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Phone: (412) 922‐4001
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Director, Construction Management
Theta Construction Services
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Subject:

Geotechnical Engineering Services Report
Newbury Village – Northern Sites
South Fayette Township, Allegheny County, Pennsylvania

Dear Mr. Morgan:
Thank you for choosing Professional Service Industries, Inc. (PSI), an Intertek company, as your consultant
for the above referenced project.
Per your authorization, PSI has completed a geotechnical engineering services report for the above
referenced project. The results are discussed in the accompanying report.
Should there be any questions, please do not hesitate to contact our office at (412) 922‐4001. PSI would
be pleased to continue providing geotechnical services throughout the implementation of the project,
and we look forward to working with you and your organization on this and future projects.
For Professional Service Industries, Inc.

David B. Sabol, P.E.
Vice President
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1
1.1

PROJECT INFORMATION

PROJECT AUTHORIZATION

Authorization to proceed with services was provided through execution of PSI Proposal No. 0803‐
365155‐Rev 2 dated (Revised March 2, 2022) by Mr. J. P. Morgan representing Theta Construction
Services.
1.2

PROJECT DESCRIPTION

Based on the provided Rockit Architects drawing B‐2, dated February 21, 2022, we understand this
phase of the project will consist of construction of an apartment complex consisting of a 5‐story wing
and a 4‐story wing connected with a common area. Pavement for access and vehicular parking is
planned around the majority of the structures. The wings will have widths of about 70 +/‐ feet and
overall lengths of about 250 +/‐ feet. Building construction will include steel framing, masonry walls
(stem walls above footings), and concrete slabs‐on‐grade. Detailed structural loading information has
not been provided at this time. Therefore, this report has been prepared based on maximum structural
loads of 300 kips for columns, 4 kips per lineal foot for walls, and 125 psf for floors.
Finished floor elevations of EL 1002.0 feet and EL 985.3 feet are currently planned, respectively. Based
on topographic contour information contained on the provided drawings and Google Earth Pro, existing
surface grades in the planned buildings area are estimated to range from approximately EL 1010 to EL
998 feet for the 4‐story wing and EL 996 feet to EL 970 feet for the 5‐story wing, respectively. Therefore,
to attain the finished subgrade level, we estimate cut excavations of up to approximately 8 feet and
placement of up to approximately 4 feet of new fill within the 4‐story wing and approximately cut
excavations of up to approximately 11 feet and placement of up to approximately 15 feet of new fill in
the 5‐story wing will be needed, respectively. The deepest cuts are anticipated at the southwestern
ends of both the 4‐story and 5‐story wings and the tallest fills are anticipated at the northeastern side
of the 5‐story wing. Cut excavations and fill placements are anticipated for both structures. Site
retaining walls are planned. These walls are anticipated to retain new fill placed to accommodate the
northern portion of the 5‐story wing and to establish open spaces for occupant use and in the east
parking area east of the proposed structures. PSI anticipates the finished grades between structures
and these walls will be established within about 2 feet of the building’s finished floor level. Based on
the existing surface grades, we anticipate the walls will be up to approximately 15 to 17 feet in height
depending upon the finished pavement grades selected in this area. PSI has not been provided with
design specifics for these walls. However, we assume that modular block walls with geo‐grid reinforced
backfill systems will be implemented.
Estimated loads, foundation sizes and cut/fill amounts have a direct effect on the recommendations in
this report, including the recommended type of foundation, the allowable bearing pressure, and the
estimated settlement. Should any of the above information or assumptions made by PSI be
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inconsistent with the planned construction, we request that you contact us immediately to allow us to
make any necessary modifications to this report.
1.3

PURPOSE AND SCOPE OF WORK

The purpose of this geotechnical exploration and assessment was to evaluate the subsurface conditions
at the site and to develop geotechnical related site preparation, fill placement, foundation, slab‐on‐
grade, and pavement recommendations. PSI’s scope of services included a review of geologic maps of
the area and drilling 4 borings and performing 3 infiltration tests. The results of the field and laboratory
work formed a basis for this geotechnical report which contains our recommendations.
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2
2.1

SITE AND SUBSURFACE CONDITIONS

SITE LOCATION AND DESCRIPTION

The site of the planned development is located on undeveloped property northwest of the intersection
of Oakridge and Presto‐Sygan Roads in South Fayette Township, Allegheny County, Pennsylvania. The
general site location is shown on Figure 1 – Site Location Map included in the Appendix of this report
and shown below. The site is bordered by Oakridge Road to the south and by wooded property in the
remaining directions,
The site includes slightly open and moderately to densely wooded terrain. Surface topography is
generally sloping downhill to the north and northeast within much of the planned area for
development. Sloping terrain transitions to steep sloped descending generally to the north and west.
Slope inclinations are as steep as approximately 1.75 to 2H:1V primarily outside of building footprints.
Existing surface grades in the planned 4‐story and 5‐story buildings and pavement areas range from
about EL 1030 feet to EL 970 feet and for the east parking area from about EL 978 feet to EL 940 feet.
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2.2
2.2.1

SUBSURFACE CONDITIONS
BEDROCK GEOLOGY

A review of the information contained on the United States Department of Interior Geologic Survey
(USGS) web site indicates that the bedrock units at this site belong to the Monongahela Group. The
Monongahela Group is Pennsylvanian in age and includes cyclic sequences of limestone, shale, sandstone,
and coal. The base of the group is at the bottom of the Pittsburgh Coal seam.
The applicable portion of the “Landslides and Related Features” mapping for the Canonsburg Quadrangle
(J.S. Pomeroy, 1978) overlain on Google Earth Pro is included as Figure 2 in the Appendix of this report.
The mapping indicates the slope west of the property as “Landslide” terrain which descends to Sygan
Hollow. The upper portion of the landslide mapped area is estimated to be approximately 200 feet or
more west of the property.
2.2.2 MINING CONDITIONS
Available mining records reviewed for this site included USGS historical topographic maps, the
Pennsylvania Bureau of Topographic and Geologic Survey (PABTGS) “Coal Resources of Allegheny
County, Pennsylvania Part 1 Coal Crop Lines, Mined‐Out Areas, and Structure Contours” Publication,
dated 1985, the Pennsylvania Department of Environmental Protection/Penn State University Mine Maps
website, and the March 24, 2021 response to PSI’s written inquiry to the Pennsylvania Department of
Environmental Protection District Mining Operations office in Coal Center, Pennsylvania (Coal Status
Report).
The PADEP Coal Status Report (included in the Appendix of this report) indicates that site is located over
an abandoned mine (Essen Mine No. 2 operated by the Pittsburgh Coal Company prior to 1910) on the
Pittsburgh Coal seam and that mining in complete. The report lists the seam elevation as EL 810 feet,
which is about 175 and 190 feet below the planned finished floor elevation for the new buildings
respectively. The PABTGS 1985 mapping is consistent with the Coal Status Report mapping.
PADEP/PSU Mine Atlas website mapping (please see Figure 3 in the Appendix of this report) indicates
extensive room and pillar mining below the property and immediately adjacent properties.
Please be aware that mining maps can be difficult to interpret, inaccurate, incomplete, or missing.
Therefore, a more thorough assessment of the presence of mine voids beneath this site can be provided

www.intertek.com/building

PSI Project No. 08031540‐N
Newbury Village‐Northern Sites
April 6, 2022
Page 6

with various geophysical methods and deeper borings. PSI should be contacted if these additional services
are desired for this site.
Criteria for risk of damage due to structures as a result of mine subsidence is included in the Appendix
of this report. Based on the criteria and the elevation information, the risk is considered to be
“moderate” for cover thicknesses of 100 feet to 200 feet above the mines.
The owner may contact the Pennsylvania Department of Environmental Protection in California,
Pennsylvania (724) 769‐1100 to inquire about Pennsylvania’s mine subsidence insurance fund and to
obtain additional information regarding the mining conditions at this site. This program provides mine
insurance for both new and existing structures.
2.2.3

SUBSURFACE EXPLORATION

A total of 4 SPT test borings PSI‐16 through PSI‐19 and 3 SPT Infiltration Test borings were drilled on
March 17, 2022. The approximate boring locations are shown on Boring Location Plan included in the
Appendix of this report. The building and parking lot layout utilized for the boring plan was provided to
PSI s. The Pennsylvania One Call System was notified for public utility clearance, prior to drilling.
Existing surface elevations discussed in this report and indicated on the boring logs are based on
information provided on the February 21, 2022 Rockit Architects drawing B‐2 and Google Earth Pro.
PSI recommends a detailed survey of topographic elevations be performed by a Pennsylvania registered
surveyor prior to final design.
The borings were advanced by a track‐mounted drill rig with hollow‐stem augers to depths ranging
from approximately 8 to 15.4 feet below existing surface grades. For each SPT boring, Standard
Penetration Tests (SPT) were performed and 18‐inch split spoon samples were obtained at 3‐foot
intervals in general conformance with ASTM standards.
PSI visually classified the soil and weathered rock encountered in the test borings. The results of the
visual classifications, the SPT blow counts, and water level observations are presented in the boring
logs in the Appendix of this report. The results of the drilling are summarized as follows.
SURFICIAL MATERIALS: Approximately 6 inches of surficial Topsoil was encountered at the borings.
Please note that surficial material type and thickness variations should be anticipated between widely‐
spaced borings. The contractor should determine the depth of topsoil to quantify topsoil depths for
removal purposes.
RESIDUUM: The surficial Topsoil at the Borings was underlain by Residual soils to depths of
approximately 5 to 10 feet below existing grades. The Residuum consisted of SAND‐CLAY Mixtures (SC),
SAND‐SILT Mixtures (SM,) medium to fine SAND (SP), coarse to fine SAND (SP), LEAN CLAY (CL), and FAT
CLAY (CH). High‐plasticity CH soils were encountered at Boring PSI‐17 from depths of approximately 5
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to 12 feet below existing grades. The SPT N‐values in the fine‐grained clayey soils ranged from
approximately 4 to 25 BPF, indicating soft to very stiff consistencies. The SPT N‐values in the coarse‐
grained sands and sand mixtures ranged from approximately 4 to 15 BPF, indicating very loose to
medium dense relative densities.
The laboratory tested samples of Residual soils exhibited moisture contents of approximately 15 to 29
percent. Tested samples exhibited fines contents of approximately 26 to 78 percent. Tested samples
exhibited Liquid Limits ranging from 42 to 65 and Plasticity Indices ranging from 17 to 35.
WEATHERED ROCK: Below the residual soils at the borings, Weathered Rock was encountered to the
scheduled termination depths. The Weathered Rock consisted of shale. Augering of these materials
was possible and the limited‐size split‐spoon samples were classified as Clayey Gravel (GC) and Poorly
Graded Gravel (GP). The SPT N‐values within the weathered rock ranged from 9 BPF to 50 blows for 1
to 2 inches of sampler penetration, indicating loose to very dense relative density conditions (majority
of values in excess of 50 BPF). Tested samples exhibited moisture contents ranging from approximately
2 to 47 percent with most values below about 10 percent.
The preceding subsurface descriptions are generalized to highlight the major soil strata encountered
during the exploration. The boring logs included in the Appendix should be reviewed for specific
information at individual boring locations. The strata shown on the logs represent the conditions only
at the actual boring locations. Variations may occur and should be expected between boring locations.
The strata represent the approximate boundaries between subsurface materials, where the actual
transition may be gradual.
2.3

