendix D and are summa-
rized in the table below that also lists the depth and width of rock toe benches at the four (4) geologic

cross-sections.

Geologic Rock Toe Dimensions (ft.) Factor
Cross-Section Depth Width of Safety
G-G 15 10
H-H 10 10
J-J 10 15 1.62
K-K 10 15

Based on the above analyses, it is determined that the embankments at Area 3 can safely
be constructed at a slope ratio of 2H:1V by providing adequately-sized rock toe benches extending
into bedrock that will be available at a readily accessible depth of 10 to 15+ feet and bonding benches

extending below the low strength fill and colluvial soil zones.

6.4.3 Area 4

The subsurface conditions at the highest embankment in Area 4 are graphically de-
picted by Geologic Cross-Section I-1. This embankment will rise from toe elevation 1185+ to top
elevation 1215z feet, a height of 30+ feet. The subgrade soils on which this embankment will be
constructed consists primarily of colluvial and residual soils. As previously stated, the colluvial soils
typically have low shear strength thus the upper few feet (typically 2+ to 3+ feet) of these soils would

be removed by constructing bonding benches to provide a firm base for the embankment.
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Additionally, the colluvial soils located at the toe of the proposed embankment will be removed during
the construction of the rock toe bench. The depth to bedrock at this location is approximately 20 feet,

thus the rock toe will bear in competent residual soils comprised of highly weathered rock.

The results of the slope stability analyses along Geologic Cross-Section I-1 are pre-

sented in Appendix D and are summarized below.

Geologic Rock Toe Dimensions (ft.) Factor
Cross-Section Depth Width of Safety
-1 10 15 1.68

The results indicate that the proposed 2H:1V slope to be constructed of common fill
from a mixture of onsite soil and weathered rock should provide a minimum required factor of safety
value greater than 1.5 with proper subgrade modification including incorporation of a rock toe bench,
bonding benches and underdrains.

6.4.4 Area 5

The subsurface conditions at the main embankment in Area 5 are plotted on Geologic
Cross-Section S-S. The elevation near the toe of the embankment is 1203+ feet. The top of embank-
ment will be at elevation 1238+ feet, a height of 35+ feet. The subgrade soils on which this embank-
ment will be constructed consist primarily of man-made fill and residual soils. As previously stated,
the fill and upper residual soils typically have low shear strength, thus the upper few feet (typically 2+
to 3+ feet) of these soils would be removed by constructing bonding benches to provide a firm base
for the embankment. The low strength fill and residual soils at the toe will be removed during con-
struction of the rock toe bench, which will bear in competent limestone bedrock at this location.

It is obvious from the analyses conducted at the other fill embankments that a similar
treatment will be needed at the slope represented by Geologic Cross-Section S-S, thus no slope stabil-
ity analysis was performed at this location. It is estimated a rock toe bench will be required at the toe
of slope that would extend back to the more competent highly weathered rock zone (approximately

15+ feet wide by 15+ feet deep) to create a stable slope of 2H:1V slope ratio.
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6.4.5 Area 6

The subsurface conditions at the main embankment in Area 6 are plotted on Geologic Cross-Section
N-N. The elevation near the toe of the embankment is 1110+ feet. The top of embankment will be at
elevation 1150+ feet, a height of 40+ feet. The subgrade soils on which this embankment will be
constructed consist entirely of residual soils with the upper few feet (typically 2+ to 3+ feet) of these
soils being removed by constructing bonding benches to provide a firm base for the embankment. The
rock toe bench will bear in competent decomposed sandstone residual soils or sandstone bedrock at

this location.

It is obvious from the analyses conducted at the other fill embankments that a similar
treatment will be needed at the slope represented by Geologic Cross-Section N-N, thus no slope sta-
bility analysis was performed. It is estimated a rock toe bench will be required at the toe of slope that
would extend back to the more competent highly weathered rock zone (approximately 15+ feet wide

by 10+ feet deep) to create a stable slope of 2H:1V slope ratio.

6.5 Total and Differential Settlement of Embankments

In parts of the site where the large fill embankments will be constructed, a considerable
amount of post-construction settlement can be expected, which will be contributed by the following

three (3) components:

a.  consolidation of existing soil under the weight of the fill;

b.  long-term post construction consolidation of fill under self mass; and

c.  consolidation of the soils due to the building loads.

Typically, the settlement resulting from the consolidation of 10 to 20+ feet of existing
soil zone is mostly completed by the time the fill is topped provided, the fill is placed over a period of
3 to 4+ months. The settlement resulting from the post-construction consolidation of fill under self
mass may take 3 to 6+ months depending upon the thickness of the fill, its composition and the rate at
which the embankment is constructed. For embankments constructed using common fill (on-site soil)
the post-construction consolidation is generally in the range of 0.5 percent of the fill thickness. For
granular fill consisting of ripped rock, the settlement decreases to about 0.25 percent of the fill thick-

ness. Additionally, the rate of settlement in rock fill also increases compared to that of clayey soil fill.
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The third component of settlement is caused by the building loads. Most buildings are
designed to tolerate 1 inch and %z inch total and differential settlements. The properly engineered fill
is capable of providing 2 to 3 KSF net allowable bearing material depending upon the type of fill
material and limit the associated settlements to the designed criteria as long as the long-term settlement
due to the post-construction consolidation of fill has been completed. Therefore, it is essential that a
“rest/waiting” period be allowed for the embankments to mostly complete their post-construction con-
solidation prior to the construction of the structures. There are some avenues available to accelerate
the rate of consolidation such use of surcharge or inclusion of free draining blankets sandwiched be-
tween the common fill at suitable intervals (typically 10 to 15+ feet apart). However, any one of these
options utilized has the associated costs. The decision to utilize these options is influenced by the
project economics and construction schedule. It will be highly desirable to instrument and monitor

the settlement behavior of the high embankments to facilitate the construction schedule.

6.6 Foundation Support Systems

At this time, it is assumed that the proposed buildings at the site will be lightly loaded
structures such as 2 to 3-story wood-frame townhouses and single-family dwellings. Although no site-
specific subsurface information had been collected at individual building locations, based on the lim-
ited available data the following general guidelines can be used for the preliminary design purposes
followed by the supplementary investigations at each structure. The supplementary investigation
should follow the geotechnical requirements of the future tenants/owners.

Lightly loaded structures placed exclusively in rock could be supported by shallow
foundations bearing in rock using 4 to 15 TSF allowable bearing capacity depending on the rock li-
thology. Lightly to moderately loaded buildings located exclusively in the new engineered fill can be
supported by shallow foundations bearing in fill. The available bearing capacity will range between
2 and 3 KSF for finer grained and granular material, respectively. The building located partially in
soil and partially in rock may require either undercutting of rock and backfilling with compacted fill
or lowering of footings in the soil zone to maintain similar compressible subgrade. In some cases,

undercutting of soil and backfilling with lean concrete may become a better option.
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7.0 RECOMMENDATIONS

Based on the discussion and evaluation of subsurface conditions presented in the pre-
vious sections GeoMechanics, Inc. presents the following recommendations for the Meadows Land-

ing site development in South Strabane Township, Washington County, Pennsylvania.

7.1 Fill Embankments

7.1.1 Slope Ratio

e Design all fill embankment consisting of properly compacted common fill

using a slope ratio not steeper than 2H:1V.

7.1.2 Embankment Subgrade Preparation

e  Grub the area, remove all topsoil and any soft zones that may exist in the
natural soil or previously placed fill at the subgrade level. The depth of

unsuitable soil removal shall be adjusted based on the results of proof-roll-

ing.

. Construct the rock toe benches and the upslope bonding benches of ade-

quate dimensions to key the new fill into competent rock or residual soils.

o Locations of the rock toe bench and bonding benches are shown on the at-
tached Site Plan, Sheet No. 1 included in Appendix E of this report. Typical
subgrade treatment cross-sections, showing the approximate anticipated ex-
tent of the rock toe bench and bonding benches, are also presented in Ap-
pendix E, Sheet Nos. 2 through 13.

o The sizing of the rock toe benches is based on results of slope stability anal-

yses and also the following general guidelines:

Meadows Landing Residential Development GMI Project No. 21016
South Strabane Twp., Washington County, PA Page 41



Height of Toe Dimensions
Embankment (ft.) Width (ft.) Depth (ft.)
50 to 90 20-40 10-20
35 to 50 15-20 10-15
20 to 35 10 10
10 to 20 10 6
0to 10 10 3

. Extend the rock toe bench a minimum of 1 foot into competent bedrock, if
bedrock is found to be shallower than the specified depth of rock toe bench.
Build the rock toe bench on top of bedrock to the original design depth, or
to a depth determined by the Engineer.

o Increase the depth of rock toe bench if competent subgrade is not available
at the designed depth of rock toe. If any soft, wet clayey zone or decom-
posed coal seam is encountered at the bottom of rock toe during the con-
struction, consider extending the rock toe below the soft clayey zone, as

determined by the Engineer.

. Provide parallel bonding benches extending into competent material where
fill is to be placed against the sloping hillside to key the new fill into in-situ
competent residual soils or bedrock, as shown on the typical plan and em-
bankment cross-sections. The dimensions of these benches will vary and
may have to be adjusted in the field depending on the topography and slope
of the hillside. In general, the depth and width of bonding benches will be
4 to 8+ feet and 20 to 40+ feet, respectively, depending on the slope of ex-
isting ground surface and thickness of proposed fill. All benches should
start at a depth of at least 5 feet into competent residual soils below a depth
of 3 feet from existing ground surface. See the Typical Embankment Cross-

Sections on Sheet Nos. 2 through 14 in Appendix E.

o Provide a base drain at the bottom of gullies to collect seepage water from
the gulley walls and channel it out through the toe bench drain for typical

detail see Detail 1 included in Appendix F.
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o Provide an underdrain in every 3" bench to collect ground water that may
be seeping out of the hillside (see Detail 2 in Appendix F). Provide suffi-
cient gradient to allow the collected ground water to channel out on either

side of the embankment or to the base drain located in the gulley bottom.

o Provide bleeder trenches every 300+ feet laterally to provide an outlet for
the ground water collected in the toe bench. For typical detail see Detail 2
in Appendix F of this report.

7.1.3 General Fill Placement
Common Fill

. Make excavations for installing bonding benches and rock toes within the
competent residual soils and/or bedrock. Prior to placing any new fill, thor-
oughly proof-roll and compact the exposed subgrade using heavy earthmov-
ing equipment (such as a 20-ton loaded triaxial dump truck, or a smooth
drum vibratory roller which imparts a dynamic force of at least 300 pounds
per lineal inch of drum length) until no perceptible movement is observed
or to the satisfaction of the engineer. If any wet, soft or yielding soils are
detected by proof-rolling, and which cannot be stabilized with additional
compaction, they should be undercut to stable material. The expected depth
of additional undercutting is typically 2 to 3+ feet below the stripped sub-
grade, however, it should be adjusted based on actual subgrade conditions.
Backfilling must be performed with dry and granular material under proper
compaction control. Proof-rolling should not be performed when the sub-
grade is wet or frozen and when bedrock is present.

e  Samples of the common fill material should be collected and tested prior to
the site work to determine the maximum dry density, optimum moisture
content, gradation and plasticity characteristics. These tests are necessary

to control the quality of the fill material and determine the controlling
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parameters for field compaction. The on-site excavated material could be
used as new fill provided it is properly blended and moisture conditioned.
However, excessively clayey material (claystone) or other deleterious ma-

terials must not be used as fill.

o Periodically test the floor slab or pavement subgrade material (both the in-
place material and/or new fill) for the presence of expansive pyritic mate-
rial, as determined by the inspectors during the pad preparation. If any ex-
pansive material is detected or suspected within a 5 feet depth of the bottom
of floor slab or bottom of the foundation, such pyritic materials must be

removed from the affected areas and replaced with suitable inert materials.

. Remove all large cobbles and boulders greater than 6 inches in maximum
dimension, which may interfere with the rolling and compaction of the em-

bankment material.

. Place and compact the common fill in maximum 9-inch thick loose layers;
compact each layer to 95 percent of the maximum dry density at +2 percent
of the optimum moisture content as determined by the Modified Proctor
Compaction test (ASTM: D 1557). In confined areas, use a smaller com-
pactor and reduce the lift thickness to 6 inches. Care should be exercised to
ensure that the fill is free from excessively clayey or any organic-rich ma-
terials. Particles larger than 3 inches in maximum dimension should not be
included in the upper 5 feet of engineered fill placed within the building
area. Larger rock pieces, mixed with other soils and rock debris, can be
placed within the deeper part of the fill outside of the building pads.

o Maintain the embankment in a satisfactory manner until final completion of
the project. Replace any or all sections which become damaged or displaced
due to any construction activities or natural causes, such as rain or snow

storms, etc.
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Rock Fill

e  The rock toe bench must be constructed of hard, durable sandstone and/or
limestone rock. Sufficient amount of hard rock is expected to be available
from the on-site cut areas and, therefore, it should not be necessary to import
rock materials. The maximum size of rock material shall not exceed 12
inches and should be free of fines (-#200 sieve maximum 5%). Other de-
gradable material such as soft shale/claystone, fissile silty clayey or sandy
shale or siltstone must not be used as rock fill material, in place of hard and
durable sandstone and limestone. The lift thickness should not exceed 18
inches. Alternatively, sound and durable crushed concrete or any other free
draining material such as hard heavier slag (minimum unit weight of 125

PCF can be used in toe bench).

e  Compact the rock used in the toe bench with a smooth steel drum vibratory-
type roller using a minimum static weight of 10 tons, capable of delivering
a dynamic force of at least 300 pounds per lineal inch of drum length. Per-
form rolling until a no-movement condition is achieved, but apply a mini-
mum of four (4) overlapping passes of the roller, and as directed by the
Engineer.

7.2 Cut Slope

Slope Ratio

. Design all cuts confined to the soil using a maximum of 2H:1V slope ratio

with rounding at the top.

o Design all cuts extending through the rock no steeper than 1.5H:1V.

Rock Excavation

o Use mechanical equipment to perform excavations into bedrock. While

most of the rock is rippable, some sandstone and limestone intervals are
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massive and hard. Use pre-splitting and hoe ramming to excavate these
rock units. Alternatively use controlled blasting to excavate these rock

units.

Erosion Control

o Provide diversion ditches at the top of cut, approximately five feet beyond
the cut face to collect the surface runoff from the upslope area and channel

it out to minimize erosion of the cut face.

° Provide a collector trench near the toe of the cut to control the surface runoff

and tie it to the nearest storm water management inlet.

. Provide an impermeable clay liner in the diversion ditch. This will prevent

seepage of water into the subsurface soils and avoid slope instability.

7.3 Pavement Design

No daily ESAL’s values are available for this project. However, based on GeoMechan-
ics, Inc.’s experience with similar type of projects the following asphalt pavement thicknesses for the
pavement of the proposed roadway, overlying a Mirafi 600X fabric, are recommended. A CBR of 3
was assumed for the newly placed fill and subgrade materials based on the two (2) laboratory CBR
tests. The pavement thicknesses presented below are based on an assumed ESAL value. When antic-
ipated traffic data becomes available for the development, the pavement design should be reevaluated

to verify the recommended design is adequate for the intensity of the traffic loads.

COUIET Flexible
(PENNDOT 408 Pavement
Specification Section)
Wearing Course ID-2, 420 1.5”
Binder Course ID-2, 421 3.5”
Base Course, AASHTO #57 9.0”
Total Thickness 14.0”
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. Use a compacted coarse aggregate, equivalent to AASHTO No. 57. Alter-
natively, use AASHTO No. 1 or No. 3 crushed stone. The open graded
stone should be “surface choked” with minus fractional material such as
PENNDOT No. 2A. The surface material should be compacted with at least
two (2) passes of a smooth-drum steel wheeled roller with a minimum

weight of 10 tons.

e  Proof-roll thoroughly the soil/fill surface before the base course is placed.
If a soft and yielding spot is encountered, excavate the soft material and
backfill with properly compacted dry material.

e  Tiethe base course into side drainage ditches as well as storm water inlets

to provide positive drainage.
e  When bedrock is encountered at pavement subgrade elevation, construct a

transition bench as shown in Detail 4 of Appendix F. Backfill the transition

bench using properly compacted PENNDOT 2A coarse aggregate.

1.4 Preliminary Type and Depth of Foundations

According to the current grading plan, the foundation materials available for support
of a shallow foundation vary from engineered fill to residual soils to bedrock. All foundations for a
respective building should bear in similar foundation materials, in regards to compressibility.

e Inthe event dissimilar materials are encountered at the bearing elevation for
shallow foundations, any existing bedrock will need to be undercut and back-

filled with inert material under compaction control.

e Use anetallowable soil pressure of 2.0 KSF and a maximum toe pressure of

2.8 KSF to size footings, bearing both in residual soils and engineered fill.
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e  Use aminimum width of 18 inches for strip footings and 36 inches for spread
footings regardless of bearing pressure to properly distribute the load and

minimize the potential for local or ‘punching’ shear.

e Place footings, exposed to outside weather, at least 42 inches below the out-
side finished grade to protect foundations from frost heaving. The interior
footings, however, could be placed at shallower depths but in similar com-

petent subgrade.

7.5 Testing and Monitoring

. Have a geotechnical engineer or experienced soils technician from GMI at
the site to inspect and ensure the placement and compaction of the fill, the
excavation procedures; installation of rock toe and bonding benches and
underdrains in compliance with the job specification. The duties also in-
clude inspection of building foundations, floor slabs, pavement and the re-
inforced walls to ensure that the bearing materials are compatible with the
design criteria set forth in this report and comply with the applicable speci-

fications.

e  Schedule a waiting period of sufficient length (typically 4 to 6 months) to
allow settlement of the fill embankments prior to placing the foundation and
the pavement. Implement a comprehensive settlement monitoring program
to determine the time rate of settlement. Install a sufficient number of set-
tlement monitoring devices (see Detail 3 in Appendix F) where high fills
will be placed to monitor the settlement and adjust the construction schedule
accordingly. The number and location of settlement monitoring devices
should be finalized, when the grading plans are finalized and construction

IS nearing a start.

o Perform surveys on the settlement monitoring devices to estimate both the

total settlement and the rate of settlement of the compacted fill. Record both

Meadows Landing Residential Development GMI Project No. 21016
South Strabane Twp., Washington County, PA Page 48



the vertical and horizontal movements. The data on the settlement moni-
toring devices should be made available to GeoMechanics, Inc. immedi-
ately so that the data can be plotted to assess the time-settlement behavior
of the fill embankments and to decide when the settlement has stabilized

and construction can be started.

o If scheduling constraints require the use of shorter time for consolidation of
fill, consider using a minimum 20+ feet high embankment surcharge load
under the building area. The height and duration of the embankment sur-
charge will depend on the desired consolidation time. The use of a sur-
charge may shorten the time for consolidation of fill, but it cannot be elim-
inated completely. In addition, this will increase the cost significantly.

o Install slope inclinometers at high embankments to monitor the deformation
behavior of the embankments, to detect the presence of any slippage (ex-
cessive shear movement) within the embankments and, if needed, develop
corrective methods. The number and location of inclinometers should be

finalized, when the fill placement is nearing completion.

7.6 Limitations

e  The subsurface evaluation of the site is based on a limited number of bor-
ings spread across a large area. Considerable extrapolation among borings
was needed to prepare the generalized geologic cross-sections. The recom-
mendations presented in this report are general in nature and should be mod-

ified, if necessary, based on the actual field data.

e  During the site preparation and construction, if subsurface conditions en-
countered differ significantly from those reported herein, this office should
be notified immediately so that the analyses and recommendations can be

reviewed and/or revised accordingly.
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e  This report has been prepared in accordance with the generally accepted
engineering principles and practices. This warranty is in lieu of all other
warranties either expressed or implied. We assume no responsibility for
interpretations made by others based upon work or evaluation made by Ge-
oMechanics, Inc.

e In preparing this report, the only warranty or guarantee made by GeoMe-
chanics, Inc. in connection with services performed for this project is that
such services were performed with the care and skill ordinarily exercised by
reputable members of the profession practicing under similar conditions at
the same time and the same or similar locality. No other warranty, expressed
or implied, is made or intended by rendition of these consulting services or

by furnishing oral or written reports of the findings made.
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TABLE NO. 1A:

SUMMARY OF PERTINENT BORING INFORMATION (SOIL AND GROUNDWATER)
(Page 1 of 2)

