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1. INTRODUCTION
1.1. General

This Design Report (DR) for the Panther Hollow Lake Rehabilitation Project (Project) has been prepared
for the City of Pittsburgh, Department of Public Works (DPW) and the Pittsburgh Water and Sewer
Authority (PWSA) by Civil and Environmental Consultants, Inc. (CEC) and in accordance with Contract
Number PWSA89 executed on April 20, 2018. This DR is an implementation document that provides the
technical basis for the development of plan drawings, details, and specifications associated with the
design and subsequent construction rehabilitation of an earthen embankment dam, lake and wetlands area.
Ancillary design and construction items include a principal and emergency spillway, lake dredging, earth
excavation and backfill, stone erosion protection, concrete spillway control section and cutoff wall, piping
and valves, existing lake edge demolition, concrete work, dewatering, revegetation of disturbed areas and
erosion and sediment pollution control measures for the Project, located in Schenley Park in Allegheny
County, Pennsylvania (Site).

1.2. Purpose of Design Report

The purpose of the DR is to summarize and provide the important design assumptions, criteria, and
decisions that have been made through the evolution of the design process to arrive at a design that is
technically feasible, cost-effective and aesthetically pleasing to PWSA. The information will include
results of investigations, analyses, calculations, quantities, cost estimates, and figures or drawings
primarily associated with the design of the Project. This DR will be submitted to appropriate state and
local agencies for use in the review of the design, including construction drawings and specifications, in
order to obtain approval for construction. Upon review and approval of the design by the Pennsylvania
Department of Environmental Protection, Bureau of Waterways (PADEP), a permit will be issued to
PWSA or their appointed entity (City of Pittsburgh) to allow for the rehabilitation of the Project to
proceed.

1.3. Objectives of the Project

The primary objectives of the project are to submit an application to properly classify and permit the dam
with PADEP, to provide additional stormwater storage to reduce the potential for flooding in specific
downstream areas, to provide proper hydraulic features to safely convey a selected design flood and to
drain a portion of the lake in an emergency situation. Another objective is to return the lake to a healthy
environment with the removal of decades of sediment accumulation from upstream development and to
construct features to reduce the future sediment deposition.

14. Dam Application
As part of this DR, an “Application for a Dam Permit” has been prepared and submitted to PADEP in

conjunction with the drawings, specifications and reports and appendices. The application is provided in
Appendix A.
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2. PROJECT DESCRIPTION

2.1. Site Location and Description

The Site is located in Pittsburgh, Pennsylvania and covers an area of approximately 150 acres; however
the drainage area extends well beyond the Site limits and covers approximately 2,300 acres. It is bounded
to the north by Phipps Conservatory, Schenley Drive, and Circuit Road; to the east by Overlook Drive; to
the south by a neighboorhood know as Four Mile Run, a brownfield site known as Hazelwood Green and
the Monongahela River; and to the west by Swineburn Street, Boundary Street and the neighboorhood
know as South Oakland. A United States Geologic Survey (USGS) map of the Site is presented on Figure
2-1.

Figure 2-1 USGS Topographic Image of the Site

A Google Site Plan is presented in Figure 2-2
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Figure 2-2 Google Aerial Image of the Site

The principal features on the Site include Phipps Run and Panther Hollow Run, Panther Hollow Lake,
Junction Hollow, the Four Mile Run neighborhood, Saline Street/Greenfield Avenue and the Hazelwood
Green site. Phipps Run is an existing stream approximately 3,400 feet long located at the north end of the
Project. The stream generally flows in a north to south direction and is contained within a wooded area of
Schenley Park. Panther Hollow Run is located just south of Phipps Run and is approximately 4,100 feet
long. It generally flows in a east to west direction and is also located within a wooded area of Schenley
Park. Phipps Run joins Panther Hollow Run approximately 100 feet upstream of Panther Hollow Lake.
The lake covers an area of approximately 2.43 acres and has a current capacity of approximately 6 acre-
feet.

The Site is located in the center of Allegheny County in southwestern Pennsylvania, approximately 3.4
miles east of the confluence of the Allegheny and Monongahela Rivers with the Ohio River and just
northeast of the intersection of Panther Hollow Road and Boulevard of the Allies. The Site is not
accessible using a local or county road; the Site is only accessible using trails located within Schenley
Park.
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The Site is located primarily on the Pittsburgh East 7.5 minute United States Geologic Survey quadrangle
map. The Site is located at approximately latitude 42°26°13” and longitude 79°56°57”.

Topographic and planimetric mapping of the Site, including the embankment, adjacent ground surfaces,
reservoirs and levels of sedimentation is discussed below.

2.2. Background Information

PWSA’s downstream regional wastewater treatment provider is ALCOSAN, whose wastewater treatment
plant (WWTP) currently processes an average of 250 million gallons per day (mgd) of wastewater. The
PWSA sewer system is primarily a combined collection system that serves the City of Pittsburgh. The
PWSA sewage collection system also serves as a conveyance system for portions of flows from 24
neighboring municipalities. Wastewater flows generated in neighboring communities are conveyed
through parts of the PWSA collection system to the ALCOSAN interceptor system. The PWSA sewer
collection system consists of approximately 1,080 miles of sewer ranging in size from six inches to 156
inches, and 29,000 manholes. Approximately 77 percent of the PWSA service area is served by combined
sewers; however, the percentage of separate sanitary and storm sewers is gradually increasing as required
sewer separation occurs during redevelopment. There are 74 active diversion structures, also known as
diversion chambers, within the PWSA sewer system.

In 2015, the Mayor of the City of Pittsburgh tasked the PWSA with evaluating the benefits of
incorporating Green Infrastructure (GI) approaches within the city limits. The evaluation would be
incorporated into a Green First program that utilizes applicable social, economic and environmental
components of GI and gray infrastructure to address regulatory requirements, collect and treat sewage and
stormwater, treat stormwater, reduce combined sewer overflows (CSOs) and improve water quality in
conveyance systems.

In 2017, PWSA completed the The Green First Plan: A City-Wide Green Infrastructure Assessment,
which identified improvements to the existing sewer systems utilizing GI alternatives that addressed
many of the above issues. One of the focal sheds in The Green First Plan was M29, which largely
coincides with the historic Four Mile Run (4MR) watershed. M29/4MR has a contributing drainage area
of approximately 2,400 acres and includes flow from the Squirrel Hill, Greenfield, Oakland, and
Hazelwood neighborhoods that converge within Schenley Park. It is the third largest CSO contributor in
the city, contributing approximately 400 million gallons of CSO annually to the Monongahela River. It is
also documented as a chronic basement backup and neighborhood flooding issue in the 4MR
neighborhood, hereinafter known as “The Run”.

The M-29 sewershed is the 3rd largest CSO contributor in the city and has approximately 400 million
gallons of water flow through the sewershed. The contributing drainage area includes flow from the
Squirrel Hill, Greenfield, Oakland, and Hazelwood neighborhoods and initial proposed solutions have a
significant footprint within Schenley Park. The City-Wide conceptual urban plan for the M-29 Sewershed
includes redirecting stormwater from surrounding neighborhoods through the Schenley Park stream
system and Panther Hollow Lake and reestablishing a direct connection back with the Monongahela River
via the Hazelwood Green, the property formally known as the Almono site.