INFILTRATION TEST RESULTS

Infiltration testing was performed at 3 locations identified as INF‐1, INF‐2 and INF‐3 on Boring Location
Plan in the Appendix of this report. Infiltration Testing was performed in cased bore holes installed
with the drilling rig.
Based on our review of the online soil survey mapping by USDA/NRCS
(https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm), the proposed stormwater basin is
predominantly underlain by the “Culleoka Channery Silt Loam” CuD and/or “Dormont Silt Loam” DoC.
The parent materials are indicated to be silty lacustrine deposits.
The Culleoka Channery Silt Loam typically have potential restrictive features at depth greater than 24
to 40 inches which is typically bedrock. The Dormont Silt Loam typically have potential restrictive
features at depths typically greater than 80 inches. Typical USCS soil types for the map unit include Lean
CLAY (CL), fat CLAY (CH) and SILT (ML).
PSI representatives performed a total of 3 infiltration tests utilizing cased bore‐holes instaledto depths of
12, 9 and 5 feet below respective ground surfaces. The results of the infiltration tests are asfollows:
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Table 1‐ Infiltration Test Results

Infiltration
Test ID
INF‐1
INF‐2
INF‐3

Interpolated
Ground Elevation
(ft)
1012
979
966

Depth of Test
Below Surface
(ft)
12
9
5

Infiltration Rate*
0 in/hr.
0 in/hr.
0 in/hr.

*The PA SW BMP Manual indicates “It is desired that soils underlying infiltration devices
should have infiltration rates between 0.1 and 10 inches per hour”. Measuring an infiltration
rate below 0.1 inches per hour is generally not accurate utilizing this test method.

Please be aware that infiltration tests are performed over a very limited area, at specific depths over
very short time periods and may not be representative of how the basin will perform as a whole given
that the basin is infiltrating larger quantities of water over longer times and over larger areas at sites
where the subsurface conditions can be highly variable laterally, vertically and locally.
Based on the limited field infiltration results, the site does NOT appear to be favorable for infiltrating
stormwater at the selected depths for testing. However, for any basin design or sizing purposes, the
Pennsylvania Stormwater BMP Manual does recommend incorporating a “safety factor” to the test
infiltration rate results with a minimum safety factor of two (2) for any type of test, but with factors
ranging up to 10 being common per the BMP Manual.
Within the depths explored at boring locations, PSI did encounter obvious limiting layers to infiltration
such as weathered bedrock at and/or near the infiltration test depths.
2.4

GROUNDWATER CONDITIONS

At the time of our borings (March 2022), infiltrating groundwater was not encountered in any of our
borings during drilling and sampling activities. Upon completion, the boreholes were observed to be
dry upon completion. For safety reasons, the boreholes were backfilled upon completion and
therefore, long term ground water measurements were not made. Longer times may have been
required to stabilize groundwater levels within the boreholes. A summary is noted follows:
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Table 2: Groundwater Levels (As Measured Beneath the Existing Site Grade)
Groundwater Levels
Boring Number

During Drilling

At Completion of

Activities

Drilling Activities

(feet)

(feet)

None
None
None
None
None
None
None

None
None
None
None
None
None
None

B‐1
B‐2
B‐3
B‐4
INF‐1
INF‐2
INF‐3

It should be noted that discontinuous zones of perched water may exist within the overburden
materials and the builder should anticipate surface and subsurface seepage into any subsurface
excavations during high moisture periods of the year. Variations in groundwater levels should be
expected seasonally, annually, and from location to location.
2.5 LABORATORY TESTING
PSI performed laboratory testing on selected soil samples in general accordance with ASTM standards.
The laboratory testing included natural moisture content determination, Liquid and Plastic Limits,
percent finer than a No. 200 Sieve, total forms of sulfur and % pyrite tests. The laboratory test results
are included in the Appendix and shown on the boring logs opposite of the sample tested and
summarized in the following Table 3A and 3B as follows.
Table 3A – Laboratory Classification Test Results
Boring Sample

1
2

No.

No.

PSI‐17
PSI‐18
PSI‐19

S‐3
S‐2
S‐2

Sample
Depth
(feet)
6 ‐ 7½
3 ‐ 4½
3 ‐ 4½

Atterberg Limits

Apparent Soil Stratum

USCS
Classification1

Moisture
Content
(%)

Fines
Content
(%)

Liquid
Limit

Plasticity
Index

RESIDUUM
RESIDUUM
RESIDUUM

CH
CL
ML

29
25
29

74.6
60.3
78.4

65
42
59

35
17
30

For USCS Soil Classification definitions, refer to the General Notes in the APPENDIX
NP = NON‐PLASTIC

Total Forms of Sulfur tests were performed on samples of samples of the uppermost existing weathered
rock. Testing was performed in general accordance with ASTM standards. Test results are summarized
in Table 1B as follows.
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Table 3B – Total Forms of Sulfur Test Results
Boring No.

Sample No.

B‐19
B‐19

S‐5
S‐6

Sample
Depth (feet)
12 ‐ 12½
15 – 15¾

Rock Description
WEATHERED SHALE
WEATHERED SHALE

Pyritic Sulfur Content
(% by weight)
0.00
0.00

The general industry standard for materials having potentially expansive characteristics are those
containing pyritic sulfur of 0.10 percent or more (by weight). Based on the test results, PSI concludes
that the tested weathered rock is not potentially expansive.
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3
3.1

OBSERVATIONS AND EVALUATIONS

GENERAL

Based on our borings, the proposed new construction, finished floor elevation, and existing ground
elevations, the site of the planned building structure appears to be adaptable for conventional footing
foundations and grade‐supported floor slabs.
For conventional footing foundations, consideration must be given to design for frost protection
(minimum 42 inches below adjacent exterior finished grades), potential differential settlement of footings
bearing on dissimilar materials (i.e. overburden soils and weathered rock), and the need for new fill of
variable thicknesses, self‐weight settlement of new fill, and consolidation settlement of existing
overburden soils from loads imposed by the new fill. Accordingly, we recommend excavations for all
perimeter and interior footings be designed to bear on weathered rock or lean concrete backfill extending
to weathered rock.
At the 5‐story structure wing, we anticipate that weathered rock will be at and/or within about 5 feet of
the design bearing levels. At the 4‐story structure wing, weathered rock is anticipated to be within to as
much as 24 feet from the design bearing levels based upon proposed FFE and expected fill heights. As
previously noted, where new fill thicknesses are greatest, over‐excavation depths at footing locations
may be as much as approximately 24 feet below the finished subgrade level to reach the weathered rock.
While deep over‐excavations can be performed using large track‐hoe equipment, temporary layback of
excavations may be needed to minimize sidewall caving and facilitate placement of lean concrete. An
alternative approach would be to support this part of the structure on deep foundation elements.
Additional recommendations for site preparation, placement and compaction of fill and backfill,
foundations, floor slabs, and pavements are presented in the following sections.
3.2