Soil Groundwater
Boring Exsisti_ng Total Geologic Proposed Fill Colluvial / Alluvial Upper Residual Lower Residual TOt‘_”“ O-Hour 24-Hours
No. Elevation Depth Cros_s- Grade ] ] ' ' Soil
(ft.) (ft.) Section (ft.) Thick- USCS Base Thick- USCS Base Thick- USCS Base Thick- USCS Base Thick- Depth Elev. Depth Elev.
ness 'Qlas's- Nav Elev. ness _C}Ias_s- Nayv Elev. ness _Qlas_s- Nayv Elev. ness .Qlas.s- Nay Elev. ness (ft) (ft) (ft) (ft)
(ft.) ification (ft.) (ft.) ification (ft.) (ft.) ification (ft.) (ft.) ification (ft.) (ft.)
2006 BORINGS
B-3 1315.0 21.7 5.0 cl 12 1310.0 16.7 sc 60 1293.3 21.7 Dry
B-4 1220.0 15.6 115 sc 18 1208.5 41 sc 50 + 1204.4 15.6 Dry
B-5 1235.0 40.0 4.0 cl 21 1231.0 9.2 sc 50 + 1321.8 13.2
B-7 1255.0 60.0 10.0 cl 16 1245.0 15.0 sc 52 1230.0 25.0 250 1230.0
B-8 1230.0 17.8 115 cl 18 1218.5 6.8 sc 50 + 1212.2 18.3 Dry
B-9 1215.0 20.0 9.5 cl 23 1205.5 10.5 sc 34 1195.0 20.0 Dry
2012 BORINGS
GB-5 1308.0 120.0 P-P 1200 8.0 CL 21 1300.0 7.1 cl 50 + 1292.9 15.1 88.2 1219.8
GB-18 1174.6 38.0 9.0 CL 11 1165.6 6.0 gc 31 1159.6 15.0 sc,gm 50 1144.6 30.0 4.4 1170.2 13.2 1161.4
GB-19 11325 23.0 C-C 1212 3.0 cl 2 1129.5 3.0 cl 33 1126.5 9.4 CZ(;I 33 -50+ 11171 15.4 2.8 1129.7 2.7 1129.8
GB-20 1124.9 23.0 D-D 1220 2.0 cl 8 1122.9 5.0 cl 14 1117.9 8.4 SC 50 + 1109.5 15.4 3.6 1121.3 6.9 1118.0
GB-21 1141.2 225 E-E 9.5 (C<I:asrtr)r; 24 1131.7 5.0 sm 63 -50+ 1126.7 145 4.8 1136.4 9.2 1132.0
GB-22 1154.3 35.0 E-E 1226 15.0 CL 11 1139.3 5.0 sm 78 -50+ 1134.3 20.0 4.9 1149.4
GB-23 1173.2 40.0 C-C 1212 9.5 CL 10 1163.7 6.2 sc 45 1157.5 15.7 5.7 1167.5 Caved 16.3'
GB-24 1148.8 43.0 D-D 1220 12.0 CL 9 1136.8 6.0 sm 12 1130.8 18.0 19.1 1129.7
GB-25 1170.6 325 1226 10.0 cl 12 1160.6 15.1 GC 46 11455 25.1 6.2 1164.4 9.2 1161.4
P-3 1114.6 15.4 N-N 1108 8.0 SC 14 1106.6 7.4 gm 50 + 1099.2 15.4 Dry
P-4 1112.6 15.1 1108 10.0 cl 14 1102.6 5.1 gm 50 + 1097.5 15.1 Dry
P-7 1115.8 21.0 12.0 cl 17 1103.8 3.4 sc 50 + 1100.4 15.4 2.7 11131 5.9 1109.9
P-8 1118.2 21.0 12.0 cl 17 1106.2 3.4 sc 50 + 1102.8 15.4 2.8 11154 5.5 1112.7
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TABLE NO. 1A:
SUMMARY OF PERTINENT BORING INFORMATION (SOIL AND GROUNDWATER)
(Page 2 of 2)
Soil Groundwater
Boring Exsisti_ng Total Geologic Proposed Fill Colluvial / Alluvial Upper Residual Lower Residual TOt‘_”“ O-Hour 24-Hours
No. Elevation Depth Cros_s- Grade ] ] ] ' Soil
(ft.) (ft.) Section (ft.) Thick- USCS Base Thick- USCS Base Thick- USCS Base Thick- USCS Base Thick- Depth Elev. Depth Elev.
ness 'Qlas's- Nav Elev. ness _Qlas_s- Nayv Elev. ness _Qlas_s- Nayv Elev. ness .C':Ias.s- Nay Elev. ness (ft) (ft) (ft) (ft)
(ft.) ification (ft.) (ft.) ification (ft.) (ft.) ification (ft.) (ft.) ification (ft.) (ft.)
2021 BORINGS
TB-1 1234.4 41.5 A-A 1190 1234.4 10.0 sc 26 1224.4 210 sc,gc 50+ 1203.4 31.0 22.7 1211.7 27.3 1207.1
TB-2 1233.0 19.0 A-A 1190 7.5 sc, CL 44 1225.5 115 sc 50+ 1214.0 19.0 DRY DRY
TB-3 1107.6 17.0 B-B 1160 13.0 CL 13 1094.6 4.0 gm 50+ 1090.6 17.0 DRY DRY
TB-4 1256.1 325 R-R 1230 3.0 cl 5 1253.1 12.0 cl, sm 26 12411 6.5 gc 30 -50+| 1234.6 215 6.8 1249.3 7.2 1248.9
TB-5 1211.6 30.7 F-F 1182 3.0 cl 16 1208.6 6.5 CL 20 1202.1 21.2 sm, sc 13 -50+( 1180.9 30.7 DRY 31.4 1180.2
TB-6 1203.0 12.6 S-S 1238 3.0 cl 7 1200.0 1200.0 6.5 CL 17 1193.5 3.1 gc 50+ 1190.4 12.6 DRY DRY
TB-7 1112.3 10.0 H-H 1170 3.5 cl 19 1108.8 6.5 sm 17  -50+( 1102.3 10.0 DRY DRY
TB-8 1116.7 15.1 G-G 1170 9.0 CL 12 1107.7 6.1 gc 13 -50+( 1101.6 15.1 DRY DRY
TB-9 1185.1 19.4 I-l 1217 9.0 CL 17 1176.1 3.0 SC 16 11731 7.4 Sc, gc 45 50+ | 1165.7 19.4 DRY 10.2 1174.9
TB-10 1144.4 13.5 J-J 1185 7.5 CL 12 1136.9 4.5 SC 14 1132.4 15 gc 50+ 1130.9 135 8.2 1136.2 7.6 1136.8
TB-11 1306.1 41.5 Q-Q 1272 4.0 sc 12 1302.1 5.6 gc 50+ 1296.5 9.6 32.8 1273.3 CAVED DRY
TB-12 1170.4 15.6 K-K 1205 3.0 cl 12 1167.4 6.0 cl, sc 25 1161.4 6.6 sc 56 -50+| 1154.8 15.6 DRY 13.0 1157.4
TB-13 1230.2 17.0 L-L 1256 3.0 cl 6 1227.2 12.0 cl, sc, gc 15 1215.2 2.0 gc 56 1213.2 17.0 DRY 7.3 1222.9
TB-14 1213.8 25.2 L-L 1188 9.0 CL 10 1204.8 3.0 cl 10 1201.8 13.2 gc, cl 49  -50+| 1188.6 25.2 DRY DRY
TB-15 1190.0 30.2 M-M 1162 3.0 cl 5 1187.0 15.0 CL 31 1172.0 12.2 sc 50+ 1159.8 30.2 DRY 26.1 1163.9
TB-16 1226.9 11.0 O-0 1240 3.0 cl 7 1223.9 3.0 cl 10 1220.9 5.0 gc 16  -50+( 1215.9 11.0 DRY DRY
TB-17 1204.7 25.5 O-0 1180 6.0 CL 8 1198.7 6.0 cl 16 1192.7 13.5 sc, gm 62 -50+| 1179.2 25.5 DRY DRY
Averages 3.0 10 1183.7 6.5 10 1182.9 7.9 19 1181.9 8.5 35 1173.3 18.6 15.0 1169.8 12.2 1161.1
Total Drilling = 1001.9 feet
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TABLE NO. 1B:
SUMMARY OF PERTINENT BORING INFORMATION (BEDROCK)
Bedrock
| Exsisting | Total | Geologic | Proposed | Est. Layer 1 Layer2 Layer 3 Layer4 Layer 5 Layer 6 Layer 7
Boring .
No. Elevation Depth Cross- Grade Top of
3 (ft) (ft) Section (ft) Rock | Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base
Elev. "(:s)s Bedrock | Length | Percent | Length | Percent E(::‘; "(:s)s Bedrock | Length | Percent | Length | Percent E(::‘; "(:s)s Bedrock | Length | Percent | Length | Percent E(::‘; "(:s)s Bedrock | Length | Percent | Length | Percent E(::‘; "(:s)s Bedrock | Length | Percent | Length | Percent E(::‘; "(:s)s Bedrock | Length | Percent | Length | Percent E(::‘; "(fts)s Bedrock | Length | Percent | Length | Percent E(';‘)’
@ - (ft) (%) (ft) (%) § - (ft) (%) (ft) (%) 3 - (ft) (%) (ft) (%) i - (ft) (%) (ft) (%) i - (ft) (%) (ft) (%) i - (ft) (%) (ft) (%) i} § (ft.) (%) (ft) (%) -
2006 BORINGS
B3 | 1315
B4 | 1220¢
B-5 1235¢ Shale Siltstone
B-7 1255% Sandstone Siltstone
B8 | 1230¢
B9 | 1215¢
2012 BORINGS
GB5 | 13080 | 1200 D-D 1200 12029 | 169 Seg:m"e 14.8 88 16 9 12760 | 46 |CabShale| 14 30 00 0 12714 Limestone 70 | CarbShale] 4 g 12420 | 285 | Sandstone | 56 20 | 12135 [ 133 |SabShalel 454 53 | 12002 | 122 | Lmestone| 4o,
ale Claystone Coal Shale CL, LM, SH Claystone
GB-18 | 11746 11446 | 20 | Limestone | 1.7 85 00 0 11426 | 60 | Claystone | 56
GB-19 | 11325 | 230 - 1212 | 11174 | 76 | sitstone | 72 9% 3.4 40 | 11005
Carb )
GB20 | 11249 | 230 - 1220 | 11005 | a6 | om0 | 42 o1 22 47 | 11049 [ 30 | Limestone | 30 1101.9
GB21 | 11412 | 225 _ 11267 | 08 | Sandstone | 08 100 04 52 | 11259 [ 30 Coal 09 30 00 o | 11229 Siltstone
GB22 | 11543 | 350 3y 1226 || 11343 | 65 c::sarEm 65 100 00 0 11278 | 15 Coal 15 100 00 o | 11263 Silistone
GB23 | 11732 | 400 3y 1212 11575 | 123 Seg:S"’"e " 9% 55 45 | 11a52 | 120 | RSN 450 100 60 50 | 11332
ale Limestone
cB24 | 11488 | 430 KK 1220 | 11308 | 60 | S| 46 i 17 28 | 112as [ a5 |0l 95 | 100 | 04 4 | 11153 nnnn 11058
GB25 | 11706 | 325 KK 1226 11455 | 7.4 Seg:“""e 7.0
ale
P3 | 11146 | 154 1108 | 1099.2
P4 | 11126 | 151 1108 || 1007.5
Sandstone
P7 | 11158 | 210 1004 | 56 | S| se
P8 | 11182 | 210 11047 | 56 | Sandstone| g
w/ Shale
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TABLE NO. 1B:
SUMMARY OF PERTINENT BORING INFORMATION (BEDROCK)

Bedrock

Borin Exsisting Total Geologic Proposed Est. Layer 1 Layer 2 Layer 3

N 9 | Elevation Depth Cross- Grade Top of

0. (ft) (ft) Section (ft.) Rock Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base Thick- Type of Core Recovery RQD Base
Elev. n?tss Bedrock Length Percent Length Percent ELfV' n?tss Bedrock Length Percent Length Percent Elfev. n(fass Bedrock Length Percent Length Percent Elffv'
) [ ™ (ft) (%) (ft) (%) i W | o | @ | e | W] ® w | o | @ | e | @
2021 BORINGS

TB-1 1234.4 415 A-A 1190 1203.4 5.2 Siltstone 35 67 0.0 0 1198.2 5.3 Limestone 5.1 96 2.0 38 1192.9

TB-2 1233.0 19.0 A-A 1190 1214.0

TB-3 | 1107.6 17.0 B-B 1160 1090.6

TB-4 | 1256.1 325 R-R 1230 12346 | 110 S"Stf];"lge’ 11.0 100 0.0 0 12236

TB-5 1211.6 30.7 F-F 1182 1180.9

TB-6 1203.0 12.6 S-S 1238 1190.4

TB-7 1112.3 10.0 H-H 1170 1102.3

TB-8 1116.7 15.1 G-G 1170 1101.6

TB-9 1185.1 19.4 I-l 1217 1165.7
TB-10 1144.4 13.5 J-J 1185 1130.9

Carb Shale .
TB-11 1306.1 415 Q-Q 1272 1296.5 13.2 Sandstone 13.2 100 2.8 21 1283.3 7.7 4.8 62 0.0 0 1275.6 11.0 Limestone 2.6 24 21 19 1264.6
and Coal

TB-12 11704 15.6 K-K 1205 1154.8
TB-13 1230.2 17.0 L-L 1256 1213.2
TB-14 1213.8 25.2 L-L 1188 1188.6
TB-15 1190.0 30.2 M-M 1162 1159.8
TB-16 1226.9 11.0 0-0 1240 1215.9
TB-17 1204.7 25.5 O-0 1180 1179.2

Total Drilling = 1001.9 feet
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TABLE NO. 2
LABORATORY SOIL TESTING RESULTS
LABORATORY TEST RESULTS
Sample . Atterberg Limits Moisture Gradation (%ASTM) Soil Classification Direct Shear Compaction CBR
. Sample Soil Frost .
Boring Depth L Description
(fo) Type Origin Group
Cohesion, . Max Dry Optimum ’ ’
LL | PL | P.L N'Y;"C' Gravel | Sand | sit | clay | <99 | aasHtO | Uscs " ?ees c VJ;‘E}:tLE”'th) Density | Moisture | & (2/'1) n. | at (2/'2) in.
(%) Il (degrees) (psf) ont (P (PCF) | Content (%) § §
2012 Lab Tests
27.4 | 312 | 1324 -
GB-5 |00-151| Jar | Residual | 31 | 17 14 9.4 9 24 35 32 54 A-6(7) cL F3 Silty Clay, SOTe Sand, Trace
Remolded Gravel, Damp
GB-18 | 30-75 | Jar | Colwvial | 44 | 20 | 24 15.8 9 17 28 46 74 | A76(17)| cCL F3 Silty Clay, Little Sand
Trace Gravel, Moist
GB20 | 90-127| Jar | Residual | 38 | 21 | 19 8.4 2 | 33 23 | 20 | 45 | A6@) sc F2 Clayey Sand, Some Gravel,
Some Silt, Damp
GB-22 | 90-135| Jar Coluvial | 31 | 18 13 13.9 22 28 31 19 50 A-6(3) cL F3 Silty Clay, Some Sand,
Some Gravel, Damp
GB-23 | 30-75 | Jar | Colwvial | 49 | 25 | 24 | 225 7 19 33 41 74 | A76(18) | cL F3 Silty Clay, Little Sand,
Trace Gravel, Damp
cB24 | 90-105 | S I compvial | 38 | 19 | 19 12,6 5 13 25 57 82 | A-6(15) cL F3 Silty Clay, Little Sand,
Tube Trace Gravel, Damp
GB-25 [12.0-165| Jar | Residual | 37 | 21 16 16.3 31 28 22 19 M A-6(3) GC F3 Clayey Grs?nilé Ss‘ﬁf‘e Sand,
2021 Lab Tests
TB-2 | 9.0-127 | Jar | Residual | 33 | 21 12 8.7 20 27 36 17 35 A-6(4) cL F3 Silty Clay, Some Sand, Some
Gravel, Damp
TB-3 | 6.0-105 | Jar Residual | 45 | 20 25 19.1 3 20 34 43 60 |A-7-6(18)| cCL F3 Silty Clay, Some Sand, Trace
Gravel, Moist
TB-5 | 3.0-120 | Bag | Residual | 34 | 17 17 7.3 2 19 36 44 67 | A-6(12) cL 123.7 12.7 4.3 45 F3 Silty Clay, Little Sand, Trace
Gravel, Damp
TB-6 3.0-7.5 Jar | Residual | 44 | 22 | 22 17.0 13 19 31 38 55 | A7-614)| cL F3 Silty Clay, Little Sand, Litte
Gravel, Moist
TB-8 3.0-7.5 Jar | Residual | 42 | 22 | 20 16.9 6 16 27 51 67 | A7-615 | cL F3 Silty Clay, Little Sand, Trace
Gravel, Moist
TB-9 3.0-7.5 Jar Coluvial | 36 | 20 | 16 14.6 10 21 43 27 47 A-6(9) cL F3 Silty Clay, Some Sand, Trace
Gravel, Damp
TB-10 | 3.0-75 Jar Coluvial | 41 | 23 18 18.6 8 20 M 31 58 |A7-612)| cL F3 Silty Clay, Some Sand, Trace
Gravel, Moist
TB-14 | 3.075 Jar Coluvial | 46 | 23 | 23 18.2 15 21 27 38 54 | A7-613)| cL F3 Silty Clay, Some Sand, Little
Gravel, Damp
TB-15 | 3.0-180 | Bag | Residual | 34 | 18 16 4.7 4 26 32 38 57 A-6(9) cL 127.3 10.4 2.4 2.6 F-3 Silty Clayé?;vrzle S‘:y”d' Trace
TB-17 | 0.0-45 Jar Coluvial | 49 | 22 | 27 21.3 3 8 34 56 78 | A7-6(26)| cL F3 Silty Clay. Trace Sand, Trace
Gravel, Moist

Z:\2021 Jobs\21016 - Meadows Landing\[21016 - Report Tables.xIsx]Table 1B

I:I Not Performed
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Greene and Washington Counties,
Pennsylvania (PA611)
Greene and Washington Counties,
Pennsylvania (PA611)
Map
unit Map Unit Name
symbol
CaB Cullecka s 1.6%
channery silt
loam, 3 to 8
percent slopes

Acres  Percent
inAOI  of AOI

Culleoka

Cullecka
channery si
loam, 15 to 25
percent slopes

Dormont silt
loam, 3 to 8
percent slopes
Dormont silt
loam 015
percent slopes

Dormont- 2 36.5% |

Culleoka
complex, 15 to
25 percent
slopes

Fluvaquents,
loamy

Guernsey silt
loam, 3te 8
percent slopes

Guernsey silt
loam 0 15
percent slopes

Guernsey silt
loam, 15 to 25
percent slopes
Library silty clay
loam, 3te 8
percent slopes

udB Udorthents,
smoothed,
gently sloping

Weikert-
Cullecka
complex, 15 to
25 percent
slopes

Totals for Area of 197.0 100.0%
Interest
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and Lower Permian Lower Permian

Upper Pennsylvanion

Upper Pennsylvanian

Dunkard Group

Monongahela Group

EXPLANATION

Alluvium

Landslide deposits

Greene Formation
a, b, ¢, d, lenticular limestone units
mapped locally

Washington Formation
Pwu, upper limestone member.
Pwm, middle member.

Pwi, lower limestone member

Waynesburg Formation
PPwu, upper and middle members.
PIPwI, lower member

Uniontown Formation

Pittshurgh Formation
Ppu, upper member.
Ppsr, Sewickley, Fishpot, and Redstone Members.
Popl, lower member

Conemaugh Formation

Dashed where approximately located; short dashed
where inferred; dotted where concealed. Most
contacts believed to be within 1/20 inch of precise
map location, but ertemsive soil and vegetation
preclude use of solid lines except as shown

_li

Anticline
Showing position of crestline

—_r

Syncline
Showing position of troughline. Dashed where
approcimately located

— -+

——+—+

Structure contours

Drawn on base of Pittsburgh coul bed. Dashed where
projected from other beds. Crosses indicate areas
from which the coal bed largely has been removed by
‘mining. Contour interval 20 feet; datum is mean
sea level

——900°
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DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

SYSTEM MEMBER LITHOLOGY DESCRIPTION

SERIES
GROUP
FORMATION
THICKNESS
IN FEET

. b it ot aiiaa

!
In descending order: mudstone, shaly; siltstone and sandstone; cfirbon-
aceous shale with thin impure coal locally at base; Sandsturie and

siltstone, with thin coal bed locally at base; argillaceous and, i part,
detrital limestone; sandstone and siltstone; and impure cofal and
carbonaceous shale. Sandstone is micaceous, friable, and ge%\jrally

Middle member

in sheetlike bodies with bedding variable from planar to irrégular;
crossbedding includes torrential, festoon, and rib and furrow; Socally
massive. Limestone in middle of member in two to four tHin se-
quences separated by tongues of siltstone and mudstone; the more
persistent upper part is characterized by one or two beds of detrital
argillaceous limestone that weather dark yellowish orange anfi con-
tain small high-spired gastropods.

o
Washington
160-200

Limestone, olive-gray to medium-dark gray, argillaceous and ih part
detrital; generally in beds a few inches to 2 feet thick separajed by
beds of clay as much as 2 feet thick; contains fresh-water ostratodes,
Spirorbis, fish remains, and small gastropods that are in a nhdular
bed at the base of the limestone sequence; represented Iar%aly by
siltstone in south-central part of quadrangle; represented by clannel
sandstone in the roadcut west of Eightyfour and on the hillside horth-
east of Gambles. Washington coal bed at base, persistent buthighly
variable in thickness; 2-4 feet thick in and near Washingtnh and
northeast to vicinity of Chartiers Hill Cemetery; thin and reprefented

Washington largely by carbonaceous shale and clay in southern and easterfl parts
coal bed of quadrangle.

Lower limestone
member

In descending order: clay, thin, shaly; sandstone, laminated, vely fine
grained with abundance of mica and macerated coalified plant debris
along bedding planes; Little Washington coal bed, persistent, 142 feet
thick over most of quadrangie; 244-3% feet thick in ea‘st-centrﬁ: part.

Upper member

Littie Washington
coal bed

grained sandstone; coaly shale, thin and lenticular; sandstorg and
siltstone; limestone, argillaceous, in part detrital, generally f two
multiple-bedded units separated, by mudstone, siltstone, ang fine-
grained sandstone; Waynesburg “A" coal bed, generally 2-3 feefihick,
thin and largely carbonaceous shale at east edge of quadrangl€north
of Gambles. Lowest limestone unit above coal bed absent ifeast-
central part of quadrangle. Fossils in the limestone include fesh-
water ostracodes, Spirorbis, fish remains, and, locally smallhigh-
spired gastropods. {

In descending order: clay, thin, shaly; siltstone with lenses Oﬁkﬁne-

Middle member

|

121-157

Waynesburg "'A"
coal bed

Waynesburg

PENNSYLVANIAN AND PERMIAN

In descending order: clay; limestone, argillaceous, lenticular; clayiand-
stone, generally fine-grained with interbedded siltstone andargil-
laceous limestone bed, locally massive in southeast part of quadringle,
as indicated by diamond-drill holes; Waynesburg coal bed, persitent,
3-6 feet thick in two benches separated by a layer of clay 1 fo_otquick_

Upper Pennsylvanian and Lower Permian

Lower member

Waynesburg

Fmg) coal bed ;

In descending order: clay, shaly; siltstone, laminated, micaceousthin
lenticular carbonaceous shale or carbonaceous limestone (equillent
to Little Waynesburg coal bed). Upper member represented E5_7
feet of clay and shale in northeast part of quadrangle north of Liden.

-

Upper member

In descending order: limestone, in part detrital, locally che
northeast part of quadrangls'i Eggﬁ%ﬁ?g} j .
—pedusaTnwe-grainiea, 1 = T
ing thin layer of coal, the Uniontown coal bed. <
feet thick north of Linden. Sandstone massive and digt
bedded north of Washington. .

k
¢
i

Uliontown

Cower member

“Uniontown
coal bed
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o4 EXPLANATION

CROP LINES

Washington coal

—WhA——

1. Waynesburg A"
coal

" Waynesburg coal

%y ——p—
Pittsburgh coal

Anticline

Showing axial-plane trace
< and direction of plunge.
wh

wh

T Syncline
-~ Showing axial-plane trace
and direction of plungs.

A — 700~

Structure contour
Altitude of the base of the
tsburgh coal, in feet
ve mean sea level. Can-
intarval 20 feet. /

SOURCE
Crop lines modified by V. W. Skema from Kent, B. H. (1967},
Geologic map of the Hackett quadrangle, Washington County,
Pennsylvania, U.S, Geological Survey Geologic Quadrangle Map
GQ-630, scale 1:24,000.

Structure contours slightly modified by V. W. Skema from Kent
(1967).