2.3. Proposed Work
The proposed work will consist of the detailed civil, hydraulic and structural design of the embankment

and ancillary features at the Site. Principal design components include the raising of the existing
embankment height of the earthen dam with select fill to provide additional stormwater storage and
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address low elevation locations on the existing dam crest, the installation of a principal spillway pipe to
route a selected design storm to downstream hydraulic features, the construction of an open channel
emergency spillway and control section to safely convey larger storm events, The construction of a low
level outlet structure, the demolition of an existing curb edge on the entire perimeter of the lake, the
dewatering of the lake to facilitate dredging to remove accumulated sediment, the construction of a
forebay pond to collect future sediment depositions, the natural rewatering of the lake upon completion of
construction and the revegetation of disturbed areas.

The proposed work will be performed in accordance with Title 25 of the Pennsylvania Code, Chapter 105,
Subchapter B Dams and Reservoirs (PA Code Chapter 105). A review of the chapter was performed to
identify the criteria associated with the design of the dam at Panther Hollow Lake. Several sections in the
chapter provide information on the design of specific components of the dam. The applicable sections are
outlined below:

e Section 105.13 — regulated activities — information and fees. This section discusses the forms, the
fees and the administrative and supplemental information required as part of the application
forms.  Administrative/supplemental information includes stormwater analysis, floodplain
analysis, risk assessments, photographs, project description and/or Impacts analysis.

e Section 105.81 — Permit application for construction and modification of dams and reservoirs.
This section discusses the more technical information that is to be prepared and submitted with
the application. For this Project, this information includes a geotechnical investigation report, a
hydrologic and hydraulic report, an emergency action plan, an operation and maintenance plan,
construction plan drawings, specifications and a design report.

e Sections 105.92 through 105.97. These sections discuss the design criteria associated with
specific components of the dam and reservoir, including foundations, design stresses, spillways,
freeboard, outlet works and stability of the structure.

e Section 105.98 — Design Flood Criteria. This section recommends the design flood to be used for
the dam, based upon the classification of the dam.

2.4.  Project Objectives
The objectives of the design for the Project are as follows:

Perform a site reconnaissance and conduct a geotechnical investigation at the Site.
Obtain geotechnical soil parameters for use in design.
Design Erosion and Sediment Controls for the site.
Perform a hydrologic and hydraulic analysis and use results to establish the classification of the dam.
Prepare excavation, grading and fill placement designs for the structures.
Prepare a structural design of select principal spillway and emergency spillway features.
Prepare contract drawings illustrating the design.
Prepare technical specifications to supplement the drawings.
Prepare this Design Report summarizing the process, criteria and information associated with the
design.
10. Prepare permits associated with the design to applicable State Agencies, including:
e General NPDES Permit (PAG-02) for Stormwater Discharges Associated with Construction
Activities
e Erosion and Sediment Control Application
e Post Construction Stormwater Management Plan
e Water Drawdown Application
11. Submit a design package and permit applications to appropriate state agencies.

WX h W=
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3. SUMMARY OF PERTINENT DATA

3.1. Construction History

Ethos  Collaborative = and CEC
performed a detailed investigation and
review of historical documents
regarding Panther Hollow Lake.
Panther Hollow Lake has been in
existence since at least 1908, when it
was enlarged from an existing smaller
open body of water for the purpose of
enhancing recreation in the relatively
new Schenley Park. Since then, its last
major renovation was in 1957, with
dredging, construction of a concrete
edge in the modernist style, and a
bypass channel that diverted high flows
around instead of through the lake. Reconstruction of Panther Hollow Lake Chute

Since its creation, Panther Hollow

Lake has experienced problems with sedimentation that result in poor water quality, reduce its value as a
recreational resource, and decrease its effectiveness for potential stormwater attenuation. Sedimentation is
a process common to all lakes and streams but can particularly be problematic in steeply-sloped urban
areas where upstream development contributes to higher intensity stream flows and stream channel
incision over time. In man-made lakes, the sedimentation/deposition process can proceed faster than in
natural lakes, resulting in the need for periodic dredging if the lake is to maintain design depths and
perform design functions.

Panther Hollow Run and Phipps Run continue to deposit sediment sourced from upstream areas, a process
which led to considerable filling in of the eastern portion of Panther Hollow Lake and creation of an
emergent wetland. To reduce ongoing maintenance needs for Panther Hollow Lake, the Lake was drained
and dredged in 1957, and the edge reinforced with concrete edge walls.

Sediment accumulation forms a wetland in 1958 (left, as pictured from Panther Hollow Bridge) and in 2018 (right, as
pictured from the east) within Panther Hollow Lake.
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Another source of sediment to the Lake is the steep slopes surrounding the site. Historical and modern-
day landslides have been observed on the steep slopes to the north and south of the Lake. Note the
similarities between the historic landslide from 1957 and one that occurred in mid-2018, immediately
below the solar panel array at Phipps Conservatory.

The slopes above the lake have a history of landslides as shown in 1957 (left) and in 2018 (right).

Ethos Collaborative estimated that sedimentation has reduced the volume of the Lake by 39 percent since
it was last dredged in 1957. Figure 3 shows the historic change in lake volume from 1908 to 2018.

Change in Lake Volume.

Figure 3 Historic Panther Hollow Lake Volumes
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Nutrients and bacteria attached to the
sediment load can increase the risk of | PantherHollow Lake 2019
eutrophication and pose some level of

public health and safety risk. Decreasing

water depth also increases the temperature

of the water, which can also increase

eutrophication and negatively impact

aquatic habitat. With this accumulation

history in mind, Lake restoration plans

were explored that include elements

intended to decrease sediment management

requirements, reduce periodic dredging,

and prolong the functionality of the

designed Lake ecosystem.

3.2 Preliminary Design Memorandum

In July of 2019, CEC submitted a Preliminary Design Memorandum (PDM) to PWSA. The PDM
provided numerous design alternatives to meet four goals and benefits of PWSA’s Four Mile Run (4MR)
Stormwater Improvement Project. The goals and benefits of the 4MR project are to reduce combined
sewer overflows, reduce flood risks and basement backups, reduce sedimentation and erosion, and
leverage resources for regional benefit. Preliminary design and opinions of construction cost were
developed for each alternative. A total of 22 alternatives were developed. Evaluations of the alternatives
were provided in the PDM as well. The evaluations involved a ranking system based off of 9 design
criteria that were determined by stakeholder workshops. The criteria used to rank the alternatives include
Opinion of Construction Cost, Performance, Public Perception, Operation, Maintenance and Inspection,
Risk, Infrastructure Obstructions, Implementability, Schedule, and Sanity Check.

Two of the alternatives described and evaluated in the PDM involved the restoration of Panther Hollow
Lake and the design and installation of a principal spillway pipe and an emergency spillway. The ranking
of these alternatives were favorable and were recommended for full design and construction. Preliminary
design of the lake grading, embankment raise, principal spillway pipe, and emergency spillway were
prepared as part of the PDM.