SITE PREPARATION AND EARTHWORK RECOMMENDATIONS

3.2.1 GENERAL RECOMMENDATIONS
Site preparation activities should include removal of all existing surface vegetation, topsoil, and trees
including root systems and root balls. Topsoil may be stockpiled for future re‐use in non‐structural
(landscape) areas but under no circumstances should it be re‐used as structural fill. Excavations
resulting from clearing/grubbing be backfilled as needed in accordance with the recommendations of
Section 3.3 of this report.
Following clearing and grubbing, at the finished subgrade elevations in planned cut areas, prior to
placement of backfill, and prior to placement of new fill to raise site grades, the exposed subgrades
should be visually observed by a representative of PSI. Visual observation should be performed by
proof rolling using a tandem‐axle truck with a minimum gross vehicle weight of at least 20 tons. Loose,
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soft, wet, deleterious, and/or unstable soils identified during the proof rolling should be further over
excavated or stabilized in‐place as determined by the PSI representative. All exposed soil subgrades
should be proof rolled prior to placement of aggregate base course materials for the building slab and
new pavements.
Depending upon the time of year construction takes place and the seasonal moisture contents of the
existing soils, some deflection may be observed during proof rolling. Furthermore, the site soil types
may degrade quickly in the presence of moisture and construction traffic and the owner/builder should
prepare contingency budgets for potential undercut and replacement should this occur. Depending on
weather conditions and precipitation at the time of construction, the use of additional stabilization
techniques such as choking the subgrade with coarse aggregate most probably may be required in the
upper 12 to 18 inches of the exposed subgrade. Field conditions will dictate the extent of any undercuts.
New fill required to achieve the proposed site grades should comply with this report. The placement
of a geotextile and/or coarse graded aggregate may be required to stabilize the undercut subgrade and
to facilitate backfilling. It is also recommended that PSI be retained to perform field density testing
during new fill placement.
In general, subgrade areas should be properly drained and free of ponded water surfaces at all times.
This may be achieved by either sloping the site topography adjacent to the construction to direct the
water away from the excavation or trenching and berming to collect the excess run‐off. Final
excavations to desired subgrades should be accomplished immediately prior to the placement of
concrete. The contractor should not place concrete on disturbed subgrades. If the subgrade soils are wet,
machine or foot traffic should be reduced or eliminated to lessen disturbance of the subgrade. If the site
clearing is performed separate from the proposed building construction, restoration of the site to
provide for positive drainage is recommended.
3.2.2 DISCUSSION OF ROCK EXCAVATION
Based on our field exploration, some of the weathered rock may be excavatable using conventional
excavation equipment such as scrapers, front‐end loaders, bulldozers, etc. However, the in‐place
overburden soils at some areas are of limited thickness and high SPT resistance materials may be
encountered. Therefore, materials having SPT resistances greater than 50 blows per foot may require
pre‐loosening with heavy equipment to achieve excavation. Ripping should generally be performed
using a Caterpillar D‐8T or equivalent large bulldozer equipped with a single‐tooth ripper blade.
However, the rippability of the underlying bedrock is anticipated to be limited and impact hammers or
possibly limited blasting may be necessary at this site depending upon final site grading and required
trench excavation depths.
For the purposes of this report, we recommend that subsurface materials causing auger refusal or
having SPT N‐values in excess of 50 blows per 3 inches of penetration be considered unrippable rock.
Disagreements often arise relative to excavatability of materials in the transition zone between soil and
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rock. Therefore, we recommend that the project specification stipulate that excavation materials are
considered “unclassified” and provide contractors the information from the geotechnical borings to aid
their estimates.
If excavation materials will be classified, we suggest the contract documents include unit rock
excavation prices. To reduce potential ambiguities, we suggest the contract documents define general
rock excavation as:
Material that cannot be dislodged and excavated with a single‐tooth ripper drawn by a crawler tractor
having a draw bar pull rated at not less than 56,000 pounds (Caterpillar D8T or equivalent) and
occupying an original volume of at least one cubic yard. Additionally, trench rock excavation should be
defined as material that cannot be excavated with a backhoe having a bucket curling force rated at not
less than 45,000 pounds (Caterpillar 330D L or equivalent) and occupying an original volume of at least
½ cubic yard. If the Contractor elects to use equipment with power ratings that exceed the minimum
power ratings described in this section, then rock should be defined based on the actual equipment
used.
3.2.3 FILL SLOPE CONSTRUCTION RECOMMENDATIONS
Where new fill is required on existing sloping terrain, including areas where new geo‐grid reinforced
site walls are planned, continuous horizontal benching of existing slope materials must be performed.
Bench heights should not exceed 4 feet in height and benches should be of sufficient width to
accommodate construction equipment such as a bulldozer, track‐hoe or roller. Exposed bench materials
should be stable and non‐yielding under a minimum 10‐ton smooth drum roller and any yielding
material should be overexcavated and replaced with approved on‐site soils or weathered rock. The
initial lift of new fill should be blended with exposed bench materials using sheepsfoot equipment and
each lift should be placed and compacted in accordance with the recommendations presented in
Section 3.3.1 above. All seeps or springs encountered during benching should be addressed with
permanent drains consisting of minimum 4‐inch diameter perforated pipe wrapped with non‐woven
geotextile fabric and encased in clean, AASHTO M43 No. 57 aggregate. We recommend slopes be
slightly overbuilt to achieve suitable edge compaction and then back‐cut to attain the design finished
grades. Slope should be seeded as soon as possible following final grading to establish vegetation.
3.2.5 FILL AREA SETTLEMENT & MONITORING
The maximum thickness of new fill to attain the design finished grade is anticipated to be needed. Self‐
weight settlement of new fill and consolidation settlement of existing materials of up to about 2 inches
is anticipated and will be variable due to the variations in existing grades and existing soil thicknesses.
We recommend that a settlement monitoring system be installed following placement of new fill at the
northern end of the future northeast wing and at a minimum of four location along the northern wall
of the north wing where the maximum new fill thicknesses are anticipated. We also recommend a
minimum of 30 days be included in the construction schedule for monitoring.
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A typical settlement monitoring system detail is presented in Figure 4 in the Appendix of this report. A
control point should be established on the exposed portion of the rebar and the elevation obtained by
surveying methods on a weekly basis. Elevation information should be provided to PSI for review to
determine the settlement magnitude and rate.
3.2.6

CUT SLOPE CONSTRUCTION CONSIDERATIONS

Where planned, construction sequencing should be developed for cut slope construction from the top
to bottom of the existing slope. The final slope design should include provisions for diverting drainage
and surface water runoff from above from being discharged onto the new slope. Cut slopes should be
constructed to allow for positive drainage away from the building. Consideration should also be given
to installing a toe drain to reduce the potential for collection of surface and groundwater flows from
the upper elevations. The drain should consist of a 4‐inch diameter perforated pipe, encased in a 2‐
foot wide layer of granular, free‐draining material (such as No. 57 aggregate) surrounded by a properly
graded filter medium and a non‐woven geotextile fabric to prevent clogging by the infiltration of fine‐
grained soils. The drainage system should be sloped to achieve gravity drainage and should be
connected to a local collection system or outfall to direct water away from the critical slopes and away
from building.
3.3

FILL AND BACKFILL MATERIAL AND PLACEMENT

Materials to be used as fill and backfill should be tested for compliance with the specifications below
for fill and backfill. If the materials do not meet the specifications, then they may be placed in non‐
bearing, landscaped areas or removed off‐site.
Some of the in‐place soils will be sensitive to moisture content variations. This general sensitivity to
water will influence construction, since subgrade support capacities may deteriorate when this soil type
becomes wet and/or disturbed by construction activities. It is not unusual for wet or cool season
grading operations to be hindered by the continual need to dry back the on‐site natural soils during
placement. If fill placement must proceed during other than the summer months, the use of imported
granular fill with less than 10 percent passing the No. 200 sieve may be necessary.
Materials for use as new fill and backfill should be free of organic matter and construction debris, and
should not be excessively wet or excessively plastic, and should have rock fragments no larger than 3
inches in maximum dimension. Satisfactory material should include clean soil with USCS classifications
of GW, GP, GM, GC, SW, SP, SM, SC, along with potentially some CL or ML. The fill/backfill material
should have a maximum Liquid Limit of 45 and a Plasticity Index of 20 or less.
Some of the existing soils exhibited Liquid Limits slightly above 45 and Plasticity Indices slightly above
20. Fine‐grained, FAT CLAY soils were encountered at Boring PSI‐17 (LL of 66, PI of 30). Fine‐grained,
SILT soils were encountered at Boring PSI‐19 (LL of 59, PI of 29). The plasticity characteristics may be
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reduced through modification with lime and/or cement. Lime and/or cement may also be considered
for moisture content reduction to achieve proper compaction. Unless chemically modified, we do not
recommend these soils be used as fill/backfill in the new building areas or within 50 feet of new site
retaining walls or new slope faces. High‐plasticity clays and silts should only be used for fill and
landscape areas beyond distances of 50 feet from site walls and new slope faces.
Highly elastic, plastic, or organic soils (CH, MH, OH, OL, PT) should not be used as fill or backfill in new
pavement areas. Fill and backfill should be placed in accordance with the following recommendations:

3.4

1.

Fill and backfill materials should be placed in layers of not more than 8 inches in loose
thickness with soils that have rock fragments that are no larger than 3 inches in their
maximum size.

2.

Moisture contents should be within +2 percentage points of optimum moisture content
determined in accordance with the Modified Proctor test (ASTM D‐1557). The need for
aeration of existing overburden soils should be anticipated prior to their use as new fill or
backfill.

3.

Each layer of fill and backfill materials should be compacted to at least 95 percent of the
Modified Proctor’s maximum dry density (ASTM D‐1557).

4.

A representative of the PSI Geotechnical Engineer should monitor the fill placement and
compaction operations on a full‐time basis and should perform a sufficient number of
density tests to verify that proper degrees of compaction are achieved.
FOUNDATION RECOMMENDATIONS