COAL CROP LINES AND ~ WASHINGTON
STRUCTURE CONTOURS EAST

Date: May 2021 COAL CROP LINES AND STRUCTURE CONTOURS
MEADOWS LANDING RESIDENTIAL DEVELOPMENT
Scale: As Shown FIGURE
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Chk. By: JMA.
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strip mining

¥ Crop line of the

- Pittsburgh coal

Extent of known
deep mining

EAST

| EXPLANATION
_ Extent of known
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EXPLANATION

f] Crop line of the
Waynesburg coal

PROJECT

-+ |LOCATION

SOURCE
Crop line from Swanson, V. E., and Berryhill, H. L., Jr. (19684}, . — o L]
logy of the W ington East q ale, Pennsylvania, U.S. L ' o
Geological Survey Geologic Quadrangle Map GQ-334, scale i VDt');muR P
1:24,000. DATIR 5 MEAN SEA LEVEL

hVDl’s: 4 \::'i‘“ 7. «
CROP LINE OF THE WASHINGTON
WAYNESBURG COAL EAST
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APPENDIX A

Test Boring Records
Current Investigation (TB-1 through TB-17)




GEO-MECHANICS, INC. TEST BORING RECORD

R Surface
Driller Carlos Trevino Boring No. TB-1 Elevation 1234.40 SheetNo. 1 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr.  22.7 24Hrs. 27.3 Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/14/21 cCompleted 04/15/21 ProjectNo. 21016
Core Bit Size NQ2 Driller's Log [J Drilling Fluid Water
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf:f RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
1234.4 2 = 0.0 Gray SILTY CLAY, Some Sand,
2 — Contains Root Fragments And
1233 2 1.5 E 1.4 Other Organics, Soft, Damp
; (Topsoil)
= Black CLAYEY SAND, Little Gravel
6 = Little Silt, Medium Dense, Damp
10 % -Coal and Carbonaceous Shale
16 4.5 E
— (Residual)
1228.4 = 6.0
7 = Gray to Orange Brown CLAYEY SAND
11 E And GRAVEL, Little Silt, Dense
20 7.5 E to Very Dense, Damp
EE— = (Residual)
9 =
1224.2 32 10.2 E10.2
A = Brown to Gray CLAYEY SAND And
— GRAVEL, Some Silt, Very Dense, )
= Damp to Dry -Contains
— Calamities
27 = .Decomposed Shale Tree and Other
50/.3 | 12-8 E Plant Fossils
— (Residual)
16 ;
50/.3| 128 F
1215.7 20 18.7 %—18-7
50/.3 = Orange Brown to Brown CLAYEY
= GRAVEL And SAND, Little Silt,
— Very Dense, Damp
= -Highly Weathered Sandstone
25 |21.5E
50/.0 E (Residual)
23 =
50/.3/ 248 F




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Carlos Trevino Boring No. TB-1 Elevation 1234.40 sSheetNo. 2 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr.  22_.7 24Hrs.  27.3 Meadows Landing
Casing Hammer: Wit. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in.O.D. Casing Size _ 3%"" _in. I.D. Started 04/14/21 Completed 04/15/21 ProjectNo. 21016
Core Bit Size NQ2 Driller's Log [] Drilling Fluid Water
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON [ BOTTOM
% Tests RID RUN-REC. BLOWS pEFTH D'(E,fl'IH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
1207.4 = 27.0
26 27 .7 = Gray CLAYEY GRAVEL And SAND,
50/.2 —= Some Silt, Very Dense, Damp to
E Dry
; .Decomposed Shale
3 oo = (Residual)
1203.4 50/.3 —1+ 31.0
0 [0.5]/0.0 31.5 F Dark Gray SILTSTONE, Thinly to |Auger Refusal/
= Indistinctly Bedded, Broken, Top of Rock @
= Very Soft to Soft, Residual 31.0°
= Soils to Moderately Weathered
;— .From 32.9-33.4" Moderately
= Weathered
% -From 33.4-35.3" Completely
= Weathered
1198.2 = 36.2
0 |5.0] 3.8 36.5 E -From 35.3-36.5" Vertical
— Fracture, Moderately Weathered
= (RQD=0%)
= Gray LIMESTONE, Thinly to
= Thickly Bedded, Blocky to
= Massive, Hard, Slightly
= Weathered to Completely
= Weathered
% -Completely Weathered (Loss of
1192.9 40 [5.0]4.8 41.5 41.5]| Recovery) From 38.0-38.3" and
S 41.2-41.5"
g_ -Vertical Fracture Cemented with
— Calcite Vein From 36.5-37.5"
=3 (RQD=38%)
B Bottom of Boring @ 41.5"




GEO-MECHANICS, INC.

TEST BORING RECORD

Surface
Driller Carlos Trevino Boring No. TB-2 Elevation 1233.0 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/13/21 cCompleted 04/13/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
1233 2 = 0.0 TopsoIL
2 —
1231.6 4 1.5 E 1.4 )
= Gray SILTY CLAY, Some Sand, -Contains
= Trace Gravel, Medium, Damp Organics and
= 3.0 Root
1230 5 SEELL .Sparse Coal Fragments Structures
17 — (Colluvial)
— Black SILTY SAND, Little Gravel,
27 4.5 = Dense to Very Dense, Damp to Dry
= -Carbonaceous Shale and Coal
— (Residual)
11 =
33 B
1225.5 50 7.5 E 7.5
— Brown to Gray SILTY CLAY, Some
— Gravel, Some Sand, Hard, Damp )
— -Contains
18 = .Decomposed Shale Calamities
50/ 3 9.8 E Tree and Other
- — (Residual) Plant Fossils
= cL
16 1107
50/.2 E
16 =
1217.1 50/.4| 15-9 F 15.9
B Brown to Orange Brown CLAYEY
= SAND, Some Gravel, Very Dense,
= Damp
12 5.7 ; ,Carbonaceous Shale and Coal Auger Refusal/
1214 50/.2F—F 19.0 (Residual) Ig%?f Rock @
= Bottom of Boring @ 19.0° [—




Driller

Carlos Trevino

GEO-MECHANICS, INC.

Drill Rig

CME-55

Water Level: O-Hr. Dry 24 Hrs. Dry

Casing Hammer: Wt.

Ibs. Drop

n.

Sampler Hammer: Wt. 140 Ibs.Drop 30 in.

TEST BORING RECORD

Boring No.

Surface

For KGA Partners, LLC.

TB-3 Elevation 1107.60 SheetNo. 1 of 1 sheets

Meadows Landing

Location South Strabane Twp., Washington Co., PA

Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/20/21 cCompleted 04/20/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
1107.6 2 = 0.0 Brown SILTY CLAY, Trace Sand,
2 — Trace Gravel, Medium, Damp
1106.1 2 1.5 EFE 1.5 i
— -Contains Root Fragments
= \ (Topsoil)
= Brown to Orange Brown SILTY
2 = CLAY, Some Sand, Trace Gravel,
3 — Medium to Very Stiff, Moist
3 4.5 E
= (Residual)
7 =
8 =
7.5 E
8 = CL
7 =
7 =
8 10.5 E
9 =N
1094.6 12 — 13.0
13 13.5 E Gray SANDY GRAVEL, Some Silt,
— Little Clay, Very Dense, Damp to
= Dry
27 156 -Highly Weathered Sandstone
50/.1 — -
= (Residual) Auger Refusal/
1090.6 = 17.0 '{(;poc.)f Rock @
= Bottom of Boring @ 17.0"° =" -




GEO-MECHANICS, INC.

TEST BORING RECORD

; Surface
Driller Carlos Trevino Boring No. TB-4 Elevation 1256.05 SheetNo. 1 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. 6.8 24 Hrs. 7.2 Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/09/21 cCompleted 04/12/21 ProjectNo. 21016
Core Bit Size NQ2 Driller's Log [J Drilling Fluid Water
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf:f RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
£56-0 3 = 0.0 Brown SANDY CLAY, Some Silt,
2 — Trace Gravel, Soft, Damp
3 1.5 E ) )
= -Contains Organics
1253.03 = 3.0 (Fill)
5 E_ Gray to Brown SILTY CLAY, Some
5 E Sand, Trace Gravel, Stiff, Damp
8 4.5 E .
= (Residual)
1250.05 = 6.0
4 = Dark Gray to Brown CLAYEY SILT,
6 E Some Sand, Little Gravel, Stiff,
7 7.5 E Damp
EE— = (Residual)
1247 .05 = 9.0
9 = Black SILTY SAND, Trace Gravel,
22 — Trace Clay, Medium Dense to
27 10.5 E Dense, Damp
; -Coal
= (Residual)
7 =
12 E
17 | 13.5 E
1241.05 — 15.0
8 = Dark Gray to Gray CLAYEY GRAVEL,
16 — Some Silt, Some Sand, Medium
14 |16.5 E Dense to Very Dense, Damp to Dry
; -Decomposed Shale
= (Residual)
25 |18.6 F_
50/.1 —
1234.55 50/.4[21.4 F 21.5
= Dark Gray to Gray SHALE With Auger Refusal/
0 [1.0f1.0 22 5 E Sandy Laminations, Thinly Top of Rock @
= Laminated to Very Thinly Bedded, |21.5
= Broken to Blocky, Slightly to
= Highly Weathered




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Carlos Trevino Boring No. TB-4 Elevation 1256.05 sSheetNo. 2 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. 6.8 24 Hrs. 7.2 Meadows Landing
Casing Hammer: Wit. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in.O.D. Casing Size _ 3%"" _in. I.D. Started 04/09/21 Completed 04/12/21 ProjectNo. 21016
Core Bit Size NQ2 Driller's Log [] Drilling Fluid Water
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% Tests RID RUN-REC. BLOWS pEFTH D'(E,fSH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
-.Clayey From 22_.5-25.5" and
27.5-29.5"
(RQD=0%)
0 |5.0]|5.0 27.5
1226 .55 29.5
Gray SILTSTONE With Sandstone
Bands, Very Thinly to Thinly
Bedded, Broken to Blocky, Medium
Hard, Slightly Weathered
=09
122359 0o |5.0]s.0 32.5 F 32.5 (RQD=0%)

Bottom of Boring @ 32.5°




GEO-MECHANICS, INC.

Driller Carlos Trevino
Drill Rig CME-55
Water Level: O-Hr. Dry 24 Hrs. 31.4

Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in.

TEST BORING RECORD

Surface

Boring No. TB-5 Elevation 1211.60 SheetNo. 1 of 2 sheets
For KGA Partners, LLC.

Meadows Landing

Location South Strabane Twp., Washington Co., PA

Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/20/21 cCompleted 04/20/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
1211.6 6 = 0.0 Orange Brown SANDY CLAY, Little
6 — Gravel, Very Stiff, Damp
10 [ 1.5 F _
B (Colluvial)
1208.6 = 3.0
4 = Gray to Brown SILTY CLAY, Little
8 — Sand, Trace Gravel, Very Stiff
15 4.5 E to Hard, Damp
= (Residual)
— CL
10 =
10 B
12 7.5 E
14 ;
50/.3- 2:8 F
1199.6 = 12.0
16 = Black SILTY SAND, Some Clay,
41 = Little Gravel, Loose to Very
50/.3 | 13-3 E Dense, Damp
; .Possible Mine Gob
Z E -Coal Refuse/Carbonaceous Shale
5 — (Residual)
2 16.5 ;
1193.6 = 18.0
39 = Gray CLAYEY SAND, Some Gravel,
50/.4118-9 E Very Dense, Dry
g_ -Weathered Limestone
= (Residual)
S0 1.7
50/.2 —
1187.6 = 24.0
18 =
50 =




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Carlos Trevino Boring No. TB-5 Elevation 1211.60 sSheetNo. 2 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry  24Hrs. _ 31.4 Meadows Landing
Casing Hammer: Wit. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in.O.D. Casing Size _ 3%"" _in. I.D. Started 04/20/21 Completed 04/20/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON [ BOTTOM
% Tests RID RUN-REC. | oOWS pEFTH D'(E,fSH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
50/.1[\25-1 Gray CLAYEY SAND, Some Silt,
Some Gravel, Very Dense, Damp to
Dry
>7 -Decomposed Argillaceous Shale
S50 |28.1 (Residual)
50/.1
Top of Rock
1180.9 90 130.7 E-30.7 30p7' ’
U7 . £ \ d

Bottom of Boring @ 30.7"




GEO-MECHANICS, INC.

TEST BORING RECORD

; Surface
Driller Carlos Trevino Boring No. TB-6 Elevation 1203.00 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/08/21 cCompleted 04/08/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
1205 3 = 0.0 Dark Gray to Brown SILTY CLAY,
3 — Some Sand, Trace Gravel, Medium
4 1.5 E Stiff, Damp
; -Contains Coal Fragments and
= Organics
1200 4 3.0 (Fill)
. Orange Brown to Gray SILTY CLAY,
Little Sand, Little Gravel,
10 | 4.5 Stiff to Very Stiff, Moist
_ CL
(Residual)
4
8
8 7.5
1193.5 3 9.5 9.5
50/.2 Gray to Brown CLAYEY GRAVEL,
Little Sand, Very Dense, Damp
-Decomposed Limestone
Residual
1190.4 25 [12.6E 12.6 ( ) Top of Rock @
507.1 \12.6

Bottom of Boring @ 12.6"




GEO-MECHANICS, INC.

TEST BORING RECORD

Surface
Driller Carlos Trevino Boring No. TB-7 Elevation 1112.30 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/20/21 cCompleted 04/20/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tjs RlSuD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
His-s 6 = 0.0 Brown SANDY CLAY, Some Silt,
7 — Little Gravel, Very Stiff, Damp
12 | 1.5 E .
B (Residual)
1108.8 7 3.5
7 Brown SILTY SAND And GRAVEL,
10 4.5 Little Clay, Medium Dense to
Very Dense, Damp
50/.4| 6.4 -Highly Weathered Sandstone
(Residual)
17 9.7 Auger Refusal/
1102.3 50/.2— 10.0 Top of Rock @

\10.0"

Bottom of Boring @ 10.0"




GEO-MECHANICS, INC.

TEST BORING RECORD

; Surface
Driller Matt Hart Boring No. TB-8 Elevation 1116.74 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/20/21 cCompleted 04/20/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
116.7 1 = 0.0 Orange Brown SILTY CLAY, Some
2 — Sand, Medium, Damp
111524 3 1.5 EFE 1.5 i
— .Contains Root Fragments and
= Structures
= (Residual)
5 = Brown SILTY CLAY, Little Sand,
6 — Trace Gravel, Stiff, Moist CL
8 4.5 E -Decomposed Shale
= (Residual)
5 =
8 =
8 7.5 E
1107.74 — 9.0
6 = Brown to Gray CLAYEY GRAVEL And
11 — SAND, Little Silt, Medium Dense
2 10.5 E to Very Dense, Damp to Dry
; -Weathered Sandstone
so/ 4| 124 = (Residual)
1101.64 5_15 1
507.1 \&I;_ Bottom of Boring @ 15.1° \-{gpl?f Rock @




GEO-MECHANICS, INC.

TEST BORING RECORD

; Surface
Driller Carlos Trevino Boring No. TB-9 Elevation 1185.06 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. __ Dry  24Hrs. _ 10.2 Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/07/21 cCompleted 04/07/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
185.0
154 70 4 % TOPSOIL
4 = - Brown Mottled Gray SILTY CLAY,
5 1.5 E Some Sand, Little Gravel, Stiff,
E Damp
118206 g_ 3.0 (Colluvial)
3 = Brown to Orange-Brown SILTY
6 = CLAY, Some Sand, Trace Gravel,
11 4.5 E Very Stiff, Damp
= CL
= (Colluvial)
7 =
11 =
13 7.5 E
1176.06 = 9.0
4 = Gray CLAYEY SAND, Some Gravel,
9 — Some Silt, Medium Dense, Damp
7 10.5 E )
= -Decomposed Siltstone
1173.06 2_12_0 (Residual)
7 = Brown to Gray SILTY To CLAYEY
18 = GRAVEL And SAND, Dense to Very
22 13.5 E Dense, Damp
; -Decomposed Siltstone
10 ;_ (Residual)
24 —
25 |[16.5 E
5 E
25 =3 Top of Rock @
1165 .66 50/ 4119.4 F 19.4 19.4-
= Bottom of Boring @ 19.4"




GEO-MECHANICS, INC.

TEST BORING RECORD

" Surface
Driller Carlos Trevino BoringNo. TB-10  Elevation 1144.40 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. 8.2 24 Hrs. 7.6 Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/07/21 cCompleted 04/07/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
TI2Z 7 0.0
3 TOPSOIL
1143.9 LO_'S'
2 = “-2/ Brown Mottled Gray to Black
3 1.5 E SILTY CLAY, Some Sand, Trace
B Gravel, Medium to Very Stiff, CL
= Moist
4 § -Organics in Sample
6 = _
— Colluvial
11 4.5 E ( )
. =
7
1136.9 7 7.5 7.5
Gray CLAYEY GRAVEL And SAND,
Some Silt, Medium Dense, Damp
a -Decomposed Siltstone
6 i,
8 10.5 (Residual)
1132.4 12.0
7 Black CLAYEY GRAVEL, Some Sand, |Auger Refusal/
7 |13.1 Little Silt, Very Dense, Damp Top of Rock @
1130.9 50/.1 13.5 13.5

-Decomposed Carbonaceous Shale

1

(Residual)
Bottom of Boring @ 13.5"




GEO-MECHANICS, INC.

TEST BORING RECORD

; Surface
Driller Matt Hart BoringNo. _ TB-11  Elevation _1306.1 SheetNo. 1 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. 32.8 24Hrs. Caved Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%'" in.I.D. Started _04/14/21 Completed 04/14/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% T:rf:f RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
1306.1
Ts08 s 2 = O0-Of TOPSOIL
3 = Brown CLAYEY SAND And SILT,
3 1.5 E Little Gravel, Loose to Medium
E Dense, Damp
15 E (Residual)
1302.1 8 = 4.0
9 4.5 E Brown to Orange Brown CLAYEY
— SAND And GRAVEL, Very Dense,
— Damp to Dry
9 ; -Decomposed Sandstone
23 = .
50/ 4| 7-4 = (Residual)
1296.5 50/7.4| -2 E 9.6
= Gray to Brown SANDSTONE, Thinly |Auger Refusal/
= to Thickly Bedded, Blocky to Top of Rock @
= Massive, Hard, Slightly 9.6
0 |1.9]1.9 11.5 E Weathered to Highly Weathered
g .From 15.0-16.5" Vertical Joint
— with Crystalline Calcite on
= Joint Faces (Probable Cause to
— Lost Water)
— .Lost Return
== -.Conjugate Joint @ 20.0 Feet, Water @ 15.5"
— RD=40°
= (RQD=21%)
40 | 5.0 5.0 16.5 E
8 |5.0]5.0 21.5
1283.3 —22.8
= Gray to Dark Gray SHALE,
— Laminated Bedding, Broken, Very
— Soft, Completely Weathered to
—— Residual Soils




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Matt Hart BoringNo. _ TB-11  Elevation 1306.1 SheetNo. 2 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr.  32.8 24Hrs. Caved Meadows Landing
Casing Hammer: Wit. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in.O.D. Casing Size _ 3%"" _in. I.D. Started 04/14/21 Completed 04/14/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON [ BOTTOM
% Tests RID RUN-REC. BLOWS pEFTH D'(E,fl'IH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
B -Contains Sulfur and lIron
= Staining Throughout
1279.6 8 |5.0]5.0 26.5 | 26.5 (RQD=0%)
— Black COAL, Indistinct Bedding,
— Indistinct Discontinuities, Very
= Soft, Completely Weathered
;— -Appears to Be Mine Gob/Refuse,
= Low Recovery, Likely Blew Away
% RQD=0%
1275.6 = 30.5 (RQ D
= Gray to Dark Gray LIMESTONE,
0 |5.0]1.6 31.5 Medium Bedded, Blocky Hard to
E Very Soft, Fresh to Completely
= Weathered
; .Dark Gray, Very Soft and
= Completely Weathered From 32.8-
— 33. 8", 34.1-34.3", 36.0-37.5",
— 39.2- 40.2" and 40.5-41.5"
== (RQD=19%)
24 | 5.0[1.2 36.5 ;
1264.6 18 | 5.0 0.9 41.5F 41.5
— Bottom of Boring @ 41.5"




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Carlos Trevino BoringNo. TB-12  Elevation 1170.35 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. __ Dry  24Hrs. _ 13.0 Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/06/21 cCompleted 04/06/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
170.3 3 = 0.0 Brown SILTY CLAY, Trace Sand,
7 — Trace Gravel, Stiff, Moist
116885 5 1.5 EFE 1.5 i i
— -Contains Organics
= (Topsoil)
= Light Brown to Gray SILTY SAND
6 = And GRAVEL, Some Clay, Medium
= Dense, Dr
10 — ’ Y
13 4.5 = .Decomposed Siltstone
= (Residual)
15 =
11 B
12 7.5 E
1161 .35 = 9.0
6 = Gray CLAYEY GRAVEL And SAND,
23 — Little Silt, Very Dense, Damp to
33 [10.5E Dry
; -Decomposed Shale
50/ 31123 = (Residual)
% Top of Rock @
1154.75 21 [15.6 E_15.6 15.6"
S0/7.1 = Bottom of Boring @ 15.6"




GEO-MECHANICS, INC.

TEST BORING RECORD

; Surface
Driller Carlos Trevino BoringNo. ~TB-13  Elevation 1230.20 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. 7.3 Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/06/21 cCompleted 04/06/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
1230.2 2 = 0.0 Brown SILTY CLAY And SAND,
3 — Medium, Moist
3 1.5 E -Trace Coal Fragments
= (Residual)
1227.2 = 3.0
3 = Black CLAYEY SAND, Little
4 = Gravel, Trace Clay, Medium
8 4.5 E Dense, Damp
; .Coal
19942 ;— 6.0 (Residual)
6 = Brown CLAYEY GRAVEL And SAND,
8 E Medium Dense, Damp
11 | 7.5 E )
= (Residual)
1221.2 — 9.0
4 E_ Brown to Gray SANDY CLAY, Some
4 = Silt, Little Gravel, Stiff to
4 10.5 E Very Stiff, Moist to Damp
; -Decomposed Siltstone with
= Calcareous Nodules
2 = (Residual)
9 =i
10 13.5
1215.2 — 15.0 i
9 = Gray to Brown CLAYEY GRAVEL, .Hit Water @
14 = Little Silt, Very Dense, Wet to |[15.07
40 |16.5 E Moist
12132 = 17.0 .Decomposed Limestone Auger Refusal/
- = 1 (Residual) Top of Rock @
— Bottom of Boring @ 17.0° |\17-0




GEO-MECHANICS, INC.