3.3. Site Mapping

In 2019, Phronesis, LLC (Phronesis) contracted with AWK Consulting Engineers, LLC (AWK) to
perform a topographic survey of the Site in conjunction with the Four Mile Run Schenley Park Project.
AWK commenced the original field work in January 2017 and completed the field work in March 2017.
The survey was completed in the North American Vertical Datum (NAVD) 1988 and Pennsylvania State
Plane (feet) coordinates NAD 83 modified to the ground. Benchmarks and control points were set within
the proposed project limits.

As part of the 4MR Project, CEC reviewed the original topographic survey prepared by AWK and
contracted with AWK to provide additional supplemental survey field work in support of the design work
and to fill data gaps. AWK provided CEC with the survey AutoCAD file which was used to prepare the
existing conditions base map that the design team utilized to develop the design alternatives.
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34. Property Ownership

The Site property is currently owned by the City of Pittsburgh.
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Assessment Results and Management Plan Framework. City of Pittsburgh, June 2010

4 Pittsburgh’s Regional Parks Master Plan - A New Ethic of Stewardship. Laquatra Bonci
Associates / Michael A. Stern / Biohabitats, Inc. / Tai +Lee Architects

(&) PWSA Four Mile Run Drainage Study. Chester Engineers

(6) Regional Parks Master Plan - 2012 Update, Envisioning the Historic Regional Parks as
Cornerstones of a Vibrant Parks and Open Space System for a Sustainable 21st Century City.
City of Pittsburgh and the Pittsburgh Parks Conservancy, Nov. 2014

@) National Resources Conservation Service (NRCS) Soil Survey of Allegheny County,
Pennsylvania

(®) Geotechnical Investigation Services, Green Infrastructure Concepts Plan for Schenley Park,

Pittsburgh, Pennsylvania. AWK Consulting Engineers, Inc., March 2017

-11-



Phase II Design Report Pittsburgh Water and Sewer Authority
Panther Hollow Lake and Dam Rehabilitation
City of Pittsburgh, Pennsylvania

5. RECONNAISSANCE AND GEOTECHNICAL INVESTIGATIONS
5.1. General

This section of the DR discusses the investigative activities performed for the Project. They include site
reconnaissance and four subsurface investigations. The observations discussed below are presented on
the design drawings. These activities are discussed below.

5.2. Site Reconnaissance

Over twenty (20) visits to the Site were conducted between May of 2018 and April of 2019. The purpose
of these visits was to develop a familiarization with the Site, to create a visual relationship between the
site conditions and the proposed design features, and to supplement existing information with the
information collected during the site visits. The initial site reconnaissance was performed by CEC and
several of its nine (9) team subconsultants on May 16, 2019. The most recent site reconnaissance was
performed by CEC in August 2019. Reconnaissance activities generally consisted of the general
observation of
appurtenances in the area,
vegetation and trails, the
existing location of the
embankment dam and
reservoir, and the stream
inflow locations. Existing

hydraulic facilities,
including manholes,
Plan Map of Panther Hollow | drainage channels,

Lake and surrounding features stormwater diversion
weirs, catch basins and
piping and were also
observed, Field notes with photographs of critical elements documented the reconnaissance activities.
Subsequent site visits were performed in conjunction with specific tasks or scope items associated with
the design. The findings associated with the site visits are described below.

5.2.1. Lake Area

Panther Hollow Lake is a trapezoid shaped
lake approximately 620 feet long,
measured in an east to west direction and
160 feet wide and covers approximately
2.43 acres. The perimeter of the lake is
delineated by a concrete edge; the concrete
creates three steps that provide freeboard
between the water surface and the adjacent
existing ground surface. The steps are 15 to
18 inches wide and 6 to 7 inches high.
Grass or trail can be found adjacent to the
top edge of the step. The easternmost Panther Hollow Lake and
portion of the lake is occupied by sediment embankment (foreground)
and wetlands. These wetlands were formed
from sediment depositions emanating from the two tributary streams that discharge into the lake at the

-12-



Phase II Design Report Pittsburgh Water and Sewer Authority
Panther Hollow Lake and Dam Rehabilitation
City of Pittsburgh, Pennsylvania

casternmost end. Phipps Run and Panther Hollow Run provide the majority of the base and storm flow
from the 0.60 square mile watershed upstream of the lake. This watershed primarily consists of the
Oakland neighborhood of Pittsburgh. A review of historical reports indicates that the lake was last
excavated to remove sediment sometime in the 1980’s. The eastern most end of the lake is where
sediment has accumulated above the water surface elevation, which is reported at 806 feet; however,
sediment has accumulated across the entire footprint of the lake. A bathymetric survey performed in
2018 reports the maximum water depth at 4 feet. Historical reports indicate that after the last sediment
excavation in 1957, the maximum water depth was over 7 feet.

5.2.2. Lake Diversion Structure

Flow to the lake is

controlled by
means of a simple
in-channel

diversion structure,
located at the
confluence of the
two streams.
During base flow
and small storm
conditions, flow

from the tributary
streams is Diversion Structure with concrete

conveyed directly bypass channel (background)

to the Lake

through a small rectangular orifice (approximately 1°-9” wide x 12” to 18” high) in a low concrete dam,
approximately 2°-0” high. During larger storms, an 8’-0” bypass weir is engaged which conveys larger
flows to a concrete, trapezoidal bypass channel, located along the northern perimeter of the lake. The
channel maintains a bottom width of

three feet, a depth of approximately three 36-inch pipe to
feet and 1H:1V side slopes. The channel PWSA CSS pipe
directs stormflow around the Lake and
discharges into a steep sloping 36-inch
diameter pipe located at the northeast
corner of the embankment. This pipe is
connected to a deep combined sewer
system (CSS) pipe operated by the
PWSA. The bypass channel also picks
up several hillside seeps and stormwater
runoff from the northern valley slope
adjacent to the lake.

5.2.3. Earthen Embankment
The existing earthen embankment is

oriented in a south and north direction, which was established during original construction of the
embankment and is approximately 330 feet in length.
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The approximate ends of the embankment tie into the existing valley slopes, which are covered with
mature trees. The embankment surface is covered with established grass. The downstream toe of the
embankment terminates near an existing drainage ditch that runs parallel to the CSX railroad tracks.
Three mature trees are located on or near the embankment crest. The embankment crest elevation varies
from a high point of 810 feet near the center to a low point of 808 at the north and south ends. A swale
near the south end of the embankment that serves as an access point to the railroad tracks is the extreme
low spot on the crest, with an elevation of approximately 807 feet.

5.2.4. Existing Lake Overflow Drain

To maintain the lake pool at its current elevation

of approximately 806, an existing grated Concrete edging and
overflow drain is located in the concrete edging Lake overflow drain
of the lake near the northwest corner. This drain
is approximately 15” by 24” and is connected to
an 18-inch clay pipe that connects to an existing
manhole located at the north ending to the
existing combined sewer system. This combined
sewer system ultimately discharges at the
Monongahela River. The true condition of these
structures is unknown due to the inlet being full
of water and the downstream manhole being
unattainable.