3.4.1 SHALLOW FOUNDATIONS
Exterior/perimeter foundations should be designed for a minimum embedment of 42 inches below final
exterior grades to provide adequate cover for frost protection. Interior foundations constructed in
continuously heated areas may be designed to bear at minimum depths required for floor slab
clearance.
For footings bearing on approved weathered rock or lean concrete backfill following over excavation to
reach the weathered rock, they may be proportioned based on a maximum allowable net bearing
pressure of 6,000 PSF. Lean concrete backfill should have a minimum 28‐day compressive strength of
1,500 psi.
PSI recommends that wall footings have a minimum width of 18 inches and that column footings have
a minimum width of 24 inches, regardless of the actual bearing pressure. Wall footings should be
provided with continuous longitudinal steel reinforcement as determined by the structural engineer,
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for greater bending strength so they can span across small areas of loose or soft soils that may go
undetected during construction.
All footing over excavations and replacements as described above should be observed and approved
by PSI. We recommend that the exposed bases of finished bearing surfaces be cleaned of loose
materials prior to placement of reinforcing steel. Prior to the placement of concrete, where reinforcing
steel is placed in the foundations, an inspection must be conducted to observe that specified chairs or
supports are provided so that the reinforcing steel is properly positioned, as specified by structural
drawings.
The settlement of shallow foundations supported on engineered fill or suitable natural soils are
anticipated to be measurable, but tolerable for the type of construction proposed. PSI estimates that
foundations designed and constructed in accordance with the above recommendations will experience
estimated total settlements generally less than 1‐inch with differential settlement generally less than a
3/4‐inch. Total and differential settlements of these magnitudes are usually considered tolerable for
the anticipated construction. However, the structural engineer should confirm the tolerance of the
proposed structure to the predicted total and differential settlements. While settlement of this
magnitude is generally considered tolerable for the proposed construction, the design of building walls
must include provisions for additional reinforcing steel and liberally spaced vertical control joints to
limit the effects of cosmetic cracking.
3.4.2 UPLIFT AND SHEAR RESISTANCE OF SHALLOW FOUNDATIONS
Shallow foundations may be used to resist both uplift and lateral forces. For the case of uplift forces,
the resistance should be calculated including the weight of the foundation and the weight of the
overburden soil above the foundation. The overburden soil above the foundation must be well‐
compacted structural fill. The unit weight of the foundation and soil overburden must account for the
location of the design water table. We recommend using total unit weights of 110 and 150 pcf for the
subgrade soils and concrete materials in this calculation.
For transient uplift loads, such as wind loads, the uplift resistance should be computed similarly to the
case of the sustained loading, except that the prism of soil above the foundation used to compute the
resistance is formed by the projection of lines from the top perimeter of the foundation upwards at an
angle of 20 to 30 degrees from the vertical depending on the type of soil.
For fine‐grained soil backfill above the footing, the upward projection of the sides of the soil prism
should be at a 30‐degree angle, outward from the vertical. For coarse‐grained soil backfill above the
footing the upward projection of the sides of the soil prism should be at a 20‐degree angle, outward
from the vertical. The safety factor for uplift resistance for the transient loading condition is the ratio
of the sum of the foundation and overburden weights divided by the uplift force and should be at least
1.5.
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Passive earth pressures of foundation materials adjacent to the footing, as well as soil friction along the
footing base, may be used to resist sliding. The passive earth pressure can be calculated using an
estimated allowable passive earth pressure coefficient of 1.71 for limited deflection. We recommend
and allowable friction coefficient between the concrete footing and weathered rock and lean concrete
backfill of 0.47.
3.4.3 DEEP FOUNDATIONS
As an alternative to performing deep overexcavations and placing lean concrete backfill for footing
foundation systems as discussed above, deep foundations may be considered. In this geographic area,
drilled pier, continuous flight augered (CFA) piles, and micropiles are deep foundation systems
commonly implemented. Recommendation for each of these systems are presented in the following
sections. Helical piles could also be considered; however, installation of these elements may be
extremely difficult where the new fill consists of primarily of rock, placed following transport from the
deeper cut areas at the central and western portion of the site and then reduced in size. Additionally,
advancement through rock fill may result in damage to helices, reducing their load‐carrying capacities.
3.4.3.1 DRILLED PIERS
Drilled piers may be proportioned based on a maximum net allowable bearing pressures of 6,000 PSF
bearing in the uppermost weathered rock. Allowable side friction capacities of 300 PSF and 1,000 PSF
may be used for those portions of the pier within the overburden soils (new fill and existing overburden
soils) and the weathered rock, respectively. Temporary steel casing should be provided to support the
walls of the pier during inspection, clean out, and concrete operations. As a minimum, a partial
reinforcement cage is typically installed in the drilled piers prior to concreting. Steel casing will also
help to control groundwater inflows should the base of the drilled pier extend below the water table.
The construction of drilled shafts should be specified in keeping with ACI 336.1‐01, “Specification for
the Construction of Drilled Piers”. In addition, drilled pier foundations should be constructed following
the guidelines in ACI 336.3 Chapter 4.
Concrete should be placed as soon as possible following the completion of drilling, clean‐out, and
inspection operations to preclude any significant loosening or softening of materials exposed at the
pier base. Alternatively, the concrete may need to be placed by the tremie method. During the
simultaneous placement of concrete and removal of the casing, a sufficient head of concrete should be
maintained above the bottom of the casing to offset the hydrostatic head of any groundwater outside
the casing and to minimize any intrusion of soil and groundwater into the pier concrete. The Contractor
should be required to submit his drilling and concreting procedures to the PSI Geotechnical Engineer
for review prior to the start of drilled pier construction.
A relatively high‐slump concrete mixture should be used for the drilled pier construction. For a dry hole
condition, it is recommended that the slump range between 6 inches and 8 inches. For a slurry hole
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condition, it is recommended that the slump range between 7 and 9 inches. The water/cement ratio
for the concrete mix design will need to adjust accordingly for the mix to meet concrete strength
requirements.
The base of each drilled pier should be clean and free of loose or soft materials prior to the placement
of concrete. A representative of PSI should be present during excavation for drilled piers to verify that
the excavated base extends into and bears on competent bearing materials and that the pier
construction procedures meet specification requirements.
It is recommended that contract documents include unit prices for soil, obstruction, and rock
excavation to account for variable conditions in existing fill layers as well as in underlying rock strata.
For pay purposes, rock excavation should be defined as natural material which is penetrated with a
rock auger at a hole advancement rate of less than 2 inches in 5 minutes of continuous drilling at full
crowd. Construction schedules should also be prepared to account for the delays and slow progress
during drilled caisson installation. These conditions will probably be one of the key economic factors
when comparing the use of drilled pier foundations versus other deep foundation systems. It should
be noted that cost overruns from drilled pier contractor’s base price should be expected due to extra
rock excavation due to the potential for boulders in the fill and varying degrees of weathering and
fracturing of the bedrock.
3.4.3.2 CONTINUOUS‐FLIGHT AUGER (CFA) PILES
Continuous Flight Auger (CFA) pile foundations (also commonly called auger‐cast piles) are deep
foundation elements that are constructed by advancing continuous‐flight, hollow‐stemmed augers into
the subgrade and injecting grout (or in some instances concrete) as the augers are removed. There are
a wide range of choices for auger‐cast pile installation. The piles can generally be divided into
displacement and non‐displacement piles, with the drilled displacement piles being further subdivided
into full displacement and partial displacement piles. The non‐displacement piles are subdivided into
continuous flight auger (CFA) piles and auger pressure grouted piles (APG).
CFA piles are expected to penetrate to sufficient depths, provided the installation equipment can
provide sufficient crowd. Since the subsurface profile includes dense strata above the design tip
elevations for the piles, we strongly recommend the use of high torque drilling equipment with
mechanical crowd for installation of the CFA piles. Rigs that rely on the weight of the gearbox and
augers for the downward thrust during pile installation are not expected to be successful in completing
the piles for this project.
If selected, CFA piles may be designed based on a maximum allowable end‐bearing capacity of 7,000
PSF and maximum allowable side friction values of 300 PSF for overburden soils (new fill and existing
soils) beginning 5 feet below the top‐of‐pier levels, and 1,000 PSF in the Weathered Rock. We
recommend piles extend at least 2 feet into the weathered rock strata. Careful consideration should
be given to selection of this system with respect to the composition of new fill materials. Difficult
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drilling through new fill consisting primarily of rock may result in auger kick‐off, and pre‐drilling may
need to performed.
We recommend a minimum spacing between adjacent piles of 3 pile diameters, center‐to‐center to
avoid a reduction in compression capacity due to group effects. CFA piles will require special attention
during construction to assure that recently placed pile grout is not damaged by adjacent pile
installation. A minimum edge‐to‐edge spacing of a least 6 pile diameters should be maintained
between piles installed on the same day.
Grout should be placed with a positive displacement pump with a minimum displacement pressure of
350 psi. During the forming of the pile, the minimum required pump strokes per linear foot of pile, as
determined by pump calibration test, and the theoretical grout volume per foot of pile shall be
achieved. Pressure of the grout during pumping is to be maintained between 75 and 150 psi, and the
pump should have an easily visible pressure gauge. If the pressure falls below 75 psi, the auger should
be advanced to a point 3 feet lower than the elevation at which the pressure loss occurred. The auger
hoisting equipment shall be capable of withdrawing the auger smoothly and at a constant rate. If the
auger jumps upward during withdrawal, if the process is interrupted, or if there is decreased grouting
pressure, the auger should be reinserted at least 3 feet below the point in question; and the pumping
process continued.
CFA pile rigs should be equipped with automated monitoring equipment to electronically measure and
record the incremental grout placement, which is the single most important parameter in installation
control. The leads should be marked for measurement of auger penetration, at a minimum of 2‐foot
intervals, in such a manner that the elevation of the auger tip can easily be determined from
observations made at the ground level.
Auger flights should be continuous and have a nominal outside diameter equal to the pile’s design
diameter. A plug should be provided at the point of discharge for protection of the hollow shaft during
augering. Excessively worn augers should not be used. The bit should be a bottom discharge type or
should discharge at a point below the auger cutting teeth. Cutting teeth should periodically be replaced
as they wear.
We recommend that detailed field records be maintained by a qualified representative of PSI to verify
pile type, location, length, diameter, tip and head elevations, the quantity of grout actually pumped
into each pile at 5‐foot intervals, and any pertinent remarks. Grout volumes should be monitored both
by recording actual pump displacement and by observing the time rate of auger withdrawal. The
volume of grout used to complete each pile should exceed the theoretical volume by at least 15 percent
and that same requirement should be met for each 5‐foot interval along the pile. Where the grout
volume requirement is not met, and the condition is not remedied during pile installation, pile integrity
testing (PIT) should be performed to check the continuity and cross section of the pile. Compressive
strength of the grout should be confirmed by casting, curing, and testing grout cubes on a regular basis.
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The quality of augered cast‐in‐place piles, more than any driven pile, is subject to the installation
conditions and the proficiency of the contractor personnel installing the piles. Monitoring and
documentation of the pile installation is essential to delivering a successful project. The key to this is
coordinating the auger withdrawal rate and the grout pumping rate to avoid defects in the pile. We
request that we be allowed to review the contractor’s proposed equipment and installation procedure
prior to mobilization and construction.
PSI should be retained to review the final design submittals and specifications to assess that the
foundation recommendations are properly integrated and implemented, and to monitor the
installation of deep foundations during construction. The installation of the selected deep foundation
system should be accomplished by a contractor specializing in this type of work.
We recommend that a test pile program be implemented for the purpose of assisting in the
development of final tip elevations and to confirm that the contractor’s equipment and installation
methods are acceptable.
Generally, separate test piles will be required for each pile diameter used. The location of the static
load tests should be selected by PSI’s Geotechnical Engineer of Record in conjunction with the
contractor. The test piles should be installed using the same equipment, and operator as the
production piles. The specific number of test piles for each structure or phase of the project should be
determined by PSI’s Geotechnical Engineer of Record in conjunction with the structural engineer for
the project. The pile test should be performed no sooner than 7 days following pile installation, but
the structural capacity of the pile must be verified by testing of grout samples prepared during pile
installation.
To obtain the information from the load tests to allow optimizing of the design and potentially
shortening piles based on the load test results, each test pile should be instrumented with at least three
strain gauges. One strain gauge should be positioned near the toe (tip) of the pile and two others
positioned at key elevations based on the site stratigraphy as interpreted by the geotechnical engineer.
This procedure is now used routinely on projects where there are a large number of piles and the
potential for pile length reduction can have a significant economic impact.
The static compression load tests should be conducted in accordance with the Quick Test provisions of
ASTM D1143, with an added load cycle following the basic test. The added load cycle should extend to
the limits of the load frame, jack, or to the pile capacity, whichever is lower. The Quick test procedure
is detailed as a load test to failure in ASTM, however, the maximum load cannot exceed the safe load
for the pile and test. A test should not be considered valid if it does not reach a load of twice the design
load. Final installation recommendations will be formulated by the engineer following conclusion of
the load test.
3.4.3.1 MICROPILES
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For micropiles, a minimum bond zone of 10 feet below the pipe tip level is recommended. An allowable
grout‐to‐rock bond strength of 100 psi may be used in the Weathered Rock. For micropile elements,
galvanized, Schedule 40 steel pipe having a minimum diameter of 3 inches is recommended. Grout or
fine‐aggregate concrete fill should have a minimum 28‐day compressive strength of 4000 psi. Diameter
selection, spacing, and final embedment depths of the vertical elements must be determined by the
system designer.
3.5