TEST BORING RECORD

Surface
Driller Matt Hart BoringNo. TB-14  Elevation 1213.85 SheetNo. 1 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/16/21 cCompleted 04/16/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% T:rf:f RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
713.8 0.0
1 % ; TOPSOIL
1213.55
3 = - Brown to Black SILTY CLAY, Some
3 1.5 E Sand, Little Gravel, Medium to cL
E Stiff, Damp
;— .Contains Carbonaceous Shale
5 = Fragments
6 ;— (Colluvial)
6 4.5 E
5 =
5 =
7 7.5 E
1204 .85 = 9.0
5 = Gray SILTY CLAY, Trace Gravel,
3 — Trace Sand, Stiff, Damp
7 10.5 E
= -Decomposed Claystone
1201.85 2_12_0 (Residual)
15 = Black CLAYEY GRAVEL And SAND,
27 = Trace Silt, Medium Dense to Very
40 |13.5 E Dense, Damp to Dry
; -Decomposed Carbonaceous Shale
= and Coal
27 E .
—— Residual
15 — ( )
15 | 16.5 E
1195. 85 = 18.0
43 [41g.7 = Gray CLAYEY GRAVEL, Little Sand,
50/.2 — Little Silt, Very Dense, Dry
g_ -Decomposed Limestone
1192.85 2_21_0 (Residual)
22 = Gray to Tan SILTY CLAY, Some
38 E Gravel, Some Sand, Very Dense,
50/.3[ 22:3 F Damp
; -Decomposed Claystone
32 = (Residual) Top of Rock @
40 =3 25.2"




GEO-MECHANICS, INC.

TEST BORING RECORD

Driller Matt Hart BoringNo. _ TB-14 gfg\tgfi%n 1213.85 sSheetNo. 2 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wit. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in.O.D. Casing Size _ 3%"" _in. I.D. Started 04/16/21 Completed 04/16/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF

§ In-Situ gfg\%’; BOTTOM

< Tests A RID RUN-REC. pEFTH D'(E,fSH DESCRIPTION REMARKS

o Instrumentation INTERV. | SAMPLE
(188 . 633 5607/—2129-2 F 25.2

Bottom of Boring @ 25.2°

e e e e e e It




GEO-MECHANICS, INC.

TEST BORING RECORD

Surface

Driller Matt Hart BoringNo.  TB-15  Elevation 1190.0 SheetNo. 1 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. __ Dry  24Hrs. _ 26.1 Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/16/21 cCompleted 04/16/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
% T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
4190 2 = 0.0 Brown to Orange Brown SANDY CLAY
2 — Little Gravel, Little Silt,
3 1.5 E Medium Stiff, Damp
= (Colluvial)
1187 = 3.0
6 = Orange-Brown SILTY CLAY, Some
7 = Sand, Trace Gravel, Stiff to
7 4.5 E Hard, Dru
; .Decomposed Siltstone
7 E _
2 — (Residual)
7.5 E
! = CL
9 =
12 =
12 10.5 E
11 =
25 =
43 13.5
25 =
21 E
13 16.5 E
1172 = 18.0
21 = Gray CLAYEY SAND, Some Gravel,
50/.4| 18-9 E Little Silt, Very Dense, Damp to
= Dry
; -Decomposed Sandy Shale
= (Residual)
S0 121 7
50/.2 —
48 | 24.6 | _
50/.1 —




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Matt Hart BoringNo. _ TB-15  Elevation 1190.0 SheetNo. 2 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry  24Hrs. _ 26.1 Meadows Landing
Casing Hammer: Wit. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in.O.D. Casing Size _ 3%"" _in. I.D. Started 04/16/21 Completed 04/16/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON [ BOTTOM
% Tests RID RUN-REC. | oOWS pEFTH D'(E,fSH DESCRIPTION REMARKS
o Instrumentation INTERV. | SAMPLE
S50 | 27.6
50/.1
Top of Rock @
30 2 -
1159.8 —— 307 30-2 30.2

Bottom of Boring @ 30.2"




GEO-MECHANICS, INC.

TEST BORING RECORD

Driller Carlos Trevino BoringNo. __ TB-16 Elljg\fgfi%n 1226.90 SheetNo. 1 of 1 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/06/21 cCompleted 04/06/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
o904 3 = 0.0]  ToPsoIL
12264 3 i “-9] Brown SILTY CLAY, Some Sand,
4 1.5 E Medium, Damp
— .Contains Organics
— (Colluvial)
1223.9 = 3.0
6 Brown SILTY CLAY, Some Sand,
5 Stiff, Moist
5 4.5
-Siltstone with Calcareous
Siderite Nodules
1220.9 6.0 (Residual)
4 Brown to Gray CLAYEY GRAVEL,
6 Some Sand, Little Silt, Medium
10 7.5 Dense, Damp
] -Decomposed Siltstone
12179 9.0 (Residual)
4 Gray CLAYEY GRAVEL, Some Sand,
42 |10 Some Silt, Very Dense, Dry Top of Rock/
50/.2 .Decomposed Limestone Auger Refusal
1215.9 11.0 (Residual) @ 11.0°"

Bottom of Boring @ 11.0"




GEO-MECHANICS, INC.

TEST BORING RECORD

; Surface
Driller Matt Hart BoringNo. TB-17  Elevation 1204.75 SheetNo. 1 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wt. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop 30 in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in. O.D. Casing Size _ 3%"" _in. 1.D. Started 04/15/21 cCompleted 04/15/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF
5 In-Situ SPOON | BOTTOM
E T:rf(tf RguD RUN-REC. BLOWS D%PFTH D'(ESIH DESCRIPTION REMARKS
§ Instrumentation INTERV. | SAMPLE
204.7 2 = 0.0 Brown to Gray SILTY CLAY, Trace
2 — Sand, Trace Gravel, Medium to
4 1.5 E Stiff, Moist
; -Contains Root Fragments/ CL
— Structures
2 — (Colluvial)
4 =
5 4.5 E
1198.75 = 6.0
5 = Light Gray to Orange Brown SANDY
6 E CLAY, Some Silt, Little Gravel,
4 7.5 E Stiff to Very Stiff, Damp
— (Residual)
7 =
8 E
14 |[10.5 E
1192.75 = 12.0
22 = Gray CLAYEY SAND, Some Gravel,
39 = Some Silt, Very Dense, Damp to
50/.4| 13-4 E Dry
; -Decomposed Shale with Fissile
= Fabric Preserved
23 — -
—— Residual
37 — ( )
30 | 16.5 E
1186.75 = 18.0
50/.2p18-2 | Brown to Orange Brown SILTY
E GRAVEL And SAND, Little Clay,
E Very Dense, Damp to Dry
; .Decomposed Sandstone
57 = (Residual)
50/.4|21.9 E
27 ; Top of Rock @
35 = 25.5"




GEO-MECHANICS, INC.

TEST BORING RECORD

Driller Matt Hart BoringNo. _ TB-17 gfg\fgfi%n 1204.75 sheetNo. 2 of 2 sheets
Drill Rig CME-55 For KGA Partners, LLC.
Water Level: O-Hr. _ Dry 24 Hrs. Dry Meadows Landing
Casing Hammer: Wit. Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Location South Strabane Twp., Washington Co., PA
Sampler Size 2 in.O.D. Casing Size _ 3%"" _in. I.D. Started 04/15/21 Completed 04/15/21 ProjectNo. 21016
Core Bit Size NZA Driller's Log [ Drilling Fluid N/A
Orientation Vertical Geologist's Log X SAF

z

£ l'rl']esslttsu RQD SE’S@Z BI;)I;I;FTOHM DEPTH

% and % RUN-REC. oF 1) DESCRIPTION REMARKS

o Instrumentation INTERV. | SAMPLE
1179.25 22 |[25.5 25.5

Bottom of Boring @ 25.5"




APPENDIX A-1:

Relevant GeoMechanics, Inc. Test Boring Records
2012 Geotechnical Investigation
GB-1 through GB-25
P-1 through P-8



ceo-MecHanics,ine. - TEST BORING RECORD

Surface
Driller Joa Durko Boring No. GB-5 Elevation __1308.0 SheetNo. _1 of 5 sheets
Drill Rig CME-55 For KGA Partners, LLC,
Water Level: O-Hr, _ 88.2 24 Hrs, Meadowa Landing
Casing Hammer: Wt Ibs, Drop in
Sampler Hummer: Wt. 140 lbs, Drop 30 in Location South Strabane Twp., PA
Sampler Size 2 in, O.D, Casing Size __ 3%"  In. LD, Started _ 03/28/12  Comploted 03/30/12 ProjectNo. _ 12022
Core Bit Size NO2 Driller's Log [ Drilling Fluid Watar
Orlentation Vaertical Geologist's Log (X JMA/ TDW
é In-si SPooK | soTrom
Teslg RQD DEPT DEPTH
ﬁ and % RUN-REG. oF ) DESCRIPTION REMARKS
Instrumantation INTERV. | SAMPLE
[ 2308 3 0.0 TopsoIL
(307,50
3 = . Brown Gray Mottled SILTY CLAY,
4 1.5 E Little Sand, Trace Gravel (Rock
E- Fragments) , Madium Stiff to Hard,
= Moist to Damp
=
9 = (Rasidual) CL
10 =
11 4.5 E
10
14
20 7.5
1300 8.0
= Brown Gray SILTY CLAY, Some Sand,
= Little Gravel, Little 8ilt, Very
20 = Densa, Damp
33 =
50/.4 10.4 E {(Decomposad Rock)
50/.1pd2.1 =
E-
1292,9 = 15.1
50/.1 \ij:l'f;_ Brown And Gray Micacacus Fine- Top of Rock @
= Grained SANDSTONE, Thinly 15.1"
= Laminated to Thinly Bedded,
0 1.9]11.9 17.0 E Broken to Blocky, Madiuam Hard
= .Very Shaly in Upper Portion Fromn|
= 15.1-19.0°¢ Lost Water @
18.07
E Moderately Weathared
= (RQD=19%)
18 [{5.0] 4.3 22.0 E
12684.6 =734
= Brown SILTY SHALE, Thinly
= Laminated, Broken, Soft




GEO-MECHANICS, INC. ~
Driller Joae Durko
Drill Rlg CME-BS

TEST BORING RECORD

Surface
Boring No. GB=-5 Elevation  1308.0 SheetNo. 2 of 5 sheets

For KGA Partners, LIC,

Water Level: O-Hr, _ 88,2 24 Hrs, Meadows Landing
Cnsing Hammer: Wt. Lhs. Drop in
Sampler Hammer: Wt. _ 140  Ibs.Drop _ 30  in, Location South Strabane Twp,, PA
Sempler Size _ 2 . O.D, Casing Stze _ 3M" I, LD, Starfed _ 03/28/12 Completed _ 03/30/12 PrajectNe. 12022
Core Bit Size NQ2 Driller's Log [ Drilting Fluid Water
Orientation Vertical Geologist's Log JMA/TDW
é in-lu . 8P0ON | BoTTOM
Tesls RQD DEFTH | DEPTH
g and Yy RUN-REC, OF {F1) DESCRIPTION REMARKS
Instrurnentation INTERV, | SAMPLE
.Moderately Weatherad
+Highly Weathered From 30.5-32.0!
14 5.0]15.0 27.0 E
= (RQD=0%)
1276 0 5.0 3.6 32.OE: 32.0
§‘_' Park Gray CLAY And CARBONACEOUS
= SHATE, Thinly lLaminated, Very -Boundary
= Broken, Very Soft Estimated Due
= to Poox
E_ .Highly Weatheraed Racovery
= (RQD=0%)
1271.4 = 36.6
¢ |5.0]1.8 37.0 Gray LIMESTONE WIth Occasional
E Soil Saams, Thinly Bedded, Broken
to Blooky, Eard
E .Vertical Fracture With Stains
= From 39.1-39.9"
; .Poor Raecovery Due to Boft Clay/
= Claystone Beda
= {RQD=0%)
0o |s5.0]3.2 2,0 E
1265, 6 S vy
E— Gray CALCAREOQUS CLAYSTONE,
= Indiscernible Bedding, Broken,
=— Very Soft
= (ROD=0%)
1261.4 = 16.6
0 5.015.0 1.0 Gray LIMESTONE With CLAYSTONE
= RBEDS, Very Thinly te Thinly
= Bedded, Very Broken to Blocky,
= Hard (Limestons) to Vexry Soft
(Claystone)
(RQD=6%)




GEO-MECHANICS, INC. - TES'f BORING RECORD

Surface
Driller Joe Durko Borhig No. GB-5  Elevation _ 1308.0 SheetNo. 3 of 5  sheets
Drill Rig CME~-55 For KGA Partners, LLC,
Whater Level: O-Hr.  BB.2 24 Hrs, Meadows Landing
Casing Hammer; Wt, Ibs. Drop in. C
Sampler Hnmmer; Wt 140 1bs, Drop 30  in. Locatlon South Strabane Twp., PA
Sampler Size 2  In.OD, CasingSize 3% . LD. Started _ 03/28/12 Completed __03/30/12 ProfectNo. _ 12022
Core Bit Size NQ2 Driller's Log 2 ) Drilling Flujd HWater
Orientation Vertical Geologist's Log JMA / TDW
'5__ In-situ SPOON | BOTTOM , '
Tesls RQD DEPTH DEPTI
ﬁ and % RUN-REC, oF *t) DESCRIPTION REMARKS
Instrumentation INTERY. | SAMPLE
g |s5.0]|3.56 52,0 E
1255 53.0
= Dark Gray CLAYSIONE, Boundary
= Indiscernible Bedding, Broken to |Estimated Due
= Blocky, Soft to Very Soft to Poor
= Recovery
= {ROD=0%)
0 50(1.0 57.0 E
1249 é 59.0
g__ Dark Gray CARBONACEOUS SHALE With
= Thin Coal Seams, Thinly
= Laminated, Very Broken to Broken,
§_ Soft to Madium Hard
0 5.0 1.8 62.0 ;E .Coal Seams From 59.3"‘59-6';
= 60.1- 60.5', 63.5-65.0'
E .Traces of Pyrite
% .Claystona From 65.8-66.0!
E | (ROD=0%)
1242 = 66.0
E Gray Laminated Fine-Grained
14 |5.0]4.9 67.0 E SANDSTONE, Thinly Laminated to
= Very Thinly Badded, Broken to
§_ Blocky, Medium Hard
;_— Shaly Partings
E {ROD=36%)
1236.3 =_71.7
= Predominantly Gray STLTY SHALE
= With Occasicnal Sandy Laminations
= And Thin Beds of Sandstonse,
E Thinly Laminated to Very Thinly
Bedded, Broken to Blocky, Madium
= Hard




TEST BORING RECORD

Surface
Boring No. GB-5 Elevation __1308.0 SheetNo. _4 of 5 csheets

GEO-MECHANICS, INC,
Driller Joa Durko
Drill Rig CME-55

Fer KG3 Partners, LIC.

Water Level: O-Hr. _ 88.2 24 Hrs.
Casing Hemmer: Wt. 1bs, Drop

Maadows Landing

in.

Sampler Hammer: Wt, _ 140 Ibs.Drop __ 30  in, Location South Strabane Twp., PA
SamplerSize 2  in,OD.Casing Size 34" In.LD. Started _ 03/28/12 Completed _03/30/12 ProJectNo. _ 12022
Core Bjt Size No2 Driller's Log [ Drilling Fiuid Water
Orientation Vertical Geologlst's Log MR/ TDW

é In-sity SPooN | BOTTOM

= Tests RAD RUN-REC. DerH DFFFSH DESCRIPTION REMARKS

E Instrumentalion INTERY. | SAMPLE

.Thin Coal Bed From 83.4-83,7'

26 |10.0]10.0

7.0 (ROD=41%)

55 {10.0|10.0

87.0

27 5.0 3.1

82.0

1213.5

1212,2

47 5.0 | 5.0

r'r‘vw’“llilllll Illllllll IIIIIIHI IIII]II!I Iilllllll IIIlIIIII IIHI“TTmIIIIIII IIII|II|I Ilﬂ'lmmllllllll lIIIIIIII IIIJIHV"IHIIIII Illll[ill

L+
=y,
4]

Dark Gray CARBONACECUS SHALE,

Very Intensely Laminated, Very

o
16|
L]

Broken to Broken, Madium Hard

87.0

.Vertical Fracture/Joint From

84.5-95.4"

.Claystone From 95.4-85.8"

[ HII[IIII Illlllill HilI[HI HI[IIII T IIIIIII

(ROD=0%)




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Joe Durko Boring No. GB~5  Elevation _ 1308.0 SheetNo. 5 of _ 5 sheets

Drill Rig CME-55 For KGA Partners, LLC.

Water Level: O-Hr.  88.2 24 Hrs. Meadows Landing

Casing Hammer: Wt, lbs, Drop in,
Sampler Hammer: Wt. _ 140 Ibs, Drop 30  in Loeation South Strabane Twp., PA

Sampler Size 2 in, O.D. Casing Size __3%™ _ in.TD. Started __03/28/12 Completed _ 03/30/12 ProjectNe. _ 12022
Core Bit Size NQ2 Driller's Lag [ Drilling Fluid Water
Oricntation Vertical Geologist's Log JMA/ TDW

N

In-slu §f8,§’,'§ BOTTOM

Tosls RQD DEPTH DEPTH

and % RUN-REC. OF )
Ingtrumentation INTERY. | SAMPLE

CESCRIPTION REMARKS

ELEVATIO|

Gray LIMESTONE, Thinly to Thickilyl
Baddad, Broken to Massive, Hard
to Very Hard

(RQD="76%)
1205.3

Gray CLAYSTONE (Calcaracus),
Indiscernible Bedding, Broken,
Soft

[
-9
<

1204

1 I!HIIIII ] IEHTm!ml uulnu
0
2

(RQD=0%)
Gray SILTY SHALE, Thinly
Laminated, Broken to Blocky,
Medium Hard

1201 56 {10.0]10.0 107.0 07.0

\ (RGD=45%)
Dark Gray CARBONACEQOUS SHALE,
Thinly Laminated, Broken, Medium
Hard

1200.2

.Tracags of Pyrtie

tH IIIIIIIII Hllllllm lu!lll IIIIIIIII il
=
3
@

(ROD=50%)
Gray LIMESTONE With Claystone
Beds, Thinly to Medium Bedded,
Broken to Massiva, Hard to Very
Hard (Limestone), Boft to Very
Soft (Claystona)

42 5.015.0 112.0

.Clayastone Beds From 109.8-
110.7', 112,3-112.67, 113.4-
114.2!

.Beds From 110.7-112.0' aAnd
112,.6- 113.4°

.Vertical Fracture From 115.5-
116. 3¢

IlIlIIl |I|||||Il IIIIIlImIlIllllll lIIl]IIlI llIIllIIl llllllll

(RQD=42%)}

120.0

1l

1188 43 8.0 8.0 120.0

Bottom of Boring @ 120.0°

mﬂ]Tl'lTﬂﬂTm'lﬂTlTlHll THTF nulmll




CRO-MECHANICS, INC. TEST BORING RECORD

Surface
Drilter Matt Hart BoringNo. _ GB-18 Elevation _1174.55 SheetNo. 1 of 2 sheeis
Drill Rig BK~-51 For KGA Partners, TLC.
Water Level: O-Hr. 4.4  24Mrs. 13.2 Meadows Landing
Casiug Hammer: Wt. 1bs, Drop in.
Saumpler Hammer: Wt __ 140  1hs.Drop _ 30 I, Location South Strabane Twp., PA
Samplex Size 2  in, OD, Casing Size _ 3%1"  in. LD, Started __06/04/12 Completed _ 06/04/12 ProjectNe. _ 12022
Core Bit Size N2 Drilier's Log [ Drilling Fluid Water
Orientation Vertical Geologist's Log X TDW
é In-sltu SrooN | sorrow
Tests RQD DEPT DEPTH
§ g % RUN-REC. oF ) BESCRIFTION REMARKS
Inatrumentation INTERY. | SAMPLE
R 1 V.0 ToPSOIL
2 (= ' Brown SILTY CLAY, Little Sand,
5 1.5 Trace Gravel (Rock Fragments) ,
= Madium Stiff to Very Stiff, Damp
3 =
4 = {Colluvial}
5 4.5 E olluvia
= cL
: E
7 =
10 | 7.5 E
L165.5 E 9.0
-1 = Brown CLAYEY GRAVEL (Rook
g8 = Fragments), Little Sand, Little
14 10.5 E 8ilt, Medium Dense, Damp
E— {Regidual)
T —
8 =
31 |13.5E
1159, 55 Els.o
15 = Brown CLAYEY SAND (Rock
20 = Fragments) , Little Gravel,
24 16.5 E Little to Trace 8ilt, Dense to
= Very Densga, Damp
=
E .Rock Fragments Break Down Easily
13 = .
18 with Hand Prassura
23
{(Residual)
75 =
40 =
36 |22.5F
ie =
20 =




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Matt Hart BoringNo, _ GB-18 _ FElevation _1174.55 SheetNo. _2 of 2 sheets
Drill Rig BK-51 For KGA Partners, LIO.
Water Level: O-Hr, 4.4 24 Hrs, 13.2 Meadows Landing
Casing Hummer: Wt Ibs, Drop In.
Sampler Hammer: Wt. _ 140 Ibs.Drop _ 30 in, Locatlon S8outh Strabane Twp., PA
Sempler Size __ 2 in, O.D. Casing Size __ 3%"  In, 1D, Started _ 06/04/12 Completed _06/04/12 ProjectNo. 12022
Core Bit Size NO2 Driller’s Log (1 Drilling Fluid Water
Orlentation Vertical Geologlst's Log TDW ___
§ In-situ SPOON | goTTOM
£ Tesls ROD RUN-REC. pErH a1 PESCRIPTION REMARKS
s Instrumentation INTERV. | SAMPLE
178,59 19 | 25.5 25.0 Continued From Previous Page
h147.55 27.0 ?27.0
50/.4 =3 Gray SILTY GRAVEL (Shale And
= Limastona Fragments), Some Sand,
E Trace Clay, Very Danse, Dry
; (Dacomposed Shale And Limestone)
144,55 ="30.0
= Gray LIMESTONE, Thinly Bedded, Top of Rock @
= Broken, Hard 3¢.0!
142,58 %32 0 .Vartical Fracture With Stains
= From 30.0~30.3' And 31.0-32.0'
] 3.0 2.3 33.0 E
= (RQD=0%)
=- Gray CLAYSTONE, Indiscernible
Badding, Broken to Blocky, Very
Soft
.8haly (Near Scil State) From
36.0-37.0"
+Sparkly Mineral in Rock Mass
{RQD=0%)
1126.55 0 5.0 5.0 38.0

Bottom of Boring @ 38.0!