5.2.5. Stream, Lake and Wetlands Delineation

CEC conducted wetland and
stream delineations at the Site
between May and July of 2018.
The purpose of this study was to
identify, delineate, and classify
wetlands, streams, and other
waters located within the limits
of the study area.

Wetlands at east
side of lake

CEC ecologists reviewed the

study area for potential wetlands

in accordance with the routine,

onsite determination

methodology described in the

U.S. Army Corps of Engineers

(USACE) Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987); referred
to hereafter as Corps Manual, supplemented by the following technical guidance documents:

o Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Eastern Mountains
and Piedmont Region (Version 2.0) (January 2012); referred to hereafter as Regional Supplement;

o National Wetland Plant List (Lichvar, et al. 2016); and

e Field Indicators of Hydric Soils in the United States (USDA-NRCS 2017).
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CEC ecologists walked the study area and collected sampling points at wetlands and representative
upland locations. Data collected at each sampling point was recorded on a Wetland Determination Data
Form.

Concurrent with wetland delineations, CEC ecologists assessed the site for streams and other waters such
as ponds, seeps, springs, and vernal pools. These aquatic resources can be identified by the presence of an
ordinary high water mark in accordance with USACE Regulatory Guidance Letter No. 05-05: Ordinary
High Water Mark Identification (USACE 2005).

For streams, physical and biological data were used to infer the stream’s hydrologic flow regime, using a
weight-of-evidence approach. CEC used field indicators such as flow, substrate composition, presence of
defined bed and bank, origin of hydrologic sources, presence/absence of vegetation within the stream
channel, and presence/absence benthic macroinvertebrates, fish, and other aquatic biota to classify onsite
stream segments into one of three stream types — ephemeral, intermittent, or perennial.

Three (3) wetlands were identified within the dam permit study area. One (1) was classified as palustrine
emergent (PEM), one (1) was classified as PEM/palustrine scrub-shrub (PSS), and Panther Hollow Lake
is classified as palustrine unconsolidated bottom (PUB). In total, 0.612 acre of wetland was delineated
within the study area. This was comprised of 0.562 acre of PEM, 0.05 acre of PSS, and 2.34 acre of PUB.

The two major streams tributary to the lake are Phipps Run and Panther Hollow Run. Both of these
streams were classified as perennial.

Wetlands, streams and other waters that meet the guidelines contained in the Corps Manual, Regional
Supplement, and Regulatory Guidance Letter No. 05-05 are subject to regulation by USACE as “Waters
of the U.S. (WOTUS)”, as defined by 33 CFR 328.3(a) (U.S. Congress 1986). USACE has authority to
permit the discharge of dredged or fill material into waters of the U.S. under Section 404 of the federal
Clean Water Act (U.S. Congress 1977). Additionally, Section 401 of the Clean Water Act requires state
agencies to evaluate whether discharges to these waters comply with state water quality standards (U.S.
Congress 1977). A Section 401 Water Quality Certification is required for activities that require federal
permits or authorizations. The Wetland and Stream Delineation Report, dated October 2018, is included
in Appendix B.

5.3. Geotechnical Investigation No. 1 — June, 2018

As part of a broader geotechnical investigation program, on June 11, 2018, CEC supervised the drilling of
one (1) test boring at the Site. AWK Consulting Engineers completed the drilling. The test boring drilled
at the site was advanced to determine the depth and excavation characteristics of the existing soils. The
test boring were generally advanced through the overlying fill using hollow stem auger drilling methods.
A piezometer, used to record groundwater levels, was installed at the test boring location. No rock coring
was performed. The test boring was 16 feet in depth.

5.4. Geotechnical Investigation No. 2 — November, 2018

As part of a broader geotechnical investigation program, between November 9, 2018 and November 18,
2018, CEC performed a supplemental geotechnical investigation consisting of the drilling of three (3) test
borings. Terra Testing performed the drilling as a subconsultant to CEC. The test borings were drilled at
the site to collect soil conditions in the vicinity of Panther Hollow Lake. The test borings were generally
advanced through the subject fill and into the underlying residual soils. Hollow stem auger drilling
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methods were utilized. The test borings ranged in depth from approximately 20 to 40 feet bgs and totaled
approximately 79 feet of soil sampling. No rock coring was performed.

5.5. Geotechnical Investigation No. 3 — July, 2019

As part of a broader geotechnical investigation program, between July 9 and August 23, 2019, CEC
performed a supplemental geotechnical investigation consisting of the drilling of two (2) test borings.
The test borings were drilled at the site to collect soil conditions in the vicinity of Panther Hollow Lake.
The test borings were generally advanced through the subject fill and into the underlying residual soils.
Hollow stem auger drilling methods were utilized. The test borings ranged in depth from approximately
28 to 34 feet bgs and totaled approximately 62 feet of soil sampling. No rock coring was performed. The
samples collected were subjected to geotechnical laboratory testing to obtain soil parameters required for
detailed geotechnical design.

5.6. Geotechnical Investigation No. 3 — September, 2019

On September 30, 2019, CEC performed a supplemental geotechnical investigation consisting of the
drilling of two (2) test borings. The test borings were drilled at the site to collect additional Shelby tube
samples, to verify geotechnical conditions from the July, 2019 geotechnical investigation. The Shelby
tubes were subjected to geotechnical laboratory testing to obtain soil parameters required for detailed
geotechnical design.

5.7. Lake Sediment Investigation — October, 2019

On October 3, 2019, CEC conducted a lake sediment investigation. The purpose of the investigation was
to collect sediment samples to determine the chemical makeup of the materials for reuse of disposal. Five
samples were collected in lexan tubes from a small rowboat. The lexan tubes were pushed into sediment
over a distance ranging from 2.6 feet to 3.4 feet. The length of samples retrieved ranged from 1.3 feet to
1.8 feet. The samples will be analyzed for the following parameters; TCL Volatile Organics, TCL
Semivolatile Organics, TCL PCBs and TAL Metals.

The complete Geotechnical Report is included in Appendix C.
5.8.  Bathymetric Survey and Mapping

In 2016, AWK Consulting Engineers, LLC (AWK) performed a topographic survey of the Site in
conjunction with the Four Mile Run Schenley Park Green Infrastructure Concept 20% Preliminary
Design. AWK commenced the original field work in January 2017 and completed the field work in
March 2017. The survey was completed in the North American Vertical Datum (NAVD) 1988 and
Pennsylvania State Plane (feet) coordinates NAD 83 modified to the ground. Benchmarks and control
points were set within the proposed project limits.

Upon review of the original topographic survey prepared by AWK, AWK provided additional
supplemental survey field work in support of the design work and to fill data gaps. AWK prepared an
updated AutoCAD file of the survey, which was used to prepare the existing conditions base map utilized
in design.