SEISMIC DESIGN

The project sites are located within a municipality that employs the 2015 edition of the International
Building Code. As part of this code, the design of structures must consider dynamic forces resulting
from seismic events. These forces are dependent upon the magnitude of the earthquake event as well
as the properties of the soils that underlie the site. As part of the procedure to evaluate seismic forces,
the code requires the evaluation of the Seismic Site Class, which categorizes the site based upon the
characteristics of the subsurface profile within the upper 100 feet of the ground surface. To define the
Site Class for this project, we have interpreted the results of soil test borings drilled within the project
site and estimated appropriate soil properties below the base of the borings to a depth of 100 feet as
permitted by the code. The estimated soil properties were based upon our experience with subsurface
conditions in the general site area.
Based upon our evaluation, the subsurface conditions are consistent with the characteristics of a Site
Class “C” as defined in Table 1613.5.2 of the IBC. The associated USGS‐NEHRP probabilistic ground
acceleration values and site coefficients for the general site area were obtained from the OSHPD
geohazards web page: http://seismicmaps.org/
The seismic values and coefficients are presented in Tables 4 as follows:
Table 4 – Ground Motion Values*

Period
(sec)

Mapped MCE Spectral
Response Acceleration**
(g)

Site
Coefficients

Adjusted MCE
Spectral Response
Acceleration (g)

Design Spectral
Response
Acceleration (g)

0.2

Ss

0.109

Fa

1.2

SMs

0.131

SDs

0.087

1.0

S1

0.053

Fv

1.7

SM1

0.090

SD1

0.060

*2% Probability of Exceedance in 50 years for Latitude 40.359809°N and Longitude ‐80.131448°W
**At B‐C interface (i.e. top of bedrock).
MCE = Maximum Considered Earthquake; g = acceleration due to gravity
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3.6

FLOOR SLAB RECOMMENDATIONS

Provided the recommendations previously presented is this report are implemented and client is willing
to accept potential risks of differential settlements for slabs on existing FILL (or newly placed fill over
existing fill), the concrete slabs for the structures may be ground‐supported (slab‐on‐grade). For the
subgrade prepared as recommended in this report, a Modulus of Subgrade Reaction, k value, of 110
pounds per cubic inch (pci) may be used on approved subgrade materials in the grade slab design, based
on a presumed value for a 1‐foot by 1‐foot plate load test.
To provide a more consistent subgrade reaction immediately beneath any concrete slab‐on‐grade, we
recommend that floor slabs be underlain by a minimum of 4 inches of free‐draining (a maximum
particle size of ¾ inch with less than 5 percent material passing the No. 200 sieve), well‐graded gravel
or crushed rock base course. Base course material should be moisture conditioned to within +/‐ 2
percent of optimum moisture content and compacted by mechanical means to a minimum of 95
percent of the material’s maximum dry density as determined in accordance with ASTM D‐1557.
The crushed stone or aggregate base course should also provide a capillary break to limit migration of
moisture through the slab. If additional protection against moisture vapor is desired, a vapor retarding
membrane may also be incorporated into the design. Factors such as cost, special considerations for
construction, and the floor coverings suggest that the architect and owner make decisions on the use
of and placement location for vapor retarding membranes.
The precautions noted below should be followed for construction of slabs‐on‐grade pads. These details
will not reduce the amount of movement but are intended to reduce potential damage should some
settlement of the supporting subgrade take place. Some increase in moisture content is inevitable from
development and associated landscaping. However, extreme moisture content increases can be largely
controlled by proper and responsible site drainage, building maintenance and irrigation practices.
Cracking of slabs‐on‐grade is normal and should be expected. Cracking can occur not only from of
heaving or compression of the supporting soil and/or bedrock material, but also as a result of concrete
curing stresses. The occurrence of concrete shrinkage cracks, and problems associated with concrete
curing may be reduced and/or controlled by limiting the slump of the concrete, proper concrete
placement, finishing, and curing, and by the placement of crack control joints at frequent intervals,
particularly, where re‐entrant slab corners occur. The American Concrete Institute (ACI) recommends
a maximum panel size (in feet) equal to approximately three times the thickness of the slab (in inches)
in both directions. For example, joints are recommended at a maximum spacing of 12 feet assuming a
four‐inch thick slab. Using fiber reinforcement in the concrete can also control shrinkage cracking.
Areas supporting slabs should be properly moisture conditioned and compacted. Backfill soils in all
underground utility trenches should be compacted in accordance with the recommendations of Section
3.3 of this report.
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Exterior slabs should be isolated from the building. These slabs should be reinforced to function as
independent units. Movement of these slabs should not be transmitted to the building foundation or
superstructure.
3.7

LATERAL EARTH PRESSURE RECOMMENDATIONS

For site retaining walls, the walls should be designed to resist lateral earth pressures imposed by
existing soils and new infill within the building addition footprint areas. Lateral earth pressure is
developed from the soils present within a wedge formed by the vertical wall and an imaginary line
extending up and away from the bottom of the wall at an approximate angle from the horizontal of 45
+ ½ɸ where φ is the angle of internal friction for existing soils adjacent to the wall backfill zone. The
lateral earth pressures are determined by multiplying the vertical applied pressure by the appropriate
lateral earth pressure coefficient K. The walls should be designed based on active earth pressure (Ka)
conditions. Recommended parameters for use in below‐grade building and site retaining wall designs
are presented in Table 5 as follows.
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Table 5 ‐ Recommended Parameters for Below‐Grade Wall Design

Material Type
Existing Soils (fine‐grained CL, ML)
Existing Soils (coarse‐grained GP, GM,
GC, SP, SM, SC)
Freely Draining Aggregate such as
AASHTO M43 No. 57 Aggregate
Densely Graded Aggregate such as
PennDOT 2A

Drained
Friction Angle,
' (Degrees)
21o

Total
Density, ϒ
(pcf)
120

Coefficient of
Active Pressure
(Ka)**
0.47

Coefficient of
Active Pressure
(Ka)**
1.41

32

130

0.30

2.17

36

110

0.26 *

2.57*

36

130

0.26 *

2.57*

* These values may be used for design only if the aggregate backfill extends back from the wall certain distances. The horizontal distance
is approximately equal to or greater than the total height of the wall at the surface, and at least one‐foot beyond the heel of a wall
footing. A Factor of Safety of 1.5 has been applied to passive pressure coefficients.
** Earth pressure coefficients valid for level and drained backfill conditions. Surcharge loads from construction equipment adjacent to
the top of the shoring and walls should be included in the design if deemed applicable by the designer.

The pressure coefficients presented above assume level slope conditions behind the wall. However, the
designs of site retaining walls should consider the effects of geometry and loading conditions. The
following charts have been included from NAVFAC 7.02 concerning inclined slopes extending above
retaining wall structures. Depending on the geometry of the site, the lateral loading on the wall should
be modified according to these charts.

Soil Type 1 – Clean Sand and Gravel, GW, GP, SW, SP
Soil Type 2 – Dirty Sand and Gravel of Restricted Permeability, GM, GM‐GP, SM‐SP, SM
Soil Type 3 – Stiff Alluvial Silts and Clays, Silty Fine Sands, Clayey Sands and Gravels: CL, ML, SM, SC, GC
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The values presented above were calculated based on positive foundation drainage being provided to
prevent the buildup of hydrostatic pressure. Where pavements are constructed adjacent to the Fuel
Station site walls, a uniform surcharge load of 300 psf should be applied to the parameters provided
above. An “equivalent fluid” pressure can be obtained from the above table values by multiplying the
appropriate K‐factor times the total unit weight of the soil. This applies to unsaturated conditions only.
If a saturated “equivalent fluid” pressure is needed, the effective unit weight (total unit weight minus
unit weight of water) should be multiplied times the appropriate K‐factor and the unit weight of water
added to that resultant. However, PSI does not recommend that the walls be designed with a
hydrostatic load and PSI does recommend that drainage should be provided to relieve the pressure.
3.8

WALL BACKFILL RECOMMENDATIONS

The backfill materials should be placed in lifts that do not exceed 4 to 6‐inches loose. The lift thickness
may need to be reduced to thinner lifts immediately behind the walls to achieve the desired compaction
without overstressing the wall with the compaction process. The backfill materials should be
compacted to at least 95% of the Modified Proctor maximum dry density (ASTM D1557). Granular
materials that do not exhibit a well‐defined moisture‐density relationship curve per ASTM D1557
should be compacted to at least 70% relative density per ASTM D4253/4254. Backfill that is placed
within 5 feet of the walls, should be placed in thinner lifts with hand compaction equipment to achieve
the specified density. Heavy compactors and grading equipment should not be allowed to operate
within these limits during the backfilling of the retaining wall to reduce the developing of excessive
temporary or long‐term lateral soil pressures from the installation process. PSI recommends that a
representative of the geotechnical engineer be present to monitor the below grade wall excavation,
construction, and backfilling processes. Care should be exercised during the backfilling operation to
prevent overstressing and damaging the wall. A typical wall cross‐section is as follows:

Wall drainage aggregate (approx. 2 ft behind wall) or drainage
board.
Backfill (granular
recommended)

Non‐woven geotextile filter
fabric (Mirafi 140N or
equivalent)

PVC Perforated Pipe (min. 4‐in. diameter)