TTﬂTmTle[llll Ilﬂilll ||u|mTI1TI1]1m lIllIIIH IIIII]III lllllilll Jllllllll‘lllf{ﬂﬂwmﬂlml lllllllll IWWIW‘




GEO-MECHANICS, INC. TEST BORING RECORD

Suriace
Driller Matt Hart Boring No. _ GB=-19  Elevation 1132.52 SheetNo. 1 of 1 sheets
Drill Rig BK~-E1 For KGA Partners, LLC.
Water Level: O-Hr. 2.8  24Hrs, 2.7 Meadows Landing
Casing Hammer: 'Wt. 1bs. Drop in,
Snmpler Hammer; Wt. 140 Ibs.Drop 30 In, Lacation S8outh Strabana Twp., PA
Sampler Size 2 in, 0. Casing Size __ 34" _ L LD. Btarted _ 06/04/12 Completed _06/05/12 ProjectNo. 12022
Core Bit Size NQ2 Driller's Log [ Drilling Fluid Wateor
Orientation Veortical Geologlst's Log JMA,
é In-6ltu SPOON | soryom
-Ec Tests RaD runrec, | BOWS pEETH D(E,_?l:;” DESCRIPTION REMARKS
Instrumentation INTERY. | SAMPLE
igg:g 1 0.0 TopsorL
t32:09 1 = -9/ Gray SILTY CLAY, Little Sand, .Movad Boring
1 1.5 E Trace Gravel, Very Soft, Moist 5! Laterally
= And 2.51 Faet
{Colluvial) Lowar in
Elevation
1125, 52 3.0
11 = Brown SILTY CLAY, Some Sand,
15 = Trace Gravel {(Rock Fragments) ,
189 4.5 E Hard, Damp
1126, 52 =" 6.0 {(Residual)
15 E—-_ Dark Gray CLAYRY SAND, Little
22 7.0 = Gravel (Rock Fragments), Vary
50/.2 —E Dense, Damp
123, 52 ;— 9.0 {(Decomposed Carbonacecus Shale)
3 [ 9.6 E Black COAL With Thin Shale Seams | -Wet @ 9.0
50/.1 &
42 li2.7
80/.2
1117, 53 15.0
1117.123 50/.4]15.4 15.4| Decomposed SILTSTONE
Gray SILTSTONE Interbedded With | oP OF Rock &
= SILTY SHALE, Thinly Laminated to [13-4' Tk
= Thickly Laminated, Very Broken to|. Teaxs
= . Parallel With
= Blocky, Slightly Weathered, Bedding
19 | 2.6 2.4 18.0 E Madium Hard Planes
= {(RQD=40%)
=
E R
=
E-
h.109.52 50 5.014.8 23,0 ;'—23.0
= Bottom of Boring € 23.0!7




GEO-MECHANICS, INC. TEST BORING RECORD

Sarface
Driller Matt Hart BoringNo. __ GB—20  Elevation _1124,.92 SheetNo. 1 of 1 sleets
Drill Rig BK-51 For KGA Partners, LILC.
Water Level: O-Hr, 3.6  24Hrs. 6.9 Meadows lLanding
Casing Hammer: Wt Ibs. Drop in.
Sampler Hammer: Wt. 140 Ibs.Drep 30  In. Location Scuth Strabane Twp., PA
Sampler Size 2 inOD, Casing Size __3%"  In. LD, Started _ 06/05/12 Completed _06/05/12 ProjectNo. 12022
Core Bit Size No2 Driller's Log [ Drilling Floid Waterx
Orientation Vertical Geologist's Log IMA
Bl Y e e
ts RQD
< and % RUN-REC. oF F) DESCRIFTION REMARKS
E Instrumentation INTERV. | SAMPLE
m”a 1 0.0 mopsoIL
124.4
R124.43 4 . Brown BILTY CLAY, Soma Sand,
4 1.5 Trace Gravel (Rock Fragments),
1122, 92 = 2.0 8tiff, Moist
=- \ (Colluvial)
3 —é Gray-Brown SILTY CLAY, Some Sand,
2 = Little Gravel {Rock Fragments),
g 4.5 E Stiff, Moist
— (Residual)
Z =
1117.99 6 = 7.0
12 7.5 E GCray-Brown CLAYEY SAND, Little to
E Some Gravel (Rock Fragments),
= Soma Silt, Dense to Very Dense,
= Damp sc
24 =
37 =
50/.4| 20-4 E Be
= {Decomposad Sandy Shale) cones
= Inoreasing
= Coarsar With
= Depth
2 li2.7E.
50/.2 =
1109.529 50/.4| 12,4 1>.4
= Dark Gray to Black Carbonaceocus
= CLAYSHALE, Thickly Laminated to
g_ Thinly Bedded, Slightly to
5 Moderately Weathered, Broken o
55 | 2.6 2.2 18.0 E~ Blocky, Soft
(RQD=47%) | -Breaks Along
Bedding
Planes
1104, 92 = 20.0 Top of Reck @
§_ Gray to Dark Gray With Black 15.4r
= Streaks, Argillacecus LIMESTONE,
= Medium Bedded, Broken to Blocky,
=" 81lightly Weathered, Madium Hard
= to Haxd
10159 42 |5.0]5.0 23.0 E23.0
= ™ (ROD=44%) ;
= Bottom of Boring & 23.0°
E




GEO-MECHANICS, INC. TEST BORING RECORD

DPriller Matt Hart Borlng No. _ GB-21 %ﬁ:flin 1141 .17 SheetNo. _1 of _1 shects
Drill Rig BK-51 ForKG@A Partners, LLC.
‘Water Level: G-Hr. 4.8 24Hrs. 9.2 Meadows Landing
Casing Hammer: Wi, Ibs. Drog In,
Sampler Hammer: Wt, _ 140 1bs,Drop _ 30 in, Location Scuth Strabane Twp., PA
Sampler Size 2 inOJ. Casing Size _ 34"  in.1D. Started _ 06/06/12 Completed _06/06/12 ProjectNo. __ 12022
Core Bit Size NQ2 Driller's Log [ Drilling Fluid Water
QOrlentation Vertical Geologlst's Log JMA
é '?foé’ RQD nggﬁg BI?E-II_DF'PHM DEFTH
% and % RUN-REC. oF (FLY DESCRIPTION REMARKS
i Instrumantaton INTERV. | SAMPLE
lﬂjéi pX 1 .0 TopsoIL
1 . Brown-Gray SILTY CLAY, Some Sand,
4 1.5 Trace Gravel (Rock Fragments),

Madium Stiff to Hard, Damp

3 ; (Rasidual)
22 =
25 4.5 E
1134, 67 6 = 6.5
8 = Dark Gray to Black BILTY SaND,
12 7.5 E_ Trace Gravel, Little Clay, Dense,
= Damp
;— {Decomposed Carbonaceocus Shale
1131, 67 13 = 9.5 And Bony Coal)
iB = Brown-Gray SILTY SAND, Little to
45 10.5 E Some Gravel (Sandstone
=

Fragments) , Trace Cldy, Very
Densga, Damp

507.3112-3 ; {Regidual)
1126, 67 = 14.5
= Light Gray SANDSTONE, Medium Top of Rock @
1125, 87 = 53 Bedded, Blocky, Hard 14.5!
= \ (RQD=52%)
E"’ Black BONY COAL
14 3.0]1.7 17.5 E
=— (ROD=0%)
1122, 67 El'ﬁ—}
= Gray SILTSTONE, Vexry Thinly
Bedded, Blocky to Massive With
Very Broken Saams, Moderately to
Highly Weathered, Soft to Medium
Hard
{RQD=63%)
1118. 67 53 5.014.9 22.5 22.5

Bottom of Boring @ 22.5'

Tmlllll IIIIIIIII TR lllllllll IIIIIHII IIlli!lll ]




CEOMECHANICS, INC. TEST BORING RECORD
Surfnce
Driller Matt Hart Boriog No. __ GB-22  Elevation _1154.25 SheetNo. 1 of 2 sheets
Drill Rig BK-51 For KGA Partners, LLC.
Water Level: O-Hr. 4.9 24HrsBackfilled Meadows Landing
Casing Hammer: Wi, Ibs. Drop In.
Sampler Hammer: Wt. 140  1bs, Drop 30 in Lozatlen South Strabana Twp., PA
Sampler Size 2 in, O.D.Casing Slze __ 3%" _ In, 1D, Started _ 06/06/12 Completed _ 06/06/12 ProjectNo. __ 12022
Core Bit Size NQ2 Driller's Log [ Drilling Fluld Water
Orlentation Vertical Geologlst's Log X JMA
§ In-slty spoon Jeorrom|
Tests ROD DEP DE
é and % RUN-REC. oF {FL) DESCRIPTION REMARKS
Instrumentation INTERV. | SAMPLE
m 1 0.0 7opsoIL
1 b Brown-Gray SILTY CLAY, Some Sand,|
3 1.5 Little to some Gravel (Rock
Fragmants) , Madium Stiff to Very
Stiff, Damp to Moist
4 .
3 {Colluvial)
7 4.5
5 =
8 =
11 7.5 E
5 =
5 = |
[ 10.5 E CL
3 =
3 =
2 13'5E_ Moigt @ 12.5'
1129, 25 = 15.0
31 =5 Gray SILTY SAND, Scme Gravel
36 = (8andstone Fragments), Little
42 16.5 E Clay, Very Dense, Damp
g (Pecomposed Sandstona)
50/.2pl8.2 F
1134, 25 = 20.0
= Gray to Dark Gray SILTY SHALE Top of Rock @
= Grading Downward to Clayshala, 20.0Q°
= Thinly to Thickly Laminated, Very
= Broken to Broken, Slightly
E__ Weathered, Soft to Medium Hard g;re B;a;];i.ge
ong Bedding
14 3.0] 3.0 23.0
(RQD=°%) Planes




GEO-MECHANICS, INC. TEST BORING RECORD

Surfaco
Driller Matt Hart BoringNo. _ GB-22  Elevation _1154.25 SheetNo. 2 of 2  sheets
Drill Rig BK-51 For KGA Partners, LLC,
Water Level: O-Hr. 4.9 24 Hrs,Backfilled Meadows Landing
Casing Hammer: Wt, 1bs, Drop in.
Sampler Haramer: Wt, _ 140 Ibs.Drop _ 30  in. Locatlon South Strabane Twp., PA
Sampler Size __ 2 In, 0D, CasingSize 34" i, LD. Started _ 06/06/12 Completed _ 06/06/12 ProfectNo. _ 12022
Core Bit Size NQ2 Driller's Log [J Drilting Fhuid Water
Orientation _ Vertical Geologist's Log JMA
3 Invslty SPOON ECTTOM
= Tasta RQD DEPT! DEPTH
< and % RUN-REC. ol ) DESCRIPTION REMARKS
g Instrumentaticn INTERY. | SAMPLE
E-
1127.7 = 26.5
= Black Bony COAL, Vary Broken,
= Soft
1126. 24 06 |s5.0]|5.0 28.0 E 28.0
E \ (RQD=0%)
= Gray SILTSTONE
g_ .9" Clay Shale Seam
= {ROD=0%)
11212 o {5.0]5.0 33,0 E 33.0
= Gray SILTSTONE, Madium Baedded,
= Blocky to Massive, Slightly
E Weathared, Medium Hard
1119.25 75 2.012.0 35.0 [ 35.0
AN (RQD=175%)
Bottom of Boring @ 35.0°¢

[ '“’V"']Twm ] W"'WWWW"("WW"W'“ R ‘-




EO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Matt Hart BoringNo. __ GB—-23  FElevation _1173.23 SheetNo, _1 of 2 sheets
Drill Rig BK-51L For KGA Partners, LIC.
Water Level: O-Hr, 5.7 24HrsCavadidl6.3 Moadows Landing
Casing Hammer: Wi, 1bs. Dxop n.
Sampler Hammer: Wt, 140 lbs.Drop __ 30  in. Location South Strabane Twp,, PA
SamplerSize 2  in.O.D.Casing Size 34"  in.ID. Started _ 06/06/12 Completed _06/06/12 ProjectNo. __ 12022
Core Bit Slze NQ2 Driller's Log ] Drilling Fiuid Water
Orjentation Vertical Geologtst's Log TDW
S| o | e ey
o5 EPT
a and % RUN-REC, oF {FL) DESCRIPTION REMARKS
Instrumentatlon INTERV. | SAMPLE
IENER-L | 1 0.9 =wopsoIL
1172.73
2 = O3 Brown SILTY CLAY, Little Sand,
2 1.5 E Traca to Little Gravel (Rock
%—' Fragments and Coal Pleces}, Soft
= to 8Stiff, Moist
3 =
4 =
5 |49 E (Colluvial)
CL
7 =
B =
B 7.5 E
1163, 73 8 = 5.5
11 = Brown-Gray CLAYEY SAND, Somne
18 10.5 E Gravel (Rock Fragments), Little
= 8ilt, Dense to Very Dense, Damp
20 =
21 =— {Decomposed Sandy Shale)
38 |13.5
E-
157,53 38 15,7 E-15.7
50/.2 = Gray Fine-Grained SANDSTONE Top of Rook @
= Interbedded With SILTY SHALE, 15.7!
= Thickly Laminated to Thinly
=i Bedded, Broken to Massive,
36 |2.3|1.9 8.0 E Slightly Weathered, Medium Hazd
_E (RED=45%)
55 | 5.0 4.8 23.05
£




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Matt Hart BoringNo, _ GB~23  Elevation _1173.23 ShectNo. 2 of 2 sheets
Drili Rig BK-51 ForKGA Partnars, LLC.
Water Level: O-Hr. 5.7 24UWrsCavedfls.3 Meadows landing
Casing Hammer: Wt. Ibs, Drop in,
Sampler Hammer: Wt. _ 140 1bs.Drop _ 30  in. Location South Strabane Twp., PA
SamplerSize 2  in,OD.CasingSize 3% . ID. Started __ 06/06/12 Completed _ 06/06/12 ProjectNo, 12022
Core Bit Slze NQ2 Driller's Log [ Drilling Fluid Water
Orientatien Vertical Geologlst's Log X TDW
é In-sltu SLPS\%‘; BOTTOM
Tests RQD DEFTH | DEPTH
§< and % RUN-REC. OF {FL) DESCRIPTION REMARKS
= Instrumentaticn INTERV. | SAMPLE
A 1ag, 23 iE_25.0]l  Continued From Previous Page
145,23 40 |[s5.0|5.0 28.0 E 28.0
§'_ Light Gray CLAYSHALE/CLAYATONE ’
= Indiscernible Bedding, Blocky to
= Massive, Slightly Weathered, Soft
= ~ (ROD=66%)
1141,73 é 31.5
= Gray Argillacecus LIMESTOME,
= Blocky to Massive, Madiun Badded,
£140.23 70 5.0 5.0 33.0 Esa 0 Hard
= I {RQD=66%)
= Gray Calcareous CLAYSTONE,
= Indiscgernible Badding, Blocky to
=— Massiva, Slightly Waatherad, Soft
% (RQD=38%)
45 |5.0]5.0 38.0 E
1133, 23 20 2,0]12.0 40.0 EE‘{O.O
= Bottom of Boring @ 40.0°




TEST BORING RECORD

GEO-MECHANICS, INC, .
. Surface
Driller Matt Hart BoringNo. _ _GB-24  FElevation 1148.84 SheetNo. 1 of 2 sheets
Drill Rig BK-51 For KGA Partners, LLC.
Water Level: O-Hr., __ 18.1 24 Hys, Meadows Landing
Casing Hammer: Wt Ibs. Drop In.
Sampler Hammer: Wt. _ 140  Ibs.Drop _ 30 jn. Location South Strabane Twp., PA
Sampler Size 2 in, 0D, Caslng Slze __ 3%" _ in, LD, Started _ 06/05/12 Completed _ 06/06/12 ProjectNe. 12022
Core Bit Size NQZ2 Driller’s Log [ Drilling Fluid . Water
Orfentation Vartical Geologlst's Log TDW
'cZ:) Ineslly SPOON | soTTOM
Ec Tests a0 | ruwrec, | SLOWS fpeRm ) DR DESCRIPTION REMARKS
Instrumentation INTERV, | SAMPLE
(145,59 1 0.0l 70PSOIL
1148 34
1 = Y9 Brown-Gray SILTY CLAY, Little
2 1.5 E Sand, Trace Gravel, Trace Coal
= Fragments, Soft to Stiff, Moist
3 =
5 = {Colluvial)
4 4.5 E
= CcL
4 E Tried to Push
6 = Shelby Tube @
10 7.5 E 7.0,
= Material Too
= Stiff to
E— Sample
8 = Shelby Tube
5 E Sample From
a |105E 9.0-10,5°
= (Rec., 0.87%)
1136,84 12.0
B Gray SILTY SAND, Little Gravel
8 {Rock Fragments), Little Clay,
6 13.5 E Loose to Medium Dense, Damp
10 E {Residual}
6 =
3 |16.5E
1130.84 E 18.0
1130. 34 = 18.5 Light Gray, Medimm-Grained Top of Rock @
= SANDSTONE, Medium Badded, Blocky,|18.0'
= 8lightly Weathered, Hard
= {RQD=83%)
[~ Gray SANDY Grading Into
% CLAYSHALE, Thickly Laminated to
= Thinly Beddaed, Very Broken to
=— Broken, Moderately Weathered,
= Soft
35 |s5.0] 3.6 23.0 B~
= (ROD=30%)
1124 .04 = 24.0
= See Next Page




GEO-MECHANICS, INC, TEST BORING RECORD

Surface
Driller Matt Hark Boring No. __GB-24 _ Elevation _1148.84 SheetNo. _2 of _2 sheets
Drill Rig BK-51 For KGA Partners, LLC, )
Water Level; O-Hr, 19,1 24 Hrs, Meadows Landing
IE
Casing Hammer: Wt ibs. Drop in )
Sampler Hammer: Wt. 140 Ibs.Drop _ 30  in. Locatlon South Strabane Twp., PA
Sampler Size 2 In, O.D. Casing Size _ 3" in, 1D, Start?d 06/05/12 Completed _ 06/06/12 ProjectNo. _ 12022
Core Bit Size NQ2 Driller's Log [ L Drilling Fluid Water
Orientatlon Vertical Geologist's Log I _ TDW
§ sl SPOON | BoTTOM u
Tests RGD DEPTH DEPTH
§ a:?:l % RUN-REC. OF Ft) DESCRIPTION REMARKS
Instrumentetion INTERV. | SAMPLE
[ 123,34 = 25.5| Dark Gray Carbonaceous CLAYSHALB,
= Thickly Laminated, Vary Brokean,
1122, 34 = 26.5 Soft
= {RQD=0%)
E Black BONY COAL, Very Broken,
=— Soft
2] 5.0] 5, 0B
0 28.0 (ROD=0%)
E—- Gray SILTY SHALE With
= Carbonacsous Streaks, Thinly to
= Thickly Laminated, Broken,
é‘ 8lightly Waeathaezred, Medium Hard
1118. 34 = 30.5
= \ —
= Black BONY COAL With SHALY Seams,
= Very Broken to Broken, Soft
1B 5.0| 5.0 33.0
1115.34 = 33.5 (RED=0%)
= Gray SILTSTONE With SILTY SHALE
E Interbeds, Thickly Laminataed to
= Very Thinly Bedded, Very Broken
= to Massive, 8lightly Weathered,
E_ Medium Hard
60 |5.0]5.0 38.0
= {RQD=56%)
—
1105.84 47 |5.0|s.0 43.0 [E43.0
E . + Bottom of Boring @ 43.0°"




GEO-MECHANICS, INC. TEST BORING RECORD

Surface
Driller Matt Hart BoringNo, _ GB-25  FElevation 1170.55 SheetNe, 1 of 2 sheets

Drill Rig BK-51 For KGA Partners, LLC,
Water Level: O-Hr. 6.2 24Hrs. 2.2 Meadows Ianding
Casing Hammer: Wt. Ibs, Drop in,
Sampler Bammer: Wt. __ 140 1bs.Drop __30  In Lecation South Strabane Twp., PA

Sampler Size 2 inOD.CasingSize 34" inILD. Started _ 06/06/12  Completed _06/06/12 ProjectNo. _ 12022
Core Bit Size NQ2 Driller's Log [ Prilling Fluid Water
Orientation Vertical Geologist's Log [ TDW

l;l-efiu o 3{’8&@ BOTTOM
esls RGD DEPTH | DEPTH
and % RUN-REC. oF ) DESCRIPTION REMARKS

Insinmeniation INTERV. | SAMPLE

1

2
2 1.5

ELEVATION

(=
=

TOPSOIL

Gray SILTY CLAY, Trace Sand,
Traca Gravel (Rock Fragments),
Medium Stiff to Very Stiff, Damp

TI70. 5
170. 04

[«

(Reaidual)

‘““ T T e 'E[’

P
o
o

L1690, 55 7
12 10.5

Brown CLAYEY GRAVEL (Rock
Fragments) , Some Sand, Some Silt,
Medium Dense to Very Dense, Damp

25
11
7 13.5

1l IIHIIIII lllflml IHL IIIIIHII Iil!llll

(Pacomposad Siltstona)

11 | 16.5

31
50
33 15.5

25
36
27 22.5

38
50

IIIIIIIII l!IflTﬂTrfm 14 IIIIIIIII llill]lll uanﬂ'ITﬂTITIﬁ lﬂllllll it IIIIII!




GEO-MECHANICS, INC. TEST BORING RECORD

Driller Matt Hart Boring No. _ GB-25 !Sitll:\f::l‘;m 1170.55 SheetNo. _2 of _2 sheets
Drill Rig BK-51 Ior KGA Partners, LLC.
Water Level; O-Hr, 6.2 24Hrs 9.2 Meadows Landing
Casing Hammer: Wi, Ibs. Drop in,
Sampler Hammer: Wi, _ 140 Ibs.Drop _ 30  in, Location South Strabane Twp., FA
Sampler Size 2 inOD, Casing Size 3™  in LD. Started _ 06/06/12 Completed _ 06/06/12 ProfectNo. _ 12022
Core Bit Size NQ2 Driller's Log [ Drilting Fluid Water
Orientation Vertical Geologist's Log TDW

é sl SPOON

< et RGD RunRec, | BLOWS _ DESCRIPTION REMARKS

E nstrumantation INTERV.
@ —150/.1[ 25, 25 g} Continued From Pravious Page Top of Rock @

Gray Fine-Grained SANDSTONE With {25.1!
SANDY SHALE Laminations,
Calcaraous Top 1 Fooct, Thinly
Laminated to Thinly Bedded,
Slightly Weathered, Very Broken
to Massive, Medium Hard to Harxd

24 2.412.0 27.5

(RQD=27%)

IF |IHIIIII T

w

H[Hll HIIlIIll ]lllllllmllllm Illllllll |Ill|lI|I Illllllll IIH]“H IIII|IIH IIHIIIW!I IIII|III| ﬂll,l]”"wm

2

i

1138 .05 27 5.015.0 32.5

Bottom of Boring @ 32.5°¢

E




GEO-MECHANICS, INC. TEST BORING RECORD

Driller Matt Hart Boring No., P-3 ]Si‘.lllg::;n 1114.6 SheetNo. _1 of _1 sheets
Drilil Rig BK-51 For KGA Partners, LIC.
Water Level: O-Hr, Dry  24Hrs, Meadows Landing
Casing Hammer: Wit. 1bs. Drop in.
Sampler Hommer: Wt. _ 140 s Drop _ 30 ip. Location South Strabane Twp., PA
SamplerSize 2 'In, O.D. Casing Slze _ 34" in. LD, Started _ 04/17/12 Completed _ 04/17/12 ProjectNo, 12022
Core Bit Size N/A Driiler’s Log [ Drilling Fluid N/A
Orlentation Vertical Geologist's Log X JMA

N~ ] o -

2  ana o RUN-REC. oF Ft) DESCRIPTION REMARKS

5 Instrumentation INTERV. | SAMPLE
Tives 1 0.0} =moPpsorn
T 3 . Brown Gray CLAYEY SAND, Some

4 1.5 8ilt, Trace Gravel (Rock

Fragmants) , Loosa to Medium
Densa, Damp

(Resi_.dual)

-4}

!IIH IIIIlHII {Im I:;l‘llllllll IIl!IIIfI Ll

10
11 7.5
1106.6 = 8.0
= Brown Gray SILTY GRAVEL, Little
= Sand, Trace Clay, Very Densa, Dry
50/.4]| 9.4 é
E
= {Decomposed Sandstone)
a1 =
17 =
507.3 12.3 =
1099.2 50741154 %51
= Bottom of Boring & 15.4!