In May 2018, AWK Consulting Engineers, Inc. conducted a detailed bathymetric survey of the existing
Panther Hollow Lake to supplement existing LiDAR topographic data surrounding the lake. The
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bathymetric survey was a crucial part of the lake design since it provided a means to calculate the
approximate amount of material that would need to be dredged from the lake.
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6. DESIGN
6.1. General

This section of the DR discusses the specific design tasks associated with the Project. Design criteria,
analysis methods, assumptions, and results associated with each design task are explained. Presentations
of the designs on plan and detail drawings are also discussed. Results and conclusions developed during
site reconnaissance efforts and during completion of the DR are discussed, and their relationship to design
development presented.

The following design tasks were completed as part of the Project:
6.2. Geotechnical Design
6.2.1. Geotechnical and Environmental Laboratory Testing

Geotechnical laboratory testing of soil samples collected during the four investigations was performed for
CEC by Geotechnical Testing Services of Coraopolis, Pennsylvania. Testing was performed on the split
spoon and Shelby tube soil samples collected from the test borings. The testing conducted included grain
size analysis, soil classification, moisture content, Atterberg limits, unit weights, triaxial shear test in an
undrained condition with pore pressure readings and Hydraulic conductivity. Geotechnical results of all
testing are presented in the Geotechnical Report, attached as Appendix C.

6.2.2. General Description of Soils

Based on the observations from the subsurface investigations and the results of the geotechnical testing,
fill materials were encountered at the ground surface or directly beneath topsoil and ranged in thickness
from approximately 14 to 30 feet and consisted of brown, dark brown and gray clay and silty clay. Traces
of silt, sand and rock fragments were also identified. Varying amount of deleterious (organics, roots,
plastic, etc.) materials were noted throughout the existing fill. The consistency of the fine-grained
existing fill was variable, ranging from very soft to very stiff but was primarily very soft to medium stiff.
USCS classifications of the fill varied between CL, CH and MH. Residual soils encountered beneath the
fill materials consisted primarily of clay and claystone.

The moisture of the soil layer based on field observations, varied from moist to wet.

Bedrock was encountered in three of the test borings at depths that ranged from approximately 26.5 to
34.2 feet bgs. No NQ-size bedrock core was obtained as part of this investigation, however bedrock that
was sampled through hollow stem augering and split-spoon sampling consisted of claystone. Bedrock
will be not be encountered during raising of the existing dam embankment.

Water was present at the completion of soil sampling in Test Boring B-14 at a depth of 12.8 feet bgs. This
test boring is less than 20 feet from the edge of the lake. The absence of water in the boring may be due
to the impervious nature of the fill materials.

6.2.4 General Description of Soils — Sediment in the Lake

Based on the results of the sediment survey, the soil sampled from the lake consists of compacted fill and
natural soils. Variations in the field descriptions of soil color and the sand and gravel sized components
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of the jar samples were relatively minor. The residual soils located beneath the sediment had field
classifications of. The USCS classification of this soil was also CL.

6.2.5 Piezometer Installation

One piezometer (PZ-1) was installed at the southwest corner of the existing embankment to measure
groundwater elevations. Measurements were taken between February and October of 2019. The
groundwater readings varied from a low elevation of 801.1 feet to a high elevation of 805.8 feet. The
groundwater results were utilized in the analysis of stability of the proposed embankment raise, discussed
below. Additional groundwater information is presented in the Geotechnical Report, attached as
Appendix C.

6.3. Reservoir Drawdown and Dewatering for Dredging/Excavating Lake Sediments

Prior to conducting sediment excavation activities, a temporary dewatering the lake will be performed to
facilitate excavation activities in the dry. This approach will also be beneficial during the construction of
the meandering channel for the Treatment Wetlands at the existing wetlands on the east side of the lake.
In order to dewater, the existing streamflow and potential stormwater flow from Phipps Run and Panther
Hollow Run will need to be diverted at the east end of the lake, prior to the Treatment Wetlands,
discussed below. This will be
accomplished by constructing a
temporary berm at the confluence Bypass channel for
of Phipps Run and Panther ;jewate_rlng. Waterway
. o lake is lower left.

Hollow  Run. With  the

construction of the berm at this

location, streamflow will be

directed into an existing trapezoid

shaped concrete bypass channel,

discussed in Section 5.2.2 above.

The channel is located near the

toe of the valley slope on the

north side of the lake. The

channel discharges into an

existing 36-inch diameter pipe,

which leads to the PWSA CSS

pipe.

If necessary, additional fill can be
placed on the downslope (lake) side of the bypass channel; when combined with the existing valley slope,
additional depth for stormwater flow is

provided.

After lake excavation is completed and the

Treatment Wetlands has been constructed, the Bypass channel on
berm at the confluence of the two streams can north side of lake

be removed and the lake allowed to naturally
rewater. The bypass channel will then be
demolished and removed, to facilitate
excavation and grading on the north side of
the lake. The 36-inch pipe leading to the CSS
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will also be partially demolished and sealed. This demolition and sealing will only be performed after the
embankment raise has been completed and the principal spillway pipe and emergency spillway channel
constructed.

6.4. Treatment Wetland

The Treatment Wetland is a mounded area that possesses a circuitous channel planted with native wetland
species suited to the hydrologic regime. The channel receives discharges from the Forebay by means of a
pipe that restricts flow to a maximum of 10 cfs, a level that will not promote scour, and conveys the flow
for release to the Lake. By passing water through the planted circuitous channel, nutrients, contaminants,
pathogens and sediment are filtered or captured and processed by the natural systems. The Treatment
Wetland was designed with the intent of resembling the existing wetland area that has formed at the east
end of the Lake, and to provide additional water quality benefits at a later date if it appears that the Lake
water requires further treatment.

6.5.  Forebay Pond

The Wet Sediment Forebay serves as a sediment sump for material transported by Phipps Run and
Panther Hollow Run. The Forebay sits east of the lake receiving discharges from both streams. During
dry weather and “normal” rainfall, the Forebay slows the velocity of the contributing flows allowing
particles to drop out of the water column before over-flowing to the Treatment Wetland, thus limiting the
build-up of sediment within the Lake itself. During periods of higher contributing flows, larger debris
will drop out but fines will remain suspended and will progress to the Lake by way of the Bypass
Cascade. Spatial constraints prevent enlarging the Forebay to provide better settling.

During normal operation, the Forebay will remain wet with levels controlled by the downstream Flow
Control Structure. Periodic maintenance will include excavation of the accumulated material for
replacement elsewhere. The design includes a dewatering gate valve and perforated bottom drain to allow
for full drawdown in advance of maintenance, and a geo-grid reinforced ramp allowing for equipment to
enter the area.

6.6. Material Excavation and Fill Placement

Excavation will be required to facilitate construction of the lake reshaping, the forebay, embankment
raise, principal spillway pipe installation, and emergency spillway. Excavation is proposed for the
following areas:

« Excavation will be performed over the footprint of the existing lake and will extend beyond the
existing footprint in some locations to construct the proposed lake reshaping.

« Excavation will be performed east of the existing lake to construct the proposed forebay basin.

» Excavation will be performed on the existing earthen embankment crest to create a toe key for the
proposed embankment fill to raise it approximately four feet.