Non‐Woven Geotextile
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The placement of a limited amount of granular material behind a site retaining wall does not
appreciably change the coefficient of lateral earth pressure acting on that wall. The lateral earth
pressure acting on a retaining structure is a function of the weight of the soil that exists above the
theoretical plane projecting up from the heel of the wall footing (the back of the footing at the base of
the wall). The soil above this plane is held in place by two forces, the strength of the soil itself and the
lateral resistance of the wall. Therefore, a thin layer of granular material behind the wall (such as a
vertical drain on the back of the wall) is of little consequence on the soil forces acting on the wall;
however, it will have significant consequences for wall drainage and therefore hydrostatic pressures.
3.9

PAVEMENT DESIGN

After preparation of the soil subgrades as recommended in Sections 3.2 and 3.3 of this report and prior
to placing the aggregate base course for the new pavement areas, the exposed pavement subgrades
should be proofrolled with a fully loaded tandem axle dump truck, or similar rubber‐tired vehicle, to
detect areas or pockets of unusually soft or loose material. These areas, if encountered, should be
removed and replaced with approved backfill, as recommended by the Geotechnical Engineer.
PSI has developed design pavement sections based on the anticipated traffic use, assumed traffic loads
and estimated subgrade properties. The following assumptions and design parameters were used in
the flexible pavement section designs:
1. For this analysis PSI assumed an equivalent traffic loading condition of 30,000 equivalent 18‐kip
single axle loads (ESAL’s) for standard‐duty pavements, and 60,000 ESAL’s for heavy‐duty
pavement.
2. The design pavement life desired for the facility is 20 years; reliability of 95% and a standard
deviation of 0.45.
3. The Initial and Terminal Serviceability Indexes are 4.2 and 2.5, respectively for flexible pavement
and 4.5 and 2.5, respectively for rigid pavement.
4. Structural Coefficient for materials used are presented in Table 6 as follows:
Table 6 – Structural Coefficients
Pavement Component

Structural Coefficient

PennDOT Superpave 9.5 mm, 12.5 mm, 19 mm, 25 mm
(Wearing and Binder Courses)

0.44

PennDOT No. 2A Subbase

0.11
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5. The aggregate subbase material to be used is assumed to be a high quality graded crushed
stone, such as PennDOT 2A Aggregate. The compacted base course material will have a
minimum CBR value of 80 thereby providing a resilient modulus of 36,000 psi and a Structural
Coefficient of 0.11. The drainage coefficient for PennDOT 2A material is 1.0.
All aggregate base course materials for flexible and rigid pavements should be compacted to at
least 95 percent of the material maximum laboratory dry density per ASTM D‐1557 (Modified
“Proctor”). Moisture contents should be maintained within 2 percent of the optimum moisture
content.
6. An estimated subgrade CBR value of 3 percent was used for on‐site soils which yields a Resilient
Modulus of 5,000 psi.
The civil engineer for the project may have more traffic and project design data available than is
currently available to PSI and may wish to modify and refine these pavement sections. We will, upon
request, be pleased to provide a more detailed pavement section design when definite traffic and
building plans are available. Based upon our field results, analysis and assumptions, the following
pavement sections were obtained:
Table 7: Flexible Pavement Minimum Sections (20‐Year Design Life)
Pavement Materials

Recommended Pavement Thickness (inches)

Superpave Wearing Course 9.5 mm
Superpave Binder Course 19 mm F9 HMA
Compacted Graded Aggregate Base Course
(PennDOT 304 2A) over compacted

Light Duty Section

Heavy Duty Section

1.5
3.0

2.0
3.0

6.0

8.0

Rigid Pavement
Should concrete pavement be utilized, the concrete should be properly jointed, have a minimum 28‐
day compressive strength of 4,000 psi, and should be air entrained. Expansion joints should be sealed
with a polyurethane sealant so that moisture infiltration into the subgrade soils and resultant concrete
deterioration at the joints is reduced.
Rigid pavements can be designed as jointed plain (unreinforced) concrete pavement, with or without
dowels for load transfer at joints, or as jointed reinforced concrete pavement. In general, the use of
reinforcement typically allows for a wider, or longer, joint spacing, but the reinforcement does not
increase the structural capacity of the pavement. In accordance with AASHTO design procedures, the
maximum joint spacing for unreinforced concrete pavements is two times the thickness of the
pavement (i.e. for a 6‐inch pavement, the maximum spacing is 12 feet). It should be noted that a larger
joint spacing is possible for concrete with maximum aggregate sizes ¾‐inch and larger and for concrete
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with slumps less than 4 to 6 inches. If reinforcement is used, then the joint spacing can also be
increased, although most concrete pavement is designed as unreinforced concrete. Traffic should not
be allowed on the finished pavement until the concrete has attained the minimum compressive
strength.
Concrete pavement is also recommended in areas that receive continuous repetitive traffic such as
loading areas and parking lot entrances. Due to heavy wheel loads and impact loads, concrete approach
aprons and dumpster pads, should have a minimum concrete thickness of 8 inches, with an underlying
6‐inch thick section of Graded Aggregate Base.
Table 8 ‐ Rigid Pavement Sections
Rigid (Concrete) Pavement
Portland Cement Concrete – 4,000 psi
Graded Aggregate Base

Light‐Duty*

Heavy‐Duty

5 inches
6 inches

6 inches
8 inches

*Parking stalls only

Actual pavement component thicknesses should be selected by the civil design engineer based on
traffic loads, volume, and the owner’s design life requirements. The above section represents minimum
thicknesses representative of typical local construction practices, and as such, the owner and designer
should anticipate the need for periodic maintenance.
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4
4.1

CONSTRUCTION CONSIDERATIONS

GROUNDWATER CONTROL

At the time of our borings (March 2022), infiltrating groundwater was not encountered in any of our
borings during drilling and sampling activities. Upon completion, the boreholes were observed to be
dry upon completion. For safety reasons, the boreholes were backfilled upon completion and
therefore, long term ground water measurements were not made. Longer times may have been
required to stabilize groundwater levels within the boreholes.
PSI recommends that the Contractor determine the actual groundwater levels at the site at the time of
the construction activities to assess the impact groundwater may have on construction. Water should
not be allowed to collect in the foundation excavation, on floor slab areas or on prepared subgrades of
the construction area either during or after construction. Undercut or excavated areas should be
sloped toward one corner to facilitate removal of collected rainwater, groundwater or surface runoff.
Positive site drainage should be provided to reduce infiltration of surface water around the perimeter
of the building and beneath the floor slabs. The grades should be sloped away from the building and
surface drainage should be collected and discharged such that water is not permitted to infiltrate the
backfill and floor slab areas of the building.
The Geotechnical Engineer should be consulted if excessive and uncontrolled amounts of seepage occur
that can’t be controlled with conventional submersible pumps and sump pits. Consultation with the
project Storm Civil Engineer may also be necessary.
4.2

EXCAVATION CONSIDERATIONS

In Federal Register, Volume 54, No. 209 (November 26989), the United States Department of Labor,
Occupational Safety and Health Administration (OSHA) amended its "Construction Standards for
Excavations, 29 CFR, Part 1926, Subpart P". This document was established to better enhance the
safety of workers entering trenches or excavations.
Federal regulation mandates that all excavations, whether they be utility trenches, basement or footing
excavations or others (i.e. underground storage tanks), be constructed in accordance with the OSHA
requirements. It is our understanding that these regulations are being strictly enforced and if they are
not closely followed, the owner and the contractor could risk injury to workers and be liable for
substantial financial penalties.
The contractor is solely responsible for designing and constructing stable, temporary excavations and
should shore, slope, or bench the sides of the excavations as required to maintain stability of both the
excavation sides and bottom. The contractor's responsible person, as defined in “29 CFR Part 1926”,
should evaluate the soil exposed in the excavations as part of the contractor's safety procedures. In no
case should slope height, slope inclination, or excavation depth, including utility trench excavation
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depth, exceed those specified in local, state, and federal safety regulations. An excavation trenching
safety plan was not included in PSI’s scope of work for this project.
We are providing this information solely as a service to our client. PSI is not assuming responsibility for
construction site safety or the contractor's activities; such responsibility is not being implied and should
not be inferred.
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5

REPORT LIMITATIONS

The recommendations and discussions in this submittal are based on the available information
obtained by PSI and design details furnished by Theta Construction Services. If there are any revisions
of the plans for this project or if deviations from the subsurface conditions noted in this report are
encountered during construction, PSI should be notified immediately to determine if changes in the
recommendations are required. If PSI is not retained to perform these functions, PSI cannot be
responsible for the impact of those conditions on the performance of the project.
PSI warrants that the findings, recommendations, specifications, or professional advice contained
herein have been made in accordance with generally accepted professional geotechnical engineering
practices in the local area at the time of this report. No other warranties are implied or expressed.
The scope of our services does not include any environmental assessment or investigation for the
presence or absence of hazardous or toxic materials in the soil, groundwater, or surface water within
or beyond the site studied. Any statements in this report regarding odors, staining of soils, or other
unusual conditions observed are strictly for the information of our client.
Upon completion of plans and specifications, PSI should be provided the opportunity to review the final
design documents. This review process will allow PSI to verify whether our engineering
recommendations have been properly incorporated into the design documents and that the earthwork
and foundation recommendations have been properly interpreted and implemented. At that time, it
may be necessary to submit supplementary. This report has been prepared for the exclusive use of the
THETA CONSTRUCTION SERVICES for the specific application to the proposed NEWBURY VILLAGE‐NORTHERN SITES
project in the South Fayette Township, Allegheny County, Pennsylvania.
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4.0

2-2-2
N=4

2-4-4
N=8
SC

5

1005

SPT Blows per 6-inch (SS)
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Graphic Log

Depth, (feet)

Elevation (feet)

Water

BORING INF-1

S-3

18

S-4

18

S-5

1

S-6

1

3-4-5
N=9
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dense, moist, grayish brown, SHALE, trace
Sand
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N=31
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Boring terminated at 15.1 feet