ﬂTfI'ﬂII IIIIIIIH IIIW“"IWIII[III ||I||IIII IIH]IIII “"lw”[w" ‘




GEO-MECHANICS, INC,

Driller Matt Hart

Drill Rig BK-B1

Water Level: O-Hr. Dry  24Hrs
Casing Hammer: Wt. Ibs, Drop

TEST BORING RECORD

In.
Sampler Hamter: Wt. _ 140 1ba.Drop 30  in,

Boring No,

Surface

P-4 Elevation _1112.6 SheetNo. 1 of 1 sheets

For KGA Partners, LIC,
Meadowa Landing

Location Scuth Strabane Twp., PA

Sampler Size 2 in. O.D. Casing Size __3%™ _ in, LD, Started _ 04/17/12 Completed 04/17/12  ProjeciNo. _ 12022
Core Bit Size N/A Driller's Log [ Drilling Fluid N/A
Orlentation Vertical Geologist's Log JMA
é In-sHu $PooN | soTrom
Tosts ROD DEPTH
5 and % RUN-REC. oF (FL) DESCRIPTION REMARKS
Instrumentation INTERV. | SAMPLE
ﬂig i 1 0.9/  TopgoIL
ot & ) ]
0 = . Brown Gray SILTY CLAY, Little
3 1.5 E Sand, Trace Gravel (Rock
= Fragments) , Very Soft to Very
Stiff, Damp to Moist
4 .
5 = {Rasidual)
8 4.5 E
o
10 =
14 7.5 E
§ E
1102.6 8 = 10.0
28 j10.5 E Brownish Gray SILTY GRAVEL, Some
= Sand, Little Clay, Denge to Very
= Dense, Dry
19
35 (Dacomposed Sandstona)
50/.4| 13.4
1097.5 15.1
B0/ Th15.1 Bottom of Boring @ 15.1°
E..
;_.




GEO-MECHANICS, INC. TEST BORING RECORD

Sarface

Driller Matt Hart Boring No. P-7 Elevation _ 1115.8 SheetNo, _1 of _ 1 sheets
Drill Rlg BK-51 Tor KGA Partners, LLC,
Water Level: O-Hr. 2.7  2498r 5,9 Maadows Landing
Casiug Hammer: Wt, 1bs. Drop in.
Sampler Hammer; We. __ 140 Ihs. Drop 30  in Eocation South Strabane Twp., FA
Sampler Size 2 in.OD, CaslngSize  3%™  in. 1D, Started _ D6/18/12 Completed _ 06/18/12 ProfectNo. _ 12022
Core Bit Sizo NQ2 Driller's Log [ Drilling Fluid _Water
Orlentation Vertical Geologlst's Log X JMA
Tosis PT
§ and % RUN-REC, oF i) DESCRIPTION RE
I Instrumentation INTERV, | SAMPLE .
éﬁgg 1 V.0 TopsoIn
3 =95 Brown-Gray Mottled SILTY CLAY,
7 1.5 E Trace to Little Sand, Trace Rock
= Fragmants, Stiff to Vary Stiff,
= Damp to Moist
10 =
9 =
11 4.5 = {Residual)
=
=
5 =
7 =
10 7.5 EE
5 =
8 =
i1 |10.5E
1103.8 = 12,0
50/.3k12.3 F Brown-Gray CLAYEY SAND, Little
= Shale Fragments, Little Silt,
= Vary Densa, Damp
; {Decomposed Shale)
1160,4 50/.4115.4 =154
= Gray Fine-Grained SANDSTONE With |Top of Rock g
= SANDY SHALE Interbeds, Thinly 15.4°
Badded, Very Broken to Blecky,
Weathered and Seoft 1 Foot, Medium
26 | 2.6§2.4 18.0 Haxd Below
% (ROD=24%)
1094.8 22 13.0]3.0 21.0 ?21.0
= Bottom of Boring @ 21.0°




GEO-MECHANICS, INC.

TEST BORING RECORD

Surface
Driller Matt Hart Boring No. P-B8 Elevation _ 1118.2 SheetNo. 1 of 1 sheets
Drill Rig BK~51 Tor KGA Partners, LLC.
‘Water Level; O-Hr. 2.8 24H¥rs, 5.5 Meadowz Landing
Caslng Hammer: Wt Ibs. Drop im,
Sampler Hammer; We, 140  Ibs,Drop _ 30 In. Location South Strabane Twp., PA
SamplerSize __ 2 in, O, Casing Size __ 3%" _ in. LD, Startet  06/1B/12 Completed _06/1B/12 ProjectNe. _ 12022
Core Bit Siza N2 Driller's Log [J Drliling Fluid Waterxr
Orientation Vertical Geologist's Log JMA
M
é nslly ron SPOON | BoTTOM .
Tesls DEPTH | DEPT
< e % RUN-REC. oF L) DESCRIPTION REMARKS
E Instrumentation INTERV, | SAMPLE
oid.2 2 i 0.0 TopsoIL
1117.7
2 e Y-S Brown SILTY CIAY, Little Sand,
4 1.5 E Trace Rock Fragments, Medium
= 3tiff to Btiff, Damp
5 E
8 =
0 | 4.5 E
6 E
7 =
7 7.5 E
1109.2 E‘ 9.0
15 =8 Gray-Brown SILTY CLAY, Trace
14 = Sand, Very Stiff, Damp
15 | 10.5 E
(Regidual)
1106.2 Er: 12.0
50/.3(12.3 F Grayish~Brown CLAYEY SAND, Little
= Shale Fragmente, Little Bilt,
EE Vaxy Dearige, Danp
E {(Decomposed Shale)
1102.8 50/.4[ 5. 4F 15.%
= Gray Fine-Grained SANDSTONE With |Top of Rock @
= SANDY SHALE, Thinly Bedded 5.4
= Interbkeds, Broken to Blocky,
= Medium Haxd
19 | 2.6 2.6 8.0 E
I_E:-"‘ {RQD=40%)
=
1097.2 58 |3.0]3.0 21,0 E 21.0
= Bottom of Boring @ 21.0!




APPENDIX A-2:

Relevant ACA Test Boring Records
2006 and 2011 Geotechnical Investigations
B-1 through B-6 (2011)

B-2, B-4, B-5, B-6 (2006)



Project No: FEHI213:010

Project: Reve 16 Progurty : Borehole #: B-3
Cliant: K54 Partners A b\ Elevation: 1215 +&
Engrneeoring, Inc.
Location: Washington, PA EngineerfGeologist; J Mimleen Wik
SUBSURFACE PROFILE SANPLE
- Y e [ing @ | Remarks
£ 2 Desgriplon 1 B 2. Z |8 M Walyes a7
5| £ s 51g| £ | E|§|,, toen |E
& ot a |z < =l A N BT P
p Ground$wipee (| ¢ 0} 00 4 V1o
M RN Tonnel] . 4" A on 2
P " s1]|88| o015 | 5 |13 Mais:
37| St brown sty CLAY with S 0 SR LRI csst
1- e rock feagrnents, sand. “ |
o | and organics (5L |‘
3_5 20 .'|
= wory stiff orown alayey SILT 5 !
4l wnth rock hagmonie ML) f.2] 68 A0-4h Bog1 4 Dry
7 1< Y
5 ] 235 \".,
&3 1 Carmpletely o highly ) \.
i wieilusied Legwn 14 kY
-3 SANDETONE 83|88 | 60-75 1 21 J1s ¥ Iy
E -
S T 0 Ij
. Complately wieatharad !
= Brorem silly SHALL -
103 s4]s8s| 90-105 | 9 [15 Ly
SN iDEG 23 :
3 Cornplately vesthorad |
1= rrleinilarenars
I 1] sANDSTONE :
j2g00 . }l :
I . 6 ; '
1550 PE | ss | 55| 120-135 :s 15 \ iy
. 1
:‘;-: 4 Completely weathered N
14‘-‘,7 Lucem silly SHIALL
py
[
- 21 \
,15:! '] Camplatety 1o tunhiy 28186 35 150-165 | 36 s y View
wedlhered guay 4
SAMDETONE
Y :
- 47 i .
S-7| 82| t60-128 gL 08 . iy
1 Complutely o highly . :
weathered brawn sandy :
SHALE ;

Drilled By

Doall Mathed. Hallesr Stem Augar

Dirill Raie; September 25, 2005

Tast Banng Seraces, Inc,

ACA Engineering. Inc.
40 Western Avenue
Pillsburgh, FA 15202

Phone: {412) 751-1880

Hole Stze: &'

Weather: Sunay - 70¥s

Sheot 1of2

T35




Projoct No: PBECZITRID
Project: Route 10 Propotly Borehole #: B-3

Client: KG&A Parinars A ‘ b\ Elevation: 1215 =

Enginearing, Inc.

Location: Vashington, PA Engineer/Geologist: J. Maswen Willijos
SUBSURFACE PROFILE SAMPLE
3 2
= | B Description 21 B 2. T | & Nl S | Pomark
G £ = IS b E= x a Dlowsdit 21
5% 3|2 5] 38 | & |&|w.w w !z
i ]
13 §8| 88| 210-217 [ 55|30 S
227 Lriet of Tes! ofng 414 T
23
247 ;
25
265 3
27 1}
28 !
ple i
30 :
H

o Ll [ 5] &
o [ix] [543 it ]
AN FANFENER N NN AT ERN T P WA SAR RV FREB AU SN N INERN KX T EYEREARERRAR N

L
I~

Car G
= &

%}
73

a3
LEd

L

ACA Engineering, Inc.
40 Westem Avenue
Deill detnnd: Hellews Stem Auger Pittshurgh, PA 15202 Weather: Sunny - T0's

Phone: (412) 761-1990
il Dater Sagtombae 25, 2008 Sheel 2 o2

Drilled By, Test Boring Services, Inc. Hole Sirer 5




Projoct No; POS0231x10
Project: Roulo 18 Property : Borehole #: B4
Clignt: KGA Parners A h\ Elevation: 1220 4/
Engineering, Ino.
Locatlon: Washington, Pa EnginecriGenlogit: J. Mastran-wiltidme
Mt tnli
SUBSURFACE PROFILE SAMPLE
. N Bl
513 Description a\x L | % |8 nvaw ] Femee
e S| Ejg|l BE | %% blowstk | B
B | & alZtée ] e 0 % |8
a Greuntbofeeo 0 )} L 0 0V | b
e Tapaced « 4 PR Pl
. 51| 88| op.15 3118 soaist
3 SIiff brown sty CLAY vith ¢
2 roek Fapments (CLS
33 Lompielaly wosthorod 30 7 !
3 COAL G2 | 88| nyu-45 6 11, g i
4 - Tl ” 8 | oA =
o \
6 "
: 8.3 | 58 &0-7.5 12 (.2
v Carplataly 12 dighly . * 17 By
weithened grayish-tbrown
8 sandy SHALE
9 1
103 g4l 86| 00-108 | § |1 Dry
1 .
115 )
12 Y ?4
. 551 85 | 120131 3?" 1.t Ory
LY Highty weaiherad groy 50
SNty SHALE
14
15 56 | 55 | 160-35.¢ [504"{00 1 Ury
5] End of I'ns! Hoang 18 o
1?—5
18]
i {l"f
20
. . ; ACA Engineering, Ing. P
rill - Tes! Barng S , Inc. i [ .
Drilted By: Test Baring Senices, 40 Western Avenue Hole Size: 5
Drill Method: HoRow Stomn Auger Pittsburgh, PA 15202 Wanthgr: Suny - 70's
Phone: {412} 761-1880 :
Bl Dabe: Septambis 27, 2000 Shool: §of §




Peoject No: POEN23 110
Projoct: Rovle 19 Propoity
Glignk: KGA Partnors

Al

Engineering, Inc,

Borehrole #: B-5

Blovation: 1235 +/-

TS

Logation: Washington, PA EngineeriGoologlst: J. Maslren-Willi
SUBSURFACE PROFILE SAMPLE
= g Buyeriplicn u P L. B § N-Value § Remarks
2| E ) ] Eg t |8 blownilt x
4 | & g2 & B wole| 10,30, 8, |=
o r._zyun:t; S ferery e . o
e Topsol - 5 ] o 3 TeTETee
14 ] 81| B | V0«18 B s Molst
e Vecy 5if biown sy C,AY
2-5//}‘ walk mgllcﬂurq,mcnm ang
] sang (CLY
3';.-*"'_‘:.‘ ¥
_'_’.':-::_ . 8285 30-a8 | 17 jog Mot
47 0 23 ‘ :
-7 Compledety weathured qriy -
530 v| SANDSTONE
3 - ;
ﬁ"i . b "
.- 53|85 6R-76 18 114 Dry
f - 21
33
9_7_' Complataiy 1o lphly
weepthured groy 4y (o 13 \
- sandy SHALE B4 88| 00-10.6 | 43 |46 k fry
10-] A5
114
12 0
S5 a8 | 120.2 | A (1o 4
13 . . i w02 e
132
14
%5 i1 |com| 13.2-165 25
16 . .
Very soit o mediam, gray
17 sorily SHALE with gray
SANDSTONE kywrs, wery
Brokun la nagsive i
18 RQD=28%
19 = R-2 |Core| 16.5-245 4.9
20455

Drdleg By. Tes Boring Sanvices, Ine.
Drilt Mathod: Hulow e Aupger
Drill Diate: Soptemben 28, 2006

ACA Enginearing, Ing.
41 Western Avenuo
Fitishoegh, PA 15202

Phone; (412) 761-1290

Hole Size: 5°
Wenthor: Sunny - 7rs
Sheet; 1 0f2




Prajact Ma; PUCOZ3510
Project: [k 14 Bioperty [ 2 Bﬂfﬂhﬂfﬂ #' 8-5
Cllent: KGA Parinere A i h\. Blevatlon: 1238 «-
Enginaaring, Inc.
Location: Washauton, P4 EnginoeriGeologist: J. hhsblan-wm
——— — _
~ SUBSURFACE PROFILE SAMPLE
s 2
3 bl @
[Mestaption 21 g En giz N-Yuluo o emorks
El & % L btew:aft £
gl12| & aa o B 80 1E
- i)
- of Maduin-hal. gray
-] BANDISTONE, braken &
- of massiva
- RUD=G6%
; R3 [Core| 215.205 5.0
242
-
Very soll 1o madim, groy
sundy SHALE, vory broken
to masse .
RE0=22% N ‘ ‘ N
-4 {Core] 265-31 4 5.0
R [Core] 31.5-320 a5 .
20| .
Ra | Geme} 32.0. 3740 50
Mathuin bt o bard, groy
SLYSTONE, very broken o
masaive
100 - 5%
RT [ Cme] 37.0-4040 30
D b .
. ACA Enginering, InG. ‘
Tesi B 5 ¥s. e ' 2 :
Oniled By. Test Bonng Senices, ng 40 Wostom Avenue Hole Sze: 3
Drifl Meathietd: Finifens Sieen Ausggor Pittstrurgh, PA 15202 Vieathor: Sunny - 20's
Fhana (412) ¥81-1900
Dyl Date: Sepiotnber 28, 2006 Sheet: 2062




Project No: POS0231x10

Project: Route 182 Propary

Client: KA Paslners

A

|2

Engtnaeering, Inc.

Borehole #: B-7

Elevation: 1255 +/-

LS

Locatian: Washinglan, FA Enginecr/Geologist: J. Mastren il
SUBSURFACE PROFILE SAMPLE
i o . | & O | Rengaks
- g Caescription ’,y & —3 5 [ H-\alue w Renzitks
‘%;_ § ?.‘ g @ EG 2 8 Dol .z
1 i o) = ﬁ" 3?) 8 fre E? 110 1 310 ' 5-n L 5":-
Gy Citannd Surfaen
::—_‘,‘}‘—-“"\Tﬂpsﬂil - 4" 4 oD I
7 s — . — 1 £ ToEY a3 E s
1._./”{ B brown siity CLAY wiln H11 631 D015 110 ¢ Neist
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Project No: POGD23 10
Project: Routo 15 Properiy
Choent: KGA Partners

Location: Washingion, P&

Al I

Enginecring. inc.

Borehole #: B-7

Elevation: 1255 +/-

EnginecrfGeologist: §. Mastren-Wilidms
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Project No: POG0231x«1d
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Client: ¥GA Parinars

Project No: PRG02I3x10
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Location: Washmpgton, PA

Al .

coginearing, Inac.
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COMPACTION TEST REPORT

Dry density, pcf
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5 7.5 10 125 15 17.5 20

Water content, %

Test specification: ASTM D 1557-12 Method C Modified

Elev/ Classification Nat. % > % <
. Sp.G. LL PI .
Depth USCS AASHTO Moist. 3/4in. No.200
3.0-12.0 CL A-6(12) 7.3 34 17 0.0 79.4
TEST RESULTS MATERIAL DESCRIPTION
. PR Moderately Plastic Silty Clay, Little Sand,
Maximum dry density = 123.7 pcf Trace Gravel, Damp (Residual)

Optimum moisture = 12.7 %

Project No. 21016 Client: KGA PARTNERS, LLC Remarks:
Project: MEADOWS LANDING

OSource of Sample: TB-5

GEO-MECHANICS, INC. e B




COMPACTION TEST REPORT
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Water content, %

Test specification: ASTM D 1557-12 Method C Modified

Elev/ Classification Nat. % > % <
. Sp.G. LL PI .
Depth USCS AASHTO Moist. 3/4in. No.200
3.0-18.0 CL A-6(9) 4.7 34 16 0.0 70.2
TEST RESULTS MATERIAL DESCRIPTION
. PR Moderately Plastic Silty Clay, Some Sand,
Maximum dry density = 127.3 pcf Trace Gravel, Dry (Residual)

Optimum moisture = 10.4 %

Project No. 21016 Client: KGA PARTNERS, LLC Remarks:
Project: MEADOWS LANDING

OSource of Sample: TB-15

GEO-MECHANICS, INC. e B




BEARING RATIO TEST REPORT

ASTM D1883-16

200
160
.’5‘
e
()
o 120
c
@®©
17
‘0
O
o
- /
Qo
g w =~
)
c
)
o
40 %
0
0 0.1 0.2 0.3 0.4 0.5
Penetration Depth (in.)
Molded Soaked CBR (%) Linearity Surcharge | Max-
Density Percent of Moisture Density Percent of Moisture 0.10in 0.20in Correction (Ibs )g Swell
(pcf) Max. Dens. (%) (pcf) Max. Dens. (%) : : : : (in.) ' (%)
10 117.8 95.2 12.9 116.1 93.9 154 4.3 4.5 0.000 30 15
2 A
30
; St Max. Optimum
Material Description USCS Dens. Moisture LL PI
(pcf) (%)
Moderately Plastic Silty Clay, Little Sand, Trace Gravel, Damp (Residual) cL 1937 127 3 17
Project No: 21016 Test Description/Remarks:
Project: MEADOWS LANDING
Source of Sample: TB-5 Depth: 3.0-12.0'
Date:
BEARING RATIO TEST REPORT
GEO-MECHANICS, INC. Figure B-13




BEARING RATIO TEST REPORT
ASTM D1883-16

100
80
%)‘
2
Q
&) 60
c
@®©
17 /
‘n
Q
@
= /
Qo
©
= 40
(3]
c
)
o
20 '/
0
0 0.1 0.2 0.3 0.4 0.5
Penetration Depth (in.)
Molded Soaked CBR (%) Linearity Surcharge | Max-
Density Percent of Moisture Density Percent of Moisture 010 020 Correction (Ibs )g Swell
(pcf) Max. Dens. (%) (pcf) Max. Dens. (%) 01N 01N (in.) ' (%)
10| 1206 94.7 10.2 119.3 93.7 164 24 2.6 0.000 30 12
2 A
30
; St Max. Optimum
Material Description USCS Dens. Moisture LL PI
(pcf) (%)
Moderately Plastic Silty Clay, Some Sand, Trace Gravel, Dry (Residual) cL 1973 104 3 16

Project No: 21016
Project: MEADOWS LANDING
Source of Sample: TB-15

Date:

Depth: 3.0-18.0

BEARING RATIO TEST REPORT

GEO-MECHANICS, INC.

Test Description/Remarks:

Figure B-14




APPENDIX B-1:

Relevant GeoMechanics, Inc. Laboratory Test Results
2012 Investigation



Grain Size Distribution Test Report
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JAR SAMPLES

oN.W.C,

B-3

Figure

KGA PARTNERS, LLC

Client:

Project: MEADOWS LANDING

Project No. 12022

SOUTH STRABANE TWP., WASHINGTON CO., PA

Depth: 0.0%-15.1"

GEO-MECHANICS, INC.

O Source of Sample: GB-5
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Grain Size Distribution Test Report
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Grain Size Distribution Test Report
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Medium
0.0746
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10,0

Dgo
0.5559

Fine
18.8

Material Description
Depth: 9,0~13.5'

Dgs
8.9532

Client: KGA PARTNERS, LLC

% Gravel

Cecarse

3.5

PL
18

12022

melb——1+——+— — e _-—_ 4 —_- 4 ]

NI LNIDH3d

100

SOUTH STRABANE TWP., WASHINGTON CO., PA

o Source of Sample; GB-22

% +3"
0.0

LL

31

GEO-MECHANICS, INC.

Project: MEADOWS LANDING

Project No.