« Excavation will be performed to facilitate construction of the principal spillway pipe. Excavation on
both sides of the railroad tracks will occur to construct jack and bore pits for the proposed spillway
pipe to cross under the railroad tracks.

o Excavation will be performed to construct the emergency spillway. The invert of the emergency
spillway will be approximately 1 foot below the crest of the embankment, have a concrete liner, and a
concrete cutoff wall. The cutoff wall will be located at the upstream end of the spillway and extend 18
inches below the spillway.
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Fill placement will be performed at selected locations prior to and after construction of the lake reshaping,
principal spillway pipe, and emergency spillway. The majority of fill placement will occur along the
existing earthen embankment as part of the embankment raise. Material to be used as fill for the
embankment raise will consist of a cohesive, well graded material compacted to 95% of the maximum dry
density, as determined by ASTM D698 (standard proctor). The cohesive material will not be a high
plastic clay (CH classification). A detailed discussion of the embankment raise is presented in Section 6.7
below.

6.7.  Hydraulic and Hydrologic Analysis of Lake and Spillways

A hydraulic and hydrologic analysis was performed to develop the basic geometry for the lake reshaping,
forebay basin, the principal spillway pipe size, and emergency spillway size. The hydraulic and
hydrologic analysis was also performed to conduct a dam breach analysis. The Hydrologic and Hydraulic
Technical Report is attached as Appendix D.

6.7.1. Stage vs. Storage Relationship

Stage vs. storage curves depict the relationship between the water surface elevation (ft) in a reservoir and
the volume of water being stored. It is necessary to determine the stage vs. storage curves for Panther
Hollow Lake to understand how the lake performs during flooding events to attenuate peak inflows;
during both seasonally wet and dry conditions and to assess the lake yield.

CEC developed an existing stage vs. storage curve for Panther Hollow Lake using the bathymetric and
topographic mapping developed by AWK in May of 2018. CEC developed a proposed stage vs. storage
curve for Panther Hollow Lake based off the proposed design contours.

The stage vs. storage curve was used in the HEC-HMS model developed for the dam’s breach analysis
and in the XPSWMM model developed by Mott MacDonald for the project area to accurately predict the
response of the lake (i.e. water surface levels) to the modeled flood events. The stage-storage curve is
presented in Figure 6.5-1, and the stage-storage table is included in Appendix D. The development of the
HEC-HMS model and the XPSWMM model are discussed below.
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Figure 6.5-1 — Panther Hollow Lake Stage vs. Storage Curve

6.7.2. Watershed Hydrologic Analysis

A hydrologic analysis was performed using Soil Conservation Service (SCS) methods to determine the
runoff coefficient and time of concentration associated with the drainage area of Panther Hollow Lake.
The hydrologic modeling process selected by CEC utilizes the U. S. Army Corps of Engineers (USACE)
Hydrologic Engineering Center’s HEC-HMS software to perform the analyses. HEC-HMS version 4.3
was used to simulate the precipitation-runoff process in a stepped drainage area system. Specific site
parameters needed to perform this analysis include watershed size, SCS runoff curve number, soil types,
and land use.

The watershed size draining to the lake was determined by reviewing USGS topographic mapping and
delineating limits of the drainage area. The size of the watershed was delineated to be approximately
390.4 acres or 0.61 square miles. The area of the lake itself is approximately 2.3 acres or 0.0036 square
miles or 0.5% of the drainage area.

SCS runoff curve numbers account for the permeability of land uses and soil types in a constant value that
is useful in stormwater runoff calculations. The curve numbers were calculated by subdividing the
watershed according to land use and soil types. The land uses were established and subdivided by
reviewing aerial photography, while the soil types were subdivided using USDA soil mapping. The curve
number for the basin draining to Panther Hollow Lake was determined to be 84, and the curve number for
the lake area was determined to be 100.

For input into HEC-HMS, and in accordance with the NRCS National Engineering Handbook Chapter 15,

Part 630.1502(a) (NEH), 2010, the T, was then converted to a lag time (L). The following equations were
used: 15-4b (for time of concentration), and equation 15-3 of the NEH (for the T, and L computation).
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(Time of Concentration, Equation 15-4b):

198 (5 +1)07
° 1,140Y°°
¢ = time of concentration (hr)
| = flow length (ft.)
Y = average watershed land slope (%)
S = maximum potential retention (in), where:

cn’ = the retardance factor based on curve number

(Relation between Lag Time and Time of Concentration, Equation 15-3):
T.=—
¢ 06
L = basin lag time (hours)
T. = basin time of concentration (hours)

The time of concentration for the drainage area to the reservoir was found to be 51.6 minutes and the lag
time was found to be 31.0 minutes. The lag time was input into HEC-HMS for the subbasin using the
Soil Conservation Service (SCS) Unit Hydrograph transform method. The T. inputs and calculation
results are included in the Hydrologic and Hydraulic Technical Report in Appendix D.

6.7.3. Routing Inflow Design Hydrograph

The stage storage curve and hydrologic information (watershed size, percentage of impervious land use;
SCS runoff curve number; time of concentration) developed above for Panther Hollow Lake was used in
the XPSWMM model software. XPSWMM is a piece of hydrologic modeling software used to build 2D
models which may be used to simulate the precipitation-runoff processes in a stepped watershed system.
The XPSWMM model was simulated under six different 24-hour design storms, the 1-, 2-, 10-, 25-, 50-,
and 100-year storm events. Since the ultimate discharge point of the flow exiting the lake is the
Monongahela River, the model was ran under normal pool condition (elevation 811 feet, NAVDS88) and
the 100-year water surface elevation (elevation 833 feet NAVDS8S) of the Monongahela River to account
for any backwater conditions caused by the river.

Three historical storm events were identified based upon investigation of historical flooding in the
neighborhood areas downstream of the dam. These storm events are summarized in the table below. The
amount of rainfall for various time durations are shown along with the corresponding storm recurrence
intervals (RI). All rainfall data shown in the table are taken from a rain gage located approximately 0.75
miles south of the dam and operated and maintained by 3 Rivers Wet Weather (3BRWW). The annual
recurrence intervals were calculated based on the latest version of NOAA Atlas 14, available online at the
NOAA Precipitation Data Server (https://hdsc.nws.noaa.gov/hdsc/pfds/). The highest annual recurrence
intervals for each of the storm events are shaded in red.
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Time August 8-9, 2007 June 17, 2009 August 19, 2011
Interval Rainfall (in) RI Rainfall (in) RI Rainfall (in) RI
15-min 0.53 <1-year 0.51 <1-year 1.12 25-year
30-min 0.88 1.5-year 0.89 1.5-year 1.50 20-year
60-min 0.98 1-year 1.46 5-year 1.82 15-year
2-hr 1.00 <1-year 2.81 75-year 1.85 7.5-year
3-hr 1.00 <1-year 3.04 75-year 1.87 6.5-year
6-hr 1.13 <1-year 3.28 45-year 1.87 3.5-year
12-hr 1.99 2-year 3.29 20-year 1.94 2-year
24-hr 2.32 2-year 24-hr: 3.78 1.94 1-year
2-day 2.56 1.5-year 2-day: 3.79 1.94 <1-year
3-day 2.57 1.25-year 3-day: 3.80 1.94 <1-year

The 100-year, 24-hour storm event was used as the design storm for the modeling analysis.