Professional Service Industries, Inc.
850 Poplar Street
Pittsburgh, PA 15220
Telephone: (412) 922-4000
The stratification lines represent approximate boundaries. The transition may be gradual.
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GENERAL NOTES
SAMPLE IDENTIFICATION
The Unified Soil Classification System (USCS), AASHTO 1988 and ASTM designations D2487 and D-2488 are
used to identify the encountered materials unless otherwise noted. Coarse-grained soils are defined as having
more than 50% of their dry weight retained on a #200 sieve (0.075mm); they are described as: boulders,
cobbles, gravel or sand. Fine-grained soils have less than 50% of their dry weight retained on a #200 sieve;
they are defined as silts or clay depending on their Atterberg Limit attributes. Major constituents may be added
as modifiers and minor constituents may be added according to the relative proportions based on grain size.
DRILLING AND SAMPLING SYMBOLS
SFA: Solid Flight Auger - typically 4" diameter
flights, except where noted.
HSA: Hollow Stem Auger - typically 3¼" or 4¼ I.D.
openings, except where noted.
M.R.: Mud Rotary - Uses a rotary head with
Bentonite or Polymer Slurry
R.C.: Diamond Bit Core Sampler
H.A.: Hand Auger
P.A.: Power Auger - Handheld motorized auger

SS: Split-Spoon - 1 3/8" I.D., 2" O.D., except
where noted.
ST: Shelby Tube - 3" O.D., except where noted.
RC: Rock Core
TC: Texas Cone
BS: Bulk Sample
PM: Pressuremeter
CPT-U: Cone Penetrometer Testing with
Pore-Pressure Readings

SOIL PROPERTY SYMBOLS

N: Standard "N" penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2-inch O.D.
Split-Spoon.
N60: A "N" penetration value corrected to an equivalent 60% hammer energy transfer efficiency (ETR)
Qu: Unconfined compressive strength, TSF
Qp: Pocket penetrometer value, unconfined compressive strength, TSF
w%: Moisture/water content, %
LL: Liquid Limit, %
PL: Plastic Limit, %
PI: Plasticity Index = (LL-PL),%
DD: Dry unit weight, pcf
, , Apparent groundwater level at time noted
RELATIVE DENSITY OF COARSE-GRAINED SOILS
Relative Density

N - Blows/foot

Very Loose
Loose
Medium Dense
Dense
Very Dense
Extremely Dense

0-4
4 - 10
10 - 30
30 - 50
50 - 80
80+

GRAIN-SIZE TERMINOLOGY
Component
Boulders:
Cobbles:
Coarse-Grained Gravel:
Fine-Grained Gravel:
Coarse-Grained Sand:
Medium-Grained Sand:
Fine-Grained Sand:
Silt:
Clay:

ANGULARITY OF COARSE-GRAINED PARTICLES

Criteria
Description
Angular: Particles have sharp edges and relatively plane
sides with unpolished surfaces
Subangular: Particles are similar to angular description, but have
rounded edges
Subrounded: Particles have nearly plane sides, but have
well-rounded corners and edges
Rounded: Particles have smoothly curved sides and no edges

PARTICLE SHAPE

Size Range
Description
Criteria
Over 300 mm (>12 in.)
Flat: Particles with width/thickness ratio > 3
75 mm to 300 mm (3 in. to 12 in.)
Elongated: Particles with length/width ratio > 3
19 mm to 75 mm (¾ in. to 3 in.)
Flat & Elongated: Particles meet criteria for both flat and
4.75 mm to 19 mm (No.4 to ¾ in.)
elongated
2 mm to 4.75 mm (No.10 to No.4)
RELATIVE PROPORTIONS OF FINES
0.42 mm to 2 mm (No.40 to No.10)
0.075 mm to 0.42 mm (No. 200 to No.40)
Descriptive Term % Dry Weight
0.005 mm to 0.075 mm
Trace:
< 5%
<0.005 mm
With: 5% to 12%
Modifier:

>12%
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GENERAL NOTES
(Continued)

CONSISTENCY OF FINE-GRAINED SOILS

MOISTURE CONDITION DESCRIPTION

QU - TSF

N - Blows/foot

Consistency

0 - 0.25
0.25 - 0.50
0.50 - 1.00
1.00 - 2.00
2.00 - 4.00
4.00 - 8.00
8.00+

0-2
2-4
4-8
8 - 15
15 - 30
30 - 50
50+

Very Soft
Soft
Firm (Medium Stiff)
Stiff
Very Stiff
Hard
Very Hard

Description
Criteria
Dry: Absence of moisture, dusty, dry to the touch
Moist: Damp but no visible water
Wet: Visible free water, usually soil is below water table

RELATIVE PROPORTIONS OF SAND AND GRAVEL
Descriptive Term
% Dry Weight
Trace: < 15%
With: 15% to 30%
Modifier: >30%

STRUCTURE DESCRIPTION
Description
Criteria
Description
Stratified: Alternating layers of varying material or color with
Blocky:
layers at least ¼-inch (6 mm) thick
Laminated: Alternating layers of varying material or color with
Lensed:
layers less than ¼-inch (6 mm) thick
Layer:
Fissured: Breaks along definite planes of fracture with little
Seam:
resistance to fracturing
Slickensided: Fracture planes appear polished or glossy,
Parting:
sometimes striated

SCALE OF RELATIVE ROCK HARDNESS
QU - TSF

Consistency

2.5 - 10
10 - 50
50 - 250
250 - 525
525 - 1,050
1,050 - 2,600
>2,600

Extremely Soft
Very Soft
Soft
Medium Hard
Moderately Hard
Hard
Very Hard

ROCK VOIDS
Voids
Pit
Vug
Cavity
Cave

Void Diameter
<6 mm (<0.25 in)
6 mm to 50 mm (0.25 in to 2 in)
50 mm to 600 mm (2 in to 24 in)
>600 mm (>24 in)

ROCK QUALITY DESCRIPTION
Rock Mass Description RQD Value
Excellent
90 -100
Good
75 - 90
Fair
50 - 75
Poor
25 -50
Very Poor
Less than 25

Criteria
Cohesive soil that can be broken down into small
angular lumps which resist further breakdown
Inclusion of small pockets of different soils
Inclusion greater than 3 inches thick (75 mm)
Inclusion 1/8-inch to 3 inches (3 to 75 mm) thick
extending through the sample
Inclusion less than 1/8-inch (3 mm) thick

ROCK BEDDING THICKNESSES
Description
Very Thick Bedded
Thick Bedded
Medium Bedded
Thin Bedded
Very Thin Bedded
Thickly Laminated
Thinly Laminated

Criteria
Greater than 3-foot (>1.0 m)
1-foot to 3-foot (0.3 m to 1.0 m)
4-inch to 1-foot (0.1 m to 0.3 m)
1¼-inch to 4-inch (30 mm to 100 mm)
½-inch to 1¼-inch (10 mm to 30 mm)
1/8-inch to ½-inch (3 mm to 10 mm)
1/8-inch or less "paper thin" (<3 mm)

GRAIN-SIZED TERMINOLOGY
(Typically Sedimentary Rock)

Component
Very Coarse Grained
Coarse Grained
Medium Grained
Fine Grained
Very Fine Grained

Size Range
>4.76 mm
2.0 mm - 4.76 mm
0.42 mm - 2.0 mm
0.075 mm - 0.42 mm
<0.075 mm

DEGREE OF WEATHERING
Slightly Weathered: Rock generally fresh, joints stained and discoloration
extends into rock up to 25 mm (1 in), open joints may
contain clay, core rings under hammer impact.
Weathered: Rock mass is decomposed 50% or less, significant
portions of the rock show discoloration and
weathering effects, cores cannot be broken by hand
or scraped by knife.
Highly Weathered: Rock mass is more than 50% decomposed, complete
discoloration of rock fabric, core may be extremely
broken and gives clunk sound when struck by
hammer, may be shaved with a knife.
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SOIL CLASSIFICATION CHART
NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

MAJOR DIVISIONS
GRAVEL
AND
GRAVELLY
SOILS
COARSE
GRAINED
SOILS

MORE THAN 50%
OF COARSE
FRACTION
RETAINED ON NO.
4 SIEVE

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE
SIZE

SAND
AND
SANDY
SOILS

MORE THAN 50%
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE

SILTS
AND
CLAYS

FINE
GRAINED
SOILS

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE
SIZE

SILTS
AND
CLAYS

SYMBOLS
GRAPH LETTER

TYPICAL
DESCRIPTIONS

CLEAN
GRAVELS

GW

WELL-GRADED GRAVELS, GRAVEL SAND MIXTURES, LITTLE OR NO
FINES

(LITTLE OR NO FINES)

GP

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

GRAVELS WITH
FINES

GM

SILTY GRAVELS, GRAVEL - SAND SILT MIXTURES

(APPRECIABLE
AMOUNT OF FINES)

GC

CLAYEY GRAVELS, GRAVEL - SAND CLAY MIXTURES

CLEAN SANDS

SW

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

(LITTLE OR NO FINES)

SP

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SANDS WITH
FINES

SM

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE
AMOUNT OF FINES)

SC

CLAYEY SANDS, SAND - CLAY
MIXTURES

ML

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

CL

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

OL

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

MH

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

CH

INORGANIC CLAYS OF HIGH
PLASTICITY

OH

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PT

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

Graphic Symbols for Materials and Rock Deposits
CONCRETE
Portland Cement Concrete

METAMORPHIC ROCK
Amphibolite, Gneiss, Marble, Phyllite,
Quartzite, Schist, Serpentinite, Slate

BITUMINOUS CONCRETE

CHERT

CLAYSTONE

SANDSTONE
Sandstone, Orthoquarzite
(Sandstone)

COAL
Coal, Anthracite Coal

SHALE

CONGLOMERATE/BRECCIA
Conglomerate, Breccia

SILTSTONE

IGNEOUS ROCK
Anorthsite, Basalt, Metabasalt, Diabase
(Gabbro), Gabbro,
Granite/Granodionite, Homfels,
Pegmatite, Rhyolite/Metarhyolite

NO RECOVERY

LIMESTONE
Limestone, Dolomite

VOID

Laboratory Summary Sheet
Borehole

Approx.
Depth

PSI-16
PSI-16
PSI-16
PSI-16
PSI-16
PSI-16
PSI-17
PSI-17
PSI-17
PSI-17
PSI-17
PSI-17
PSI-18
PSI-18
PSI-18
PSI-18
PSI-18
PSI-18
PSI-19
PSI-19
PSI-19
PSI-19