O Brown-Gray Silty Clay, Some Sand, Some Gravel(Rock Fragments) COLLUVIAL



Grain Size Distribution Test Report
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Grain Size Distribution Test Report
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Grain Size Distribution Test Report
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3 Fail, Uit L
C, tsf 0.168 0.156 An
8, deg 28.8 27.4 y :,
Tan($ 0.55 Q.52 1Tt
[ | ’- =
2 e
AT
EEH jl it
28 =
ﬂj'.';ia -\;1
L 4
)= =2
’#
0
Q 1 2 3 4 5
Normal Sfress, tsf
8 Sample No. 1 2 3
Water Content, % 10.3 11.4 11.3
25 Dry Density, pef 1108 1100 1114
E Saturation, % 54.4 58.4 60.6
2 £ | void Ratlo 0.5094 05216 0.5016
E Diameter, in. 2500 2500  2.500
g , Helght, In. 0776 0377 0377
| SRy ~H 3 Water Content, % 188 188 174
8 v .. | Dry Denstty, pof 1110 1109 1138
s 8 | saturation, % 993 989 992
mpa 2 | % |Void Ratio 0.5071 05090 0.4707
'/ Diameter, in. 2500 2,500 2500
05T 1 Height, in. 0775 0771 0.761
Normal Stress, tsf 0.617 . 1.235 2499
ol Fall. Stress, tsf 0475 0897 1529
0 5 10 15 20 Straln, % 6.8 7.3 7.8
Strain, % UIt. Stress, tsf 0.463 0.849 1,384
Straln, % 16.0 16.0 16.0
Strain rate, in./min, 0.001 0.001  Q.001
Sample Type: REMOLDED Client: KGA PARTNERS, LLC

Description: Brown-Gray Silty Clay, Some Sand,
Trace Gravel(Rock Fragments) RESIDUAL

LL=31 PL=17 Pl= 14
Speclfic Gravity=2.68

Remarks:

Figure B-15

Project: MEADOWS LANDING

Source of Sample: GB-5

Proj. No.: 12022

SOUTH STRABANE TWP,, WASHINGTON CO., PA

Depth: 0.0-15.1

Date Sampled:

DIRECT SHEAR TEST REPORT

GEO-MECHANICS, INC.




APPENDIX C

Test Boring Location Plan, Geologic
Cross-Sections and Roadway Profiles
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MEADOWS LANDING RESIDENTIAL DEVELOPMENT
SOUTH STRABANE TOWNSHIP, WASHINGTON COUNTY, PA
TEST BORING LOCATION PLAN

E— Revision No.| Date Scale Drawn By [ Checked By | Project No. Sheet No.
MAY 2021 |AS SHOWN M.EH. JIMA. 21016 |_1 4 24
—- LM" 600 Munir Drive, P.O. Box 386

TEST BORING LOCATION PLAN 2@ B Elizabeth, PA 150370386
nlc’,lllc Phone: (724) 379-6300
—— .
0 120 240 Consulting Engineers / Scientists Fax: (724) 379-4242
SCALE IN FEET gmi@geo—mechanics.com




1240 TB—1 1240

- TB—2 ELEV.[1234.40
TR TOPSOIL Tiz3%
EXISTING GROUND ELEV.[1233.00 PROPOSED GRADE
SURFACE
LS i
1230 . Black -COAL/CARBONACEOUS SHALE, Medium Dense 1 = 1930
Iy ] To Very Dense, Damp To Dry (RESIDUAL) - = 7,
31 ]
83— 107] ;S//}/K/
@WE (cL) }//}//é Brown And Gray SILTY CLAY, Some @ B
1220 1 2.4 R Gravel, Little Sand, Hard, Damp B - < 1220
— B2 7 ;//§//y (RESIDUAL/DECOMPOSED SHALE) - 5//5/4 = 2.4
— 571 E
S S0l i -

H BBt

4 Brown CLAYEY SAND And GRAVEL, Little Sitt, Very s
120 ESTIMATED - TOP BN g0 A Dense, Damp - (RESIDUAL/DECOMPOSED SANDSTONE) SRp T 1210
OF ROCK DRY HOLE AT 24—HRS. n WL
\ @ 30: 24-Hrs. Gray CLAYEY GRAVEL And SAND, Some Silt, Very
_ _5 _  Dark Gray SILTSTONE/SILTY SHALE, Thinly Bedded - =5 = Dense, Dry (RESIDUAL/DECOMPOSED SHALE) - o ke (LoT 276)
1200 %’7’5 To Indistinct Bedding, Broken To Blocky,Very Soft 1200

— . To Soft, Moderately To Completely Weathered =T —

j:[:j:‘; Gray LIMESTONE, Thinly To Thickly T—::E::Ei \
Bedded, Blocky To Massive, Hard, LIMESTONE

1190 Slightly Weathered To Completely 100 50 \ \ 1190

& | |
T

/

— Weathered L L |
j:E::Ei CORE RECOVERY (%)
END OF BORING
AT 41.5
1180 1180
GEOLOGIC CROSS SECTION A—A
VERT. 0 10 20
HORZ. 0 10 20
SCALE IN FEET
LIMITS OF BUILDING (LOT 269)
1160 1160

D

1150 1150
1140 1140
PROPOSED GRADE
1130 1130
1120 1120
TOPSO\L\
ELEV. K
1110 EXISTING GROUND 1110
SURFACE -
mee crove
4 = Trace Gravel
Sand,
1 Y, Some AL 5%
/———"/""E::: Brott S“T'Wvgj Lt Moist (RESIDUAY §Z
% . H o
um
1100 V7244 E e Medi ESTIMATED TOP 1100
"~ M/ OF ROCK
.
s 5% -
1090 SQSOQS ] 1090
Gray SILTY' GRAVEL, ‘Sorme 'Sand,
END OF BORING f
AT 17.0' Little Clay, Very Dense, Dry To
DRY HOLE AT 24-HRS. Damp (RESIDUAL/HIGHLY GEOLOGIC CROSS SECTION B-—B
WEATHERED SANDSTONE)
VERT. 0 10 20
0
HORZ. O 10 20
SCALE IN FEET
TERMINOLOGY FOR SOIL DESCRIPTION TERMINOLOGY FOR ROCK DESCRIPTION
LEGEND CONSISTENGY OF COMESIVE SOLS NS OF GRANULAR Sois DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY [ cuavstone consisTENeY [BLows /oot [VNCONFINED, COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ) ,
s T RS LS R LO0SE VMEDIUM HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT T—% 035 70 050 00SE 2 = '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUTY SURFACES.
- : : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
SANDSTONE MED. STPFF 5 -8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTIONS A—-A AND B-B
SAND = STIFF 9 - 18 1.0 10 1.5 DENSE 31 _— 50 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION o MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS e o AN%/OR DISINTEGRATED TO A SOIL. FRESH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | _2 4 24
@ SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS . THINLY LAMINATED < 0.3cm.  |<1/8" gg :S‘SR;CRKESFEQIGP»AE‘ETVTTESR (;‘RS é‘og‘iss‘%%mguous FRAMEWORK
GWL ¥ so0UND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6-INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<1") THICKLY LAMINATED _[0.3 — fem. /8172 - 500 Munir Drive. P.O. Box 386
E SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). - V. THINLY BEDDED 1 — 3cm. 1/2-1" COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO - s i
24-HRS. BROKEN 3cm.—8em. | (1"-3") FNLY BEDDED 0o (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS’ STILL LARGELY INTACT. @ % % ~ 4 Elizabeth, PA 15037-0386
() - uscs cussomon | SETT M0 MGHES o 1 S 0 ook T NG on Tt Seosk cros s e Ty - Mo o R coWERED 15 S, T s eoMechanics,inEe  r.. (2 375 c00
FROM TEST DATA - - THICKLY BEDDED 30 — 100cm. | 12-40" RESIDUAL | STRUCTURE AND MATERIAL FABRIC ARE DESTROYED. THERE IS . . P . —
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. [T IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>6") Consulting Engineers / Scientists Fax: (724) 379-4242
GETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN V. THICKLY BEDDED > im. S40" SoIL A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN g Eng A ) X
: SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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LEGEND CONSISTENGY OF COMESIVE SOLS DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
DT OF SRADUR 200 /OF THUVE SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND
TERM DESCRIPTION .
CLAY @ CLAYSTONE CONSISTENCY [BLOWS /FOOT UNCOQ‘%@E‘%TSOW?ESS‘VE DESIGNATION BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ’ ’
s T o LS Y LO0%E MEDIUM_HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE 57T e 025 70 050 L00SE 2 = ?0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
= : : BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
SANDSTONE MED. STIFF 5 -8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION C-C
SAND B STIFF 9 — 16 1.0 70 1.5 DENSE 31 — 50 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 20 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING VORE THAN TALE OF THE ROGK VATERIAL 1S DECOVPGSED Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION
RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH O.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WE:‘T%HE;YED AND/OR DISINTEGRATED TO A SOIL. CFRESH OR DISCOLORED MAY 2021 AS SHOWN M.E.H. J.MA. 21016 i of A
SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < 0.3cm._|<1/8 K R T 38 & RECONTNUOUS FRAMEWORK
SWL.¥ cooUND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6-INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17 THICKLY LAMINATED 0.3 — lom. 1/6-1/2" - 7 600 Munir Drive, P.O. Box 386
SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N—VALUES). o . THINLY BEDDED T 3em a1 COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO y . . SR
24-HRS. BROKEN 3em.—8cm. | (1"=3") FNLY BECBED oo T WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. % 7) @ % % Z] 7] Elizabeth, PA 15037-0386
(CL) — USCS CLASSIFICATION THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS BLOCKY 8cm.—150m.| (3"-67) MEDIUM_BEDDED 10 —30cm. | 4—12" ALL ROCK MATERIAL IS CONVERTED TO SOIL. THE MASS %@ %g %%@% %% Phone: (724) 379-6300
FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THIEKLY BEDDED <0 = 100 17407 RESIDUAL | STRUGTORE AND MATERIAL FABRIG AR DESTROVED “THERE IS q
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 em. | (>6") om. 14— SOIL A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN Consulting Engineers / Scientists Fax: (724) 379-4242
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. V. THICKLY BEDOED > 1m. >40 g

SIGNIFICANTLY TRANSPORTED.

E—Mail: gmi@geo—mechanics.com
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SCALE IN FEET
TERMINOLOGY FOR SOIL DESCRIPTION TERMINOLOGY FOR ROCK DESCRIPTION
LEGEND CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANUAR SOLS DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
CLAY ] cuavstone CONSISTENCY [BLows /FooT [UNCONFINED COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
e T e MEDIUM_HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT 3—% 555 70 050 \(SEYSELOOSE 2 = :0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
: : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
= MED. STIFF 5 -8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION D—-D
SAND SANDSTONE STIFE 9 - 16 1.0 10 1.5 DENSE 31 — 50 WEATHERED | BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 1.5 70 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — :
ROCK FRAGMENTS HARD > 32 > 20 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH O.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS wai‘r%?ggu AND/OR DISINTEGRATED TO A SOIL. IRESH OR DISCOLORED MAY 2021 AS SHOWN M.E.H. JMA. 21016 4 of 24
SILTSTONE SAMPLER INTO THE SOILS USING A 140-POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < O.3cm.  |<1/8 SQCES‘SRDPCRKESFE;/IGPEETVTTESR é‘s SOSESST%'LEQUOUS FRAMEWORK
SWL.¥ o0UND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6-INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17) THICKLY LAMINATED 103 — Tom. 1/8-1/2" - 500 Munir Drive. P.O. Box 386
SHALE AT 5.1° AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). = —* COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . ! e b
24—HRS BROKEN 3em.—8em. | (17-3") ¥ THIRLY BEDDED 1= dom. 1220 WEATHERED | SOIL. THE ORIGINAL MASS STRUCTURE \S/ST\LL LARGELY INTACT. z Elizabeth, PA 15037-0386
. : : THINLY BEDDED 3 — 10cm. | 1-4 - : :
(CL) — USCS CLASSIFICATION A L B S S L Cla et ath o B B Sl vty BLOCKY 8cm.—15cm.| (3"-6") MEDIUM_BEDDED 10 —30cm. | 4-12" ALL ROCK MATERIAL IS CONVERTED TO SOIL. THE MASS @%@%%%%%%%% %% Phone: (724) 379-6300
FROM TEST DATA ' - THICKLY BEDDED 30 — 100cm. | 12—-40" RESIDUAL | STRUCTURE AND MATERIAL FABRIC ARE DESTROYED. THERE IS . . . aq . —
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 em. | (>6") V. THICKLY BEDDED N a0 SOIL A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN Consulting Engineers / Scientists Fax: (724) 379-4242
. m. \ : . .
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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VERY_SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY @ CLAYSTONE CONSISTENCY |BLOWS /FOOT UNCOS;;@E‘%TiO'ATP;?ESS‘VE DESIGNATION BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ’ ’
e — RECTH, TSF. MEDIUM HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT T—% 035 70 050 XEZEELOOSE 2 — '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
- : : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
SANDSTONE MED STIFF 1 5 -8 0-50 10 19 MEDIUM_DENSE 1= 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION E-E
SAND S §WSFWF 9 — 16 1.0 10 1.5 SE:?DENSE Z\W/E; 5500 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
. 17 — 32 1.5 10 2.0 WEAKER EXTERNALLY THAN IN TS FRESH CONDITION. =
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
M STANDARD PENETRATION MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
RESISTANGE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WE;”T%?;YED AND/OR DISINTEGRATED TO A SOIL. FRESH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 S o 24
@ SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS . THINLY LAMINATED < 0.3cm._[<1/8" R S ETHER 55 BORESONTINUOUS FRAMEWORK — —
GWL W onUND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN <3oem [ (<17 THICKLY LAMINATED  [03 — 1em. /817" - 500 Munir Drive. P.O. Box 386
E SHALE g 5}{-;'5 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). BROKEN S s - V. THINLY BEDDED 1 = 3cm. 1 /2-1" COMPLETELY {ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO Elizabeth. PA 15*03'7 ‘0386
~HRS. cm.—8em. - = - s WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. @ % % - i . -
THINLY BEDDED 3~ 10cm.__[1-4 % % @
7 THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS I = = %% N . _
C e CLASSIFICATION ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE BLOCKY 8em.—1Scm.| (3"~67) MEDM SeDoty 10 —30em. AN ResipuaL | ALk ROCK MATERIAL IS CONVERTED TO SOLL. THE MASS % %% %g % Phone: (724) 379-6300
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 om. | (>67) em. 12— STRUCTURE AND MATERIAL FABRIC ARE DESTROVED. THERE 1S Consulting Engineers / Scientists Fax: (724) 379-4242
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN V. THICKLY BEDDED > 1m. >40" SOL  |A LARGE GHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN g Eng { ) .
: SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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ROCK FRAGMENTS STANDARD PENETRATION . MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS .
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
CLAY @ CLAYSTONE consiSTENeY [BLows /Foo [NCONFINED, COMPRESSIVE DESIGNATION BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
s T e Leh MEDIUM_HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT 3 = ry ;25' T 050 XEZEELOOSE 2 — '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
- : : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
EZ sanpSTONE MED. STFF 1 5 -8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION G-G
SAND S STIFF 9 — 16 1.0 10 1.5 DENSE 31 - 50 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN TS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING ORE TN WAL OF THE ROGK MATERAL 1S DECOMPOSED Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION
[10] RESISTANGE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WE;”T%?;YED AND/OR DISINTEGRATED TO A SOIL. FRESH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | 7 o 24
SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS . THINLY LAMINATED < 0.3cm. | <1/8" ggCES‘SR;CRKESFEg;G&gTTESR (;‘RS é‘og‘iss‘%%mguous FRAMEWORK
BWLY co0UND WATER LEVEL DRVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17) THICKLY LAMINATED |03 — fem. 1 /8-172" - 500 Munir Drive. P.O. Box 386
SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). - i COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . SR
24-HRS. BROKEN 3cm.—8em. | (17-3") Y. THINLY_BEDDED 1= dom. /2210 WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. Elizabeth, PA 15037-0386
- : : THINLY BEDDED 3 — f0cm.__ [ 1-4" - - %%%%%%%% %@ :
o0y g | I BRI S S e Lo 2 o oo lencealonn| R HEEHET  eee oig pee Geo Ies, e o oo oo oo
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>6") — T r C Iting Enqi Scientist Fax: (724) 379-4242
" SoIL A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN onsulting Engineers cientists
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN V. THICKLY BEDOED > 1m, 240 g i ; ;
: SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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LEGEND DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 7
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
CLAY @ CLAYSTONE CONSISTENCY [BLOWS /FOOT UNCOQ‘%’&%T?PMTP?ESSWE DESIGNATION BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
S > g Ry T0GSE MEDIUM_HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT T—% 035 70 050 00SE 2 — '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
= : - = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
EZ sanpSTONE MED. STFF 1 5 -8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION H—-H
SAND = STIFF 9 - 18 1.0 10 1.5 DENSE 31 _— 50 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 70 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN TS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
[fa]- STANOARD PENETRATION HOHLY | ME7oR DSINTEGRATED T0 A SOLL.  FRESH OB BISCOLORED 21016 | 8 24
@ SILTSTONE RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2—INCH O.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WEATHERED |ROGK IS PRESENT EHER AS A DISCONTINUOUS FRAMEWORK MAY 2021 AS SHOWN M.E.H. JMA, of
SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS n THINLY _LAMINATED < 0.3cm. _[<1/8"
BMWLY co0iND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17) THICKLY LAMINATED 0.3 — 1cm. 1/8-1/2" OR AS ROCK FRAGMENTS OR CORESTONES. 500 Munir Drive. P.O. Box 386
SHALE AT 5.1° AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). = v COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . CL
24-HRS. BROKEN 3cm.—8em. | (17-3") Y. THINLY_BEDDED 1= Sem. 122 WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. Elizabeth, PA 15037-0386
g : : THINLY BEDDED 3 - 10em. [ 1-4" - : @m%%%%%%%% :
_ THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS - — — | 7 . _
() = USCS CLASSIMICATION ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE BLoCKY Bem.— 15em. | (3"-67) MEDM SeDoty 10 =S 412, RESIDUAL | A R R R D L0 SO e MASS ere IS Gyl Phone: (724) 379-6300
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>6") — T r C Iting Enqi Scientist Fax: (724) 379-4242
" SoiL A LARGE GHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN onsulting tngineers cientists
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN V. THICKLY BEDOED > 1m, 240 e g i ; ;
: SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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CLAY ] cuavstone CONSISTENCY [BLows /FooT [UNCONFINED COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
s T R TS Y LO0%E VEDIUM HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT 3—% 535 70 050 L00SE 2 = '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
- : : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
= MED. STIFF 5 -8 9.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTIONS |—I AND J—J
[ SANDSTONE
SAND S| STIFF 9 — 16 1.0 10 1.5 DENSE 31 — 50 WEATHERED | BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION niorLy | MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
. RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRVE A 2—INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WEAT%ERED AND/OR DISINTEGRATED TO A SOIL. CFRESH OR DISCOLORED MAY 2021 AS SHOWN M.E.H. J.M.A. 21016 9 of 24
SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < 0.3cm._[<1/8" K R T 38 & RECONTNUOUS FRAMEWORK — —
SWL¥ conUND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17 THICKLY LAMINATED |03 — Tem. /8177 - 500 Munir Drive. P.O. Box 386
SHALE AT 5.1° AS STANDARD PENETRATION RESISTANCE (SPT N—VALUES). - —* COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . SR
" V. THINLY BEDDED 1 — 3em. 1/2=1
24-HRS. BROKEN 3em.—8cm. | (1"=3") FINLY BEDDED 0o (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. % % z 7 Elizabeth, PA 15037-0386
- 7
(CL) — USCS CLASSIFICATION THE DEPTH AND THICKNESS OF THE SOL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS BLOCKY 8cm.—15cm.| (3"-6") MEDIUM_BEDDED 10 —30cm. ALL ROCK MATERIAL IS CONVERTED TO SOIL. THE MASS m %% %%%% %% Phone: (724) 379-6300
FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THICKLY BEDDED 30— 160 RESIDUAL | SrRue R e e e ARy Dot HE MASS ere s b
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 em. | (>6") orn.. SOIL G \ Consulting Engineers / Scientists Fax: (724) 379-4242
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. V. THICKLY BEDDED > 1im. A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN A ) .
SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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TERMINOLOGY FOR SOIL_ DESCRIPTION TERMINOLOGY FOR ROCK DESCRIPTION
LEGEND CONSISTENGY OF COMESVE SOILS DENSITY OF GRANULAR SOLS DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY @ CLAYSTONE CONSISTENCY [BLOWS /FOOT UNCOQ%@E‘%TEOMTPSRESSWE DESIGNATION BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ’ ’
s T R TS Y LO0%E MEDIUM HARD ___|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT 3—% 535 70 050 L00SE 2 = '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
- - - = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
SANDSTONE MED. STIFF 5 -8 9.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION K—K
SAND S| STIFF 9 — 16 1.0 10 1.5 DENSE 31 — 50 WEATHERED | BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
[10] RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE_TERMS THICKNESS WenHEY o | AND/OR DISINTEGRATED TO A SOIL. FReSH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | 10 o 24
@ SILTSTONE SAMPLER INTO THE SOILS USING A 140-POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < O.3em.  |<1/8" SQCES‘SRDPCRKESFE;/IGPEETVTTESR é‘s SOSESST%'LEQUOUS FRAMEWORK
SWL¥ conUND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17 THICKLY LAMINATED |03 — Tem. /8177 - 500 Munir Drive. P.O. Box 386
SHALE AT 5.1° AS STANDARD PENETRATION RESISTANCE (SPT N—VALUES). - = COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . SR
" V. THINLY BEDDED 1 — 3em. 1/2=1
24-HRS. BROKEN 3em.—8cm. | (1"=3") FINLY BEDDED 0o (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. % % z 7 Elizabeth, PA 15037-0386
- 7
(CL) - USCS CLASSIFICATION THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS BLOCKY Bem—150m| (3'—6") NEDIOV BEDDED e AL ROCK MATERIAL 1S CONVERTED 70 SOIL. THE WASS m %% %%@% %% Phone: (724) 379-6300
FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THICKLY BEDDED 30— 160 RESIDUAL | SrRue R e e e ARy Dot HE MASS ere s b
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 em. | (>6") orn.. SOIL \ Consulting Engineers / Scientists Fax: (724) 379-4242
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN V. THICKLY BEDDED > 1m. A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN 9 9 h B .
g SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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LEGEND CONSISTENGY OF COMESVE SOILS DENSITY OF GRANULAR SOLS DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY @ CLAYSTONE CONSISTENCY |BLOWS /FOOT UNCOQ%@E‘%TSOMTPSRESSWE DESIGNATION BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ’ ’
T SorT — TRENCTH, TSF. R TOGSE VEDIUM HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR | NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT 3—% 035 70 550 L00SE 2 — '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
- - - = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
SANDSTONE MED. STIFF 5 -8 9.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION L-L
SAND S| STIFF 9 — 16 1.0 10 1.5 DENSE 31 — 50 WEATHERED | BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF 17 - 32 1.5 70 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION HicHLy | MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
[10] RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE_TERMS THICKNESS WenHEY o | AND/OR DISINTEGRATED TO A SOIL. FReSH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | 11 o 24
SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < 0.3cm._[<1/8" K R T 38 & RECONTNUOUS FRAMEWORK
Y GROUND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN <3oem [ (<17 THICKLY LAMINATED 0.3 — Tem. /8172 - 500 Munir Drive. P.O. Box 386
SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N—VALUES). p— V. THINLY BEDDED T 3em Tt COMPLETELY |ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED T0 . RN
24-HRS. BROKEN 3em.—8cm. | (1"=3") FINLY BEDDED 0o (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. @ % z 7 Elizabeth, PA 15037-0386
_ THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS I — : m %% %%%% %% . _
() — USCS CLASSIMICATION ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE BLOCKY 8em.—15cm.| (3°-67) Ny s 10 —30em. RESIDUAL | A RO R IS YR TED T SO e MASS € s Gyl Phone: (724) 379-6300
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 em. | (>6") V. THICKLY BEDDED N orn.. SOIL A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN Consulting Engineers / Scientists Fax: (724) 379-4242
. m. . h . .
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION o MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS e o AN%/OR DISINTEGRATED TO A SOIL. FRESH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | 12 o 24
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LEGEND DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS .
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
CLAY ] cuavstone CONSISTENCY [BLows /FooT [UNCONFINED COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
T SorT — TRENCTH, TSF. R TOGSE VEDIUM HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR | NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT 3—% 535 70 050 L00SE 2 = ?0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
- - - = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
SANDSTONE MED. STIFF 5 -8 9.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC CROSS SECTION R—R
SAND S| STIFF 9 — 16 1.0 10 1.5 DENSE 31 — 50 WEATHERED | BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF 17 - 32 1.5 70 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
[10] RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE_TERMS THICKNESS WenHEY o | AND/OR DISINTEGRATED TO A SOIL. FReSH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | 16 o 24
SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < 0.3cm._[<1/8" K R T 38 & RECONTNUOUS FRAMEWORK
SWL¥ cooUND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN <3em [ (1) THICKLY LAMINATED _[0.3 — Tom. 1/8-172" - 500 Munir Drive. P.O. Box 386
SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N—VALUES). p— V. THINLY BEDDED T 3em Tt COMPLETELY |ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED T0 . RN
24—HRS. BROKEN 3em.—8em. | (1"-3") FINLY BEDDED 0o (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. % % z 7 Elizabeth, PA 15037-0386
- 7
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FROM TEST DATA CONDITIONS EXISTS ONLY AT THE LOGATION OF THE TEST BORINGS. IT 15 POSSIBLE THAT SUBSURFAGE = THICKLY BEDDED 30 — 100cm. RESIDUAL | STRUCTURE AND MATERIAL FABRIC ARE DESTROYED. THERE IS . . P Fax: (724) 379-4242
. CONDITIONS MASSIVE, > 15 em. | (>67) SoIL A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN Consulting Engineers / Scientists ax: (724)
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. V. THICKLY BEDDED > 1m. SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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57T e 025 70 050 L00SE 2 = '1‘0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED] SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
ST —5—% 55T 0 WEDIUN DENSE T BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
- - : = VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY
STIFF 9 — 16 1.0 10 1.5 DENSE 31 - 50 WEATHERED | BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF 17 — 32 1.5 70 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION.
HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING
HGHLY MOR/E THAN_HALF OF THE ROCK MATERIAL IS DECOMPOSED
_ DESCRIPTIVE TERMS THICKNESS AND/OR DISINTEGRATED TO A SOIL. FRESH OR DISCOLORED
T e o R L e : eiereo | KOS DR Dhiel LR Heivone
: E THINLY_LAMINATED < O.3cm. 1<1/8 OR AS ROCK FRAGMENTS OR CORESTONES
DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN <3em [ (1) THICKLY LAMINATED _[0.3 — Tom. 1/8-1/2" -
AS STANDARD PENETRATION RESISTANCE (SPT N—VALUES). o V. THINLY BEDDED T~ 3em =N COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO
BROKEN 3cm.—8em. | (17-3") FINLY BEDDED 0o (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT.
THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS g :
BLOCKY 8cm.—150m.| (3"-6") MEDIUM_BEDDED 10 —30cm. ALL ROCK MATERIAL IS CONVERTED TO SOIL. THE MASS
ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THICKLY BEDDED 30— 100 RESIDUAL | STRUGTORE AND MATERIAL FABRIG AR DESTROVED “THERE IS
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 em. | (>67) orn.. SO |n LARGE GHANSE IN VOLUME BUT THE SON FUS NOT BEEN
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. Y. THICKLY BEDDED > 1m. SIGNIFICANTLY TRANSPORTED.