The XPSWMM program runs multiple calculations at various time intervals to determine multiple aspects
associated with the reservoir. These aspects include, but are not limited to:

Inflow rates over time

Peak inflow rates

Outflow rates over time

Peak outflow rates

Water surface elevations over time
Peak water surface elevations

The XPSWMM calculations associated with the above discussion are provided in Appendix D.
6.7.4. Dam Breach Analysis

As required by the PA Code Chapter 105, a dam breach analysis was performed to estimate the potential
hazard areas associated with a failure of the dam. The analysis was performed using the HEC-RAS
modeling program which was developed by the USACE and performs two-dimensional unsteady,
subcritical and supercritical flow modeling for various open channel systems on digital terrain surfaces
for determination of flood inundation depths and limits.

Dam breach modeling was completed with input parameters in accordance with the Federal Guidelines
for Inundations Mapping of Flood Risks Associated with Dam Incidents and Failures (FEMA P-946, July
2013). A piping failure breach was analyzed for the 24-hour probably maximum precipitation (PMP), 24-
hour 0.5PMP, 100-Year 24-hour, 50-Year 24-hour and Sunny Day conditions scenarios. The dam breach
was located along the southwestern corner of Panther Hollow Lake. The detailed analysis and parameter
inputs are described in the Hydrologic and Hydraulic Technical Modeling Report included in Appendix
D.
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Results of the breach analysis are summarized in Table 1 below.

Table 1 Summary of Breach Results

Scenario Southwest PMF- | Southwest Sunny
100YR Day
WSEL WSEL
Breach Trigger
814.3 12:00
Pool Elevation at Breach,
Initial (ft) 806 806
Time Breach Occurs 12:20 12:00
Breach Type Piping Failure Piping Failure
Piping Failure Breach Initial
Elevation (ft) 802 802
Storage Volume at Breach (ac- 3461 952

t)

6.7.5. Principal Spillway Pipe System

As required by the PA Code Chapter 105, a principal spillway pipe system was designed for the Panther
Hollow Lake dam. The proposed principal spillway pipe system consists of a 30-inch diameter vertical
riser section with a 30-inch outlet pipe. The riser and outlet pipe will be constructed of solid wall HDPE.
The riser structure rim is set at elevation 806, the normal water surface level of the existing lake.

The spillway pipe size was designed using an iterative process and the same XPSWMM software
described above. The pipe was sized to safely pass the 100-year, 24-hour storm event and prevent the
activation of the emergency spillway during this storm event. During the 100-year storm event, the 30-
inch spillway pipe safely passes 51 cfs of flow, and the maximum water surface elevation in the lake
reaches 812.8. This elevation provides 1.2 feet of freeboard from the water surface elevation to the crest
of the embankment raise.

Detailed calculations and figures associated with the spillway pipe are presented in Calculation Brief in
Appendix E. The plan, section, and details of the spillway pipe system are shown on the drawings.

6.7.6. Low Level Outlet Pipe and Valve

In conjunction with the design of the principal spillway pipe, design of a low level outlet pipe is required
in accordance with PA Code Chapter 105, Section 105.96. The outlet pipe size should be capable of
draining the top two feet of the reservoir plus 70 percent of the highest mean monthly inflow in 24 hours
in an emergency situation. Using the stage storage curves, it was determined that an average flow rate of
1.41 cubic feet per second (cfs) would be required to drain the top two feet of the reservoir. An additional
2.0 cfs would be required to satisfy the highest mean monthly inflow requirement, resulting in a total flow
requirement for the bypass drainage device of 3.41 cfs.
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The proposed emergency drawdown pipe is a 10-inch HDPE pipe with a gate valve located approximately
80 feet south of the pipe end. The 10-inch pipe is proposed to run parallel to the 30-inch outlet pipe for
approximately 100 feet, where it then ties into the 30-inch pipe. The invert of the 10-inch pipe is 800 feet.
The 10-inch diameter gate valve will be constructed within a 36-inch inside diameter concrete manhole
with a stem guide extending from the gate valve to the top of the manhole to allow for manual operation
of the valve outside the manhole. The time required to empty the top two feet of the reservoir and 70
percent of the highest mean monthly inflow was 16.96 hrs, with the gate valve fully opened.

Detailed calculations associated with the low level outlet pipe are presented in Appendix E. The plan,
section, and details of the emergency drawdown pipe and valve are shown on the drawings.

6.7.7. Filter Drainage Diaphragm

As discussed in Sections 6.7.5, the principal spillway pipe will extend through the embankment. To
intercept potential groundwater seepage that can flow through cracks that may occur in compacted fill
surrounding piping or groundwater that may flow along the interface between the pipe and the
surrounding fill, a filter drainage diaphragm was designed. The filter diaphragm is crack intercepting and
sealing zone, not a drainage zone. The upstream face of the filter diaphragm will collect eroded soil
particles carried by flow and prevent further crack flow. The length, width and height of the filter
drainage diaphragms were designed in accordance with the National Engineering handbook, Part 628-
Dams, using the diameter or geometry of the structure around which it will be built.

Construction of the filter drainage diaphragm will be performed using a trenching method or simultaneous
lift method. In the trenching method, fill is spread and compacted to a selected height and a trench is cut
to facilitate the placement of the drainage material. In the simultaneous lift method, the filter drainage
material is raised at the same rate, with the same lift thicknesses as the fill material. Calculations are
provided in the Calculation Brief in Appendix E.

The plan location of the filter drainage diaphragm and details for construction are shown on the
Drawings.

6.7.8. Emergency Spillway

As part of the required spillway pipe system, an emergency spillway was designed to convey storm events
larger than the 100-year, 24-hour storm. The proposed embankment and emergency spillway were
designed such that the emergency spillway is not activated in storm events that are 100-year, 24-hour and
less.

To size and design the emergency spillway, it was assumed the principal spillway pipe and emergency
drawdown pipe are clogged. The emergency spillway was sized to convey the 100-year, 24-hour storm
event to prevent over-topping of the embankment crest and have a 0.3 feet of freeboard. After an iterative
design process, the spillway was sized to be 25 feet wide and 1 foot deep with 3H:1V side slopes.

The design of the spillway was performed using HydroCAD software. Detailed calculations associated

with the spillway are presented in Appendix E. Plans, sections, elevations, and details of the spillway are
shown on the drawings.
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Spillway Feature

Maximum Design Flow (cfs)* 327
Peak Lake Discharge (cfs) 51
Peak Discharge from 100-Yr Events (cfs) 31.01
Increased 100-Yr Outflow Rate (%) 4.4
Minimum Dam Crest Elevation (ft) 813
Top of Spillway Elevation (ft) 814
Maximum Water Surface Elevation (ft) 813.7
Total Head (ft) 0.7
Spillway Height (ft) 1
Length of Spillway (ft) 15
Spillway Width (ft) 20

6.7.9. Water Quality Analysis
Water quality analysis was not a required design parameter for this project.

6.8. Structural Analysis and Design

A concrete foundation will be required for the principal spillway pipe riser structure and a concrete
control section and downchute will be required for the emergency spillway.

References utilized in the design are presented in Section 4.0 of this report. Calculations associated with
the structural design of the concrete features, including design loads are presented in the Calculation Brief
in Appendix E.

6.8.1. Structure Design

Structural design of hydraulic structures is in accordance with EM 1110-2-2104 for reinforced concrete
supplemented by ACI 350-06. Structural design for non-hydraulic structures is in accordance with ACI
318-08.

6.8.2. Design Parameters

The following information was utilized for structural design

Friction at Material Interface
Sliding Friction Factor 0.35 (Geotechnical Report)

Concrete
Compressive strength, f.” = 4500 psi at 28 days for structural design. Concrete is nevertheless specified
to have a compressive strength, f.” = 5000 psi at 28 days to improve durability.

Reinforcing Steel

ASTM A615 Grade 60, uncoated, unless noted otherwise
ASTM A706, uncoated, only where noted for welding
Minimum concrete cover:
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Location Minimum Cover (in)
Surfaces subject to abrasion by flowing water 6
Unformed concrete placed against earth 4

Surfaces to be in contact with earth or water:

Less than or equal to 2 foot thick 3
Greater than 2 foot thick 4
All other places 2
Dead Load Unit Weights (D)
Reinforced Concrete 150 pcf
Steel 490 pcf
Water 62.4 pcf

Uplift Loads (U)

The location of the emergency spillway is above the groundwater elevation presented in the Geotechnical
Report. Uplift forces associated with stormwater elevations are only present during the peak portion of
the hydrograph, which is less than 6 hours. Therefore uplift forces are considered negligible.

Earth (H)

Refer to the Geotechnical Report in Appendix C for detailed soil parameters and testing results.

Wind Loads (W)
Wind loads are not considered to be a controlling factor in the design of the structure.

Snow Loads (S)

Snow loads are not considered to be a controlling factor in the design of the structure.

Flood Loads (Fa)
Stream pressure and wave loads are not considered. Loads defined specifically of Flood Loads (Fa) are
not considered.

Earthquake Loads (EQ)
For the structural components, design for earthquake loading is not to be considered. Based on USACE
EM 1110-2-2200, Gravity Dam Design, Section 3-3 Loads, Item (1) General, paragraph (a):

The earthquake loadings used in the design of concrete gravity dams are based on design earthquakes and
site-specific motions determined from seismological evaluation. As a minimum, a seismological
evaluation should be performed on all projects located in seismic zones 2, 3, and 4. Seismic zone maps of
the United States and Territories and guidance for seismic evaluation of new and existing projects during
various levels of design documents are provided in ER 1110-2-1806, Earthquake Design and Analysis for
Corps of Engineers Projects.

Referencing Figure C-1 the Seismic zone map of the United States found in ER 1110-2-1806, the site is
located in zone 1 therefore a seismological evaluation is not warranted. Nonetheless earthquake loading
was determined to use with the PA Code load combinations. The seismic response coefficient for the dam
was determined using ASCE 7-05 procedures. Two types of earthquake loads, inertia forces and
hydrodynamic forces, were determined based on EM 1110-2-2200.
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6.8.3. Miscellaneous Design Requirements
6.8.3.1. Joints and Waterstops

Expansion joints and contraction joints will be required during design of the emergency spillway to
reduce the risk of crushing or spalling of the concrete along these interfaces due to thermal expansion and
differential movement. Contraction joints are located along all of the spillway structure at a spacing of
approximately 12 and 25 feet to control cracking. Waterstops have been provided along all joints to
produce a water tight structure. At locations where waterstops need to join at two different angles or
where different size waterstops meet or join, the use of split waterstops will be prohibited.

6.8.3.2. Concrete Finish Evaluation

The class of concrete finish was evaluated for construction of the emergency spillway structure. Based
upon EM 1110-2-2000 “Standard Practice for Concrete for Civil Works Structures”, a Class AHV Finish
is a special finish that was developed by the USACE for spillways or other water passages where the
velocity of the water is expected to be 40 feet per second or greater. The materials and workmanship for
forming the Class AHV Finish is the same as a Class A Finish, except the use of steel forms is permitted
with the Class AHV Finish and the allowances for offsets are more restrictive. Due to the restrictive
nature and the increased construction cost associated with the use of the Class AHV Finish, all concrete
structures will be constructed with a Class A Finish on all surfaces exposed to view and a Class D Finish
on all surfaces against which backfill will be placed.

6.9. Analysis of Embankment Raise
6.9.1. Lake Embankment Area

An analysis of the stability of the proposed embankment raise is required by PA Code Chapter 105,
Section 105.97. The proposed embankment raise consists of a 15 foot wide crest with a downstream side
slope of three horizontal to one vertical (3H:1V) and an upstream side slope that varies between 3H:1V
and 8H:1V. The height of new fill proposed for the embankment raise will vary between 6 feet and 8.5
feet and will create a uniform crest elevation over the entire 530 linear feet of embankment of 814 feet. A
minimum 15 feet wide embankment core will be constructed using structural cohesive fill from an
elevation two feet below the existing ground surface of the embankment to the crest of the proposed
embankment raise at elevation 814 feet. General fill will be used to grade the shallower slopes of the
embankment raise. A plan and section of the embankment is presented on the Drawings.

To determine if the existing slopes to remain and the proposed slopes of the embankment raise will be
stable after construction and during variations in water surface elevations in the lake associated with
stormflow, an analysis of the geometry of the slope, the strength parameters of the existing and proposed
embankment soils, and the location of groundwater must be performed. A stability analysis to determine
the factor of safety with respect to these conditions was performed.

The analysis was performed using the SLIDE computer software program, developed by Rocscience. The
program provides a general solution of slope stability using two-dimensional limit equilibrium methods.
The program calculates a factor of safety, which indicates whether or not the proposed embankment will
fail under the worst service conditions for which it was designed. Failure of a slope is defined as the
downward or outward movement of a slope and occurs when driving forces acting on the slope exceed the
resisting forces. Movement may be caused by several conditions: a gradual disintegration of the structure
of the soil, an increase in pore water pressure, or a modification of the slope. The analysis utilized the
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results of the laboratory testing to establish soil parameters and soil geometry needed for the generation of
input and the development of tabular and graphical output.

The SLIDE software utilizes an Auto Refine Search Method for locating the global minimum safety
factor for circular slip surfaces. The Auto Refine Search method is different from other search methods in
SLIDE because the search for the lowest safety factor is refined as the search progresses. An iterative
approach is used so that the results of one iteration are used to narrow the search area on the slope, in the
next iteration. The Auto Refine Search method is a simple but effective algorithm for locating the global
minimum circular slip surface. The Auto Refine Search method works as follows:

1. First, the slope surface, as defined by the Slope Limits, is divided into a number of divisions.
2. Circles are then generated between each pair of divisions.
3. The safety factors are then calculated for these circles and the lowest safety factor associated with

each division along the slope is recorded.

4. This constitutes one iteration of