1
4
7
10
12.4
15.2
1
4
7
10
12.4
15.3
1
4
7
10
12
15
1
4
7
10

Liquid
Limit

Plastic
Limit

Plasticity
Index

Qu
(tsf)

Water
%<#200 Est. Specific
Content
Sieve
Gravity
(%)

26.2%

65

30

35

44.6%
74.6%

42

25

17

60.3%

59

29

30

78.4%

Professional Service Industries
850 Poplar Street
Pittsburgh, PA 15220
Telephone: (412) 922-4000
Fax: (412) 922-4014

Dry
Density
(pcf)

Sheet 1 of 1
Saturation
(%)

Void
Ratio

17
14
47
26
10
11
23
25
29
21
11
7
15
25
21
16
4
2
25
29
25
22

Summary of Laboratory Results
PSI Job No.:
Project:
Location:

08031540
Newbury Village
Oak Ridge Road
South Fayette Township
Allegheny County, PA

60

50
P
L
A
S
T
I
C
I
T
Y
I
N
D
E
X

40

30

CL

CH

ML

MH

20

10
CL-ML

0
0

20

40

60

80

100

LIQUID LIMIT

Boring

Depth (ft)

LL

PL

PI Fines Classification (*Visual)

PSI-17

7.0

65

30

35 74.6 FAT CLAY, some to little Sand (CH)

PSI-18

4.0

42

25

17 60.3 LEAN CLAY, some Sand, trace Gravel (CL)

PSI-19

4.0

59

29

30 78.4 SILT, some to little Gravel (ML)

Professional Service Industries, Inc.
850 Poplar Street
Pittsburgh, PA 15220
Telephone: (412) 922-4000
Fax: (412) 922-4014

ATTERBERG LIMIT RESULTS
PSI Job No.:
Project:
Location:

08031540
Newbury Village
Oak Ridge Road
South Fayette Township

U.S. SIEVE OPENING IN INCHES

100

6

4

3

2

1.5

1

3/4

U.S. SIEVE NUMBERS
1/2

3/8

3

4

6

8

10

14

16

20

30

40

50

HYDROMETER
60

100

140

200

95
90
85
80
75

PERCENT FINER BY WEIGHT

70
65
60
55
50
45
40
35
30
25
20
15
10
5
0

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

COBBLES

GRAVEL
coarse

Specimen Identification
PSI-16
4.0
PSI-17
4.0
PSI-17
7.0
PSI-18
4.0
PSI-19
4.0
Specimen Identification
PSI-16
4.0
PSI-17
4.0
PSI-17
7.0
PSI-18
4.0
PSI-19
4.0

fine

SAND
coarse

medium

fine

Classification

0.01

0.001

Clay Size < 0.002 mm

SILT OR CLAY
LL

PL

PI

Cc

Cu

MEDIUM TO FINE SAND (SP)
MEDIUM TO FINE SAND (SP)
FAT CLAY, some to little Sand (CH)
LEAN CLAY, some Sand, trace Gravel (CL)
SILT, some to little Gravel (ML)

D100
12.5
9.5
4.75
12.5
9.5

D60
1.02
0.249

D30
0.135

Pittsburgh, PA 15220
Telephone: (412) 922-4000
Fax: (412) 922-4014

35
17
30
%Silt

%Clay
26.2
44.6
74.6
60.3
78.4

GRAIN SIZE DISTRIBUTION

Professional Service Industries, Inc.
850 Poplar Street

D10

65
30
42
25
59
29
%Gravel %Sand
5.9
67.8
3.8
51.6
0.0
25.4
12.7
27.0
2.2
19.4

Project:
PSI Job No.:
Location:

Newbury Village
08031540
Oak Ridge Road
South Fayette Township

Conti Testing Laboratories, Inc.
PO Box 174
Bethel Park, PA 15102
412-833-7766 (o), 412-854-0373 (f)
contilab@contitesting.com
PA DEP Reg 02-00869,EPA PA01711,WDBE 12013,WBENC 2005128964,ISO/IEC 17025:2017-97677

PSI
850 Poplar St
Pittsburgh, PA 15220
Attn: Mr. David Sabol
412-922-4001
216-276-3056 (m)
David.Sabol@intertek.com
Bill.McDonald@intertek.com

Received:
Sampled by:

3/31/2022
client

RESULTS

Project:

wt.

CTL ID Sample ID:
286181 08031540-B19-S5
286182 08031540-B19-S6

received
316.6 G
244.0 G

Total Sulfur

ASTM D 4239

Forms of Sulfur

ASTM D 8214

PA DEP

08031540

Newbury Village

Total
Forms of Sulfur
Sulfur Pyritic Organic
Sulfate
(wt%) (wt%)
(wt%)
(wt%)
<0.01
---------<0.01
----------

Overburden sampling & testing

Approved

P.Conti Otroba,Chemist
Laboratory Director

REVISED 10/4/2019
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DEPARTMENT OF ENVIRONMENTAL PROTECTION
DISTRICT MINING OPERATIONS
25 Technology Drive, California Technology Park, Coal Center, PA 15423
(724) 769-1100
www.dep.pa.gov/mining

COAL STATUS REPORT – BITUMINOUS COAL REGION
NAME:

Bill McDonald

ADDRESS:

Intertek-PSI

SITE ADDRESS / LOCATION:

850 Poplar Street
Pittsburgh, PA 15220

Latitude:40º 21’ 40.9”N

MUNICIPALITY: South Fayette

PURPOSE OF REPORT:
MSI

Longitude:80º 7’ 53.2”W

O&G

OTHER

COAL SEAM RESEARCHED:

Pittsburgh

COUNTY:

Allegheny

USGS QUADRANGLE:

Canonsburg

SURFACE ELEVATION:

980

FEET +/-

MINE NAME:

Essen No. 2

COAL SEAM ELEVATION:

810

FEET +/-

OPERATOR:

Eseen Mining Company

COVER* (OVERBURDEN):

170

FEET +/-

LAST MINING DATE:

12-2-1908

MINING UNDER OR NEAR THIS SITE:

Yes

No

Future Possibility

Unknown

Coal Seam Non-Existent

REMARKS:
The site is located over an abandoned mine on the Pittsburgh coal seam and mining is complete.

REFERENCE SOURCES CHECKED
WPA MAPPING

OSM MICROFILM

CDO MINE MAP INDEX

BITUMINOUS COAL FIELDS OF PA PART II (SISLER)

DETAILED MINE MAP

US GEOLOGICAL SURVEY FOLIOS
MINERAL RESOURCE REPORT 68 – Coal Distribution &

COAL RESOURCES OF

Allegheny County

Thickness

OTHER

REPORT INFORMATION OBTAINED FROM:
BY:

Detailed Mine Map(KSHT_UMM_100_K5146)

Joseph Stepusin

DATE: 3/11/2022
*COVER = Vertical distance between the ground surface and the coal seam.

Please note: This report is for informational purposes only and should not be considered an evaluation or assessment of environmental risks, liabilities, and/or concerns at the site. The information in
this Coal Status Report is for the indicated point location only. Coal Status Reports are for underground coal mining information only. Information pertaining to surface coal mines and/or industrial
mineral (non-coal) surface and underground mines is available from the applicable DEP District Mining Office for your site. Please visit
www.dep.pa.gov/Business/Land/Mining/BureauofDistrictMining for further information.
Disclaimer: The information contained in this report may have been compiled from various sources. The Department cannot guarantee, and assumes no responsibility for, the accuracy, completeness,
and/or veracity of the information in the report. The Department disclaims any responsibility for any actions, or the lack thereof, taken in reliance on the information contained in the report. The user
agrees that the Department, its employees, officers, agents, or contractors will not be liable for any damages or losses resulting directly or indirectly from the use of, or reliance on, the information
contained in the report.

Public Information Request
40º 21' 40.9" N, 80º 7' 53.2" W
South Fayette, Allegheny County

This map was prepared using information considered to be the best historic data
available. The Department cannot verify the accuracy or completeness of this
information or alignment of images.

Scale: 1 inch = 2,000 feet

³

Coal Resources Map
Mineral Resource Report 89
1985
Structure Contours and Outcrops
Pittsburgh Coal Seam

Figure 3A - PADEP/PSU Mine Map

40.361351, -80.13145

The Department cannot verify the accuracy or completeness of this information or alignment of images.

Created on: 03/07/22
0

712 feet

Figure 3B - PADEP/PSU Mine Map

40.361351, -80.131455

The Department cannot verify the accuracy or completeness of this information or alignment of images.

Created on: 03/07/22
0

712 feet

Figure 3C - PADEP/PSU Mine Map

40.361351, -80.131455

The Department cannot verify the accuracy or completeness of this information or alignment of images.

Created on: 03/07/22
0

712 feet

Figure 3D - PADEP/PSU Mine Map

40.361351, -80.131455

The Department cannot verify the accuracy or completeness of this information or alignment of images.

Created on: 03/07/22
0

712 feet

Figure 3E - PADEP/PSU Mine Map

40.361351, -80.131455

The Department cannot verify the accuracy or completeness of this information or alignment of images.

Created on: 03/07/22
0

712 feet

MINE SUBSIDENCE CRITERIA (1l
Mine Depth

Estimate of Risk of Structural Damage

0 -100

Strong to great risk for all structures

100 - 200

Moderate risk for large heavy structures; slight risk for small
structures

200 or More

Slight risk for all structures

The above criteria do not imply that in any given situation of potential mine
subsidence, the indicated risk of damage will be valid. In any specific case,
numerous additional factors must be evaluated in relation to mine depth
considerations. The criteria do, however, provide a general guide as to potential
risks of mine subsidence damage.

{

1

lReference: Mining and Physiographic Study of Allegheny County, Pennsylvania,
A.C. Ackenheil Associates, Inc., 1968.

shared/geo/reports/2002/minesubsidencecriteria

PROTECTIVE CAP

PVC OR STEEL CASING

NO. 6 OR LARGER REINFORCEMENT BAR

2 FEET MINIMUM

2 FEET MINIMUM

BOTTOM OF EXCAVATION

REVISIONS

Figure 5 - Typical Near-Surface Settlement Monitoring Device

Newbury Village

South Fayette Township, Allegheny County, Pennsylvania
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