MEADOWS LANDING RESIDENTIAL DEVELOPMENT

SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
GEOLOGIC CROSS SECTION S-S
Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | 17 o 24
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% UNGONFINED COMPRESSIVE VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY CLAYSTONE CONSISTENCY |BLOWS /FOOT DESIGNATION BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER
@ / STRENGTH, T.SF. VMEDIUM HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR | NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE Z'OF_STOFT g - f ;205'2% 550 ‘SZEELOOSE g = ?0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
- : : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
= MED. STFF_| 5 - 8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC PROFILE (ROADWAY 01)
SAND [Z5] SANDSTONE STIFF 9 - 16 1.0 T0 1.5 DENSE 31 - 50 WEATHERED | BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
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RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2—INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WEATHERED éggéo‘ﬂs %EENSENT EPER AS R bisconm s PeamaneD MAY 2021 AS SHOWN M.E.H. J.MA. 1o i L4
@ SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < 0.3cm._[<1/8" OR_AS ROCK FRAGMENTS OR CORESTONES.
GROUND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6-INCH INTERVALS IS DESIGNATED V. BROKEN < 3em. | (<1) THICKLY LAMINATED |03 — fem. /8172 600 Munir Drive, P.O. Box 386
E SHALE AT 5.1° AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). — V. THINLY BEDDED T 3em T COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . Elizabeth. PA 18037-0386
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FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE ; THICKLY BEDDED 30 - 100cm. | 12-40" RESIDUAL |STRUCTURE AND MATERIAL FABRIC ARE DESTROYED. THERE IS . } - Fax: (724) 379-4242
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. [ (>67) oKLY BeoOED T = SOIL | LARGE GHANGE IN VOLUME. BUT THE SOIL FAS NOT BEEN Consulting Engineers / Scientists o ) )
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. : - SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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LEGEND DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
CLAY [ cuavstone CONSISTENCY [BLows /Foor [/NCONFINED COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
s T RS LS R LO0SE VEDIUM_HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR | NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT T—% 035 70 050 00SE g — ':U HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
= : : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
EZ sanpSTONE MED. STIFF | 5 - & 0-50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC PROFILE (ROADWAY 02)
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V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION o MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
[10]} RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS e o AN%/UR DISINTEGRATED T0 A SOLL._ FRESH OR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JMA. 21016 | 19 o 24
SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS . THINLY LAMINATED < 0.3cm.  |<1/8" gg KS‘SR;CRSSFE;AGbE‘EﬁTESR (;‘RS QOS‘ESSCT%’LE‘Q“““S FRAMEWORK
GWL ¥ so0UND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6-INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17 THICKLY LAMINATED |03 — fcm. 1/8-172" - = 500 Munir Drive. P.O. Box 386
SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). o V. THINLY BEDDED T 3em T2 COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO ) . . . SR
24—HRS. BROKEN 3cm.—8em. | (1"-3") N SECLED S 0em 14" WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. 6ml M h Elizabeth, PA 15037-0386
(CL) - USCS CLASSIFICATION THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS BLOCKY Sem—150m| (3'—6") VEDIOV BEDDED TR 417 AL ROCK MATERAL 1S CONVERTED 70 SOIL. THE WASS eo ec anlcs Inc Phone: (724) 379—6300
FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THICKLY BEDDED <0 = 100 17407 RESIDUAL | STRUGTORE AND MATERIAL FABRIG AR DESTRONED THERE IS T V4
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. [T IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>6") om. 1 12- SOIL r 73y, Consulting Engineers / Scientists Fax: (724) 379-4242
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN V. THICKLY BEDDED > im. 40" A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN g Eng ! ) .
: SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
SILTSTONE RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2—INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WE:‘T%?;YED AN%/UR D‘S‘NTEGTRAT? TO A SOLL. FRTESH OR DISCOLORED MAY 2021 AS SHOWN M.E.H. J.M.A. 21016 20 of 24
SAMPLER INTO THE SOILS USING A 140-POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS THINLY LAMINATED < 03cm. |<1/8" gg KS‘SR;RSSFE;AGhE‘EﬁTESR (;‘RS é‘og‘ﬁssﬁo"‘ INUOUS  FRAMEWORK
GWL ¥ so0UND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6-INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17 THICKLY LAMINATED |03 — fom. 1/8-172" C ONES. e 500 Munir Dri P.0. Box 386
E SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). P V. THINLY BEDDED T 3em 721" COMPLETELY |ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TQ 2 ’ v _orive, T.J. DOX
24-HRS. BROKEN 3cm.—8em. | (17-3") FINLY BEDDED T 0em (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. / 2 z Elizabeth, PA 15037-0386
(CL) - USCS CLASSIFICATION THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS BLOCKY Sem—150m| (3'—6") VEDIOV BEDDED S —S0e 417 AL ROCK MATERAL 1S CONVERTED 70 SOIL. THE WASS eo ec anlcs Inc Phone: (724) 379—6300
FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THICKLY BEDDED T = 1001 40" RESIDUAL | STRUGTORE AND MATERIAL FABRIG AR DESTRONED THERE IS i V4
gwg{\ﬁNfHEEX\TSETSST OENU;TNé; TAZ\EY%/i%/:T‘SSUSFTDaESETESSJO’E/SR‘NGS. IT IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>67) V. THICKLY BEDDED NETY 0" solL A LARGE GHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN ,/,/_. Consulting Engineers / Scientists Fax: _(724). 3794242 )
: SIGNIFICANTLY TRANSPORTED. = E—Mail: gmi@geo—mechanics.com
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TERMINOLOGY FOR SOIL DESCRIPTION TERMINOLOGY FOR ROCK DESCRIPTION
LEGEND CONSISTENGY OF COHESIVE SOILS SENSITY OF GRANULAR SOLS DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY B cuarstone consisTENeY [BLows /oot [VNCONFINED, COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ) )
S > g Ry T0GSE MEDIUM_HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT T—% 035 70 050 00SE g — ':U HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
= - - = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
EZ sanpSTONE MED. STIFF | 5 - & 0-50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC PROFILE (ROADWAY 03) (2 OF 2)
SAND S STIFF 9 — 16 1.0 T0 1.5 DENSE 31 - 50 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 70 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD. PENETRATION DESCRIPTIVE TERMS THOkNESS HIOHLY (MXD70R SINTEGRRTED To & SOL.  FRESH OR. DISCOLORED JMA 21016 | 21 24
SILTSTONE RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2—INCH O.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING WEATHERED |ROGK IS PRESENT EHER AS A DISCONTINUOUS FRAMEWORK MAY 2021 AS SHOWN M.E.H. M.A. of
SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < O.3cm._[<1/8" BRUAS ROCK FRAGMENTS. OR CORESTONES
SWL ¥ so0UND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17) THICKLY LAMINATED |03 — tcm. 1/8-1/2" : e 500 Munir Drive. P.O. Box 386
E SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). o V. THINLY BEDDED 1~ 3cm 1 /2-1" COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO 9 - - s PR
24—HRS. BROKEN 3cm.—8em. | (1"-3") Ny SEGLED T em 14" WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS STILL LARGELY INTACT. 6ml M h Elizabeth, PA 15037-0386
(CL) — USCS CLASSIFICATION THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS BLOCKY Bom—150m.| (36" MEDIUW BEDEED 5 —300m. 17 AL ROCK MATERIAL IS CONVERTED T0 SOIL. THE MASS eo ec anlcs Inc Phone: (724) 379-6300
FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THICKLY BEDDED <0 = 100 154" RESIDUAL | STRUCTURE AND  MATERIAL FABRIG_ARE. DESTROYED. THERE IS i q
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. [T IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>6") om. | 12=4 SOIL T NoT R Consulting Engineers / Scientists Fax: (724) 379-4242
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. V. THICKLY BEDDED > im. 40 A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN &= A ) .
SIGNIFICANTLY TRANSPORTED. = E—Mail: gmi@geo—mechanics.com
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24—HRS.

(CL) — USCS CLASSIFICATION
FROM TEST DATA

TERMINOLOGY FOR SOIL DESCRIPTION

CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS
CONSISTENCY |BLOWS /FOOT UNCOS;‘;@E‘%TE?M{:SSESSWE DESIGNATION BLOWS PER FOOT
V. SOFT 0 -2 < 0.25 VERY LOOSE 0 -4
SOFT 3 - 4 0.25 TO 0.50 LOOSE 5 - 10
MED. STIFF 5 -8 0.50 TO 1.0 MEDIUM DENSE 11 - 30
STIFF 9 - 16 1.0 70 1.5 DENSE 31 - 50
V. STIFF 17 = 32 1.5 T0 2.0 VERY DENSE OVER 50
HARD > 32 > 2.0

STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH O.D. SPLIT SPOON
SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS
DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED
AS STANDARD PENETRATION RESISTANCE (SPT N—VALUES).

THE DEPTH AND THICKNESS OF THE SOIL AND ROCK STRATA INDICATED ON THESE GEOLOGIC CROSS SECTIONS

ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. [T IS POSSIBLE THAT SUBSURFACE CONDITIONS
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN.

TERMINOLOGY FOR ROCK DESCRIPTION

MEADOWS LANDING RESIDENTIAL DEVELOPMENT

Sheet No.
21016 | 22 . 24

Project No.

600 Munir Drive, P.O. Box 386
Elizabeth, PA 15037-0386
Phone: (724) 379-6300

Fax: (724) 379-4242

E—Mail: gmi@geo—mechanics.com

DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
<oFT CRUSHES UNDER PRESSURE OF PRESSES HALER TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
MEDIUM_HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUITY SURFACES.
BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC PROFILE (ROADWAY 04)
WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. —
SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By
HIGHLY MOR/E THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
DESCRIPTIVE TERMS THICKNESS AND/OR DISINTEGRATED TO A SOIL. FRESH OR DISCOLORED JMA.
DESCRIPTIVE TERMS SPACING THINDY LAMINATED < oSem <1/ WEATHERED |ROCK IS PRESENT EITHER AS A DISCONTINUOUS FRAMEWORK MAY 2021 AS SHOWN M.EH.
B -Scm. OR AS ROCK FRAGMENTS OR CORESTONES.
v, BROVEN < 3 em. () THCKLY LAMIIED (0.3 - Jom 1/e=1/2" COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO
g V. THINLY BEDDED 1 — 3cm 1/2—1 2
- 17-3

BROKEN 3em.—8cm. | ( ) FINLY BEDDED o [ WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS’ STILL LARGELY INTACT. @%@%%%%%%gg %%

BLOCKY 8cm.—15¢m.| (3"-6") MEDIUM_BEDDED 10_—30cm 4-12" ALL ROCK MATERIAL IS CONVERTED TO SOIL. THE MASS i %

MASSIVE S 15 om | (567) THICKLY BEDDED 30 — 100cm. | 12-40" RESIDUAL | STRUCTURE AND MATERIAL FABRIC ARE DESTROYED. THERE IS N . -

- V. THICKLY BEDDED > im. 40" SolL A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN Consulting Engineers / Scientists
SIGNIFICANTLY TRANSPORTED.
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TERMINOLOGY FOR SOIL DESCRIPTION TERMINOLOGY FOR ROCK DESCRIPTION
LEGEND DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS .
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY [ cuavstone consisTENeY [BLows /oot [VNCONFINED, COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ) ,
s T RS LS R LO0SE VMEDIUM HARD __|BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT T—% 035 70 050 00SE 2 = ?0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUTY SURFACES.
- : : = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
EZ sanpSTONE MED. STPFF 5 -8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC PROFILE (ROADWAY 05)
SAND S STIFF 9 — 16 1.0 10 1.5 DENSE 31 - 50 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 10 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD. PENETRATION HOHLY | ME7oR DSINTEGRATED T0 A SOLL.  FRESH OB BISCOLORED 21016 | 23 24
RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WEATHERED | AND/OR DISINTEGRATED 10 A SO cinEoH QR DISCOLORED MAY 2021 | AS SHOWN M.E.H. JM.A. 25 o 24
@ SILTSTONE SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < 0.3cm.  |<1/8" R RS ROGK FRAGMENTE. OR CORESTONES
GWL ¥ so0UND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6-INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<1") THICKLY LAMINATED _[0.3 — fem. /8172 - 500 Munir Drive. P.O. Box 386
E SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). - V. THINLY BEDDED 1 — 3cm. 1/2-1" COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . s i
24-HRS. BROKEN 3cm.—8em. | (1"-3") FINLY BEDDED I (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS’ STILL LARGELY INTACT. % % z 2 Elizabeth, PA 15037-0386
- /
(CL) — USCS CLASSIFICATION D D T e, SOIL AND ROCK STRATA INDICATED ON THESE CEOLOOIC CROSS SECTIONS BLOCKY 8cm.—15cm.| (3"-6") MEDIUM_BEDDED 10 —30cm. | 4-12" ALL ROCK MATERIAL IS CONVERTED TO SOIL. THE MASS %@ %g %%%% %@ Phone: (724) 379-6300
FRON TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE FHICKLY BEDDED 50— 160 740" RESIDUAL | SrR U R G eI R A DO e A eRE IS b
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. [T IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>6") con. 1 2= SOIL r Consulting Engineers / Scientists Fax: (724) 379-4242
BETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN. V. THICKLY BEDDED > im. >40 A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN A ) .
SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com
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LEGEND DESCRIPTIVE TERMS DEFINING CHARACTERISTICS OF HARDNESS OF ROCK CORES TERMS USED TO DESCRIBE WEATHERING OF DISCONTINUITIES MEADOWS LANDING RESIDENTIAL DEVELOPMENT
CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 7
VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
TERM DESCRIPTION SOUTH STRABANE TWP., WASHINGTON COUNTY, PA
CLAY [ cuavstone consisTENeY [BLows /oot [VNCONFINED, COMPRESSIVE DESIGNATION | BLOWS PER FOOT SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER ) ,
S > g Ry T0GSE MEDIUM_HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES FRESH OR |NO VISIBLE SIGN OF ROCK MATERIAL WEATHERING. PERHAPS
SILT E LIMESTONE <oFT T—% 035 70 050 00SE g = ?0 HARD BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT SHARP EDGES UNWEATHERED| SLIGHT DISCOLORATION ON MAJOR DISCONTINUTY SURFACES.
= - - = BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES DISCOLORATION INDICATES WEATHERING OF ROCK MATERIAL
EZ sanpSTONE MED. STPFF 5 -8 0.50 10 1.0 MEDIUM_DENSE 1 - 30 VERY HARD AND MAY SPALL LEAVING CONCHOIDAL FRACTURES SLIGHTLY | AND DISCONTINUITY SURFACES. ALL THE ROCK MATERIAL MAY GEOLOGIC PROFILE (ROADWAY 06)
SAND S STIFF 9 — 16 1.0 10 1.5 DENSE 31 - 50 WEATHERED |BE DISCOLORED BY WEATHERING AND MAY BE SOMEWHAT
V. STIFF. 17 — 32 15 70 2.0 VERY DENSE OVER 50 WEAKER EXTERNALLY THAN IN ITS FRESH CONDITION. — -
ROCK FRAGMENTS HARD > 32 > 2.0 SPACING OF DISCONTINUITIES THICKNESS OF BEDDING Revision No. Date Scale Drawn By Checked By | Project No. Sheet No.
STANDARD PENETRATION HioHLy | MORE THAN HALF OF THE ROCK MATERIAL IS DECOMPOSED
SILTSTONE RESISTANCE STANDARD PENETRATION RESISTANCE IS THE NUMBER OF BLOWS REQUIRED TO DRIVE A 2—INCH 0.D. SPLIT SPOON DESCRIPTIVE TERMS SPACING DESCRIPTIVE TERMS THICKNESS WEATHERED éggéo‘ﬂs %E\QSTEE&?AET‘%E;OA;; SAO‘DL\.SCgS%iTJO%RS l;\:}\c%%;g MAY 2021 AS SHOWN M.E.H. J.MA. 21016 24 of 24
SAMPLER INTO THE SOILS USING A 140—POUND HAMMER FALLING FREELY THROUGH 30 INCHES. THE SAMPLER IS - THINLY LAMINATED < O.3cm._[<1/8" R RS ROGK FRAGMENTE. OR CORESTONES
SWL ¥ so0UND WATER LEVEL DRIVEN 18 INCHES, AND THE COMBINED NUMBER OF BLOWS FOR THE LAST TWO 6—INCH INTERVALS IS DESIGNATED V. BROKEN < 3 cm. (<17 THICKLY LAMINATED |03 — tcm. 1/8-1/2" : 500 Munir Drive. P.O. Box 386
E SHALE AT 5.1 AS STANDARD PENETRATION RESISTANCE (SPT N-VALUES). - V. THINLY BEDDED 1 — 3cm. 1/2-1" COMPLETELY [ALL ROCK MATERIAL IS DECOMPOSED AND/OR DISINTEGRATED TO . s i
24-HRS. BROKEN 3cm.—8em. | (1"-3") FINLY BEDDED I (v WEATHERED |SOIL. THE ORIGINAL MASS STRUCTURE IS’ STILL LARGELY INTACT. % % z 2 Elizabeth, PA 15037-0386
: A
(CL) — USCS CLASSIFICATION D D T e, SOIL AND ROCK STRATA INDICATED ON THESE CEOLOOIC CROSS SECTIONS BLOCKY 8cm.—15cm.| (3"-6") MEDIUM_BEDDED 10 —30cm. | 4-12" ALL ROCK MATERIAL IS CONVERTED TO SOIL. THE MASS m %% %%@% %@ Phone: (724) 379-6300
FROM TEST DATA ARE GENERALIZED FROM AND INTERPOLATED BETWEEN THE TEST BORINGS. INFORMATION ON ACTUAL SUBSURFACE THICKLY BEDDED <0 = 100 17407 RESIDUAL | STRUGTORE AND MATERIAL FABRIG AR DESTRONED THERE IS V4
CONDITIONS EXISTS ONLY AT THE LOCATION OF THE TEST BORINGS. [T IS POSSIBLE THAT SUBSURFACE CONDITIONS MASSIVE > 15 cm. | (>6") om. 1 12- SOIL r Consulting Engineers / Scientists Fax: (724) 379-4242
GETWEEN THE TEST BORINGS MAY VARY FROM THOSE SHOWN V. THICKLY BEDDED S im. >40" A LARGE CHANGE IN VOLUME, BUT THE SOIL HAS NOT BEEN 9 £ng A . i
: SIGNIFICANTLY TRANSPORTED. E—Mail: gmi@geo—mechanics.com




APPENDIX D
Slope Stability Analyses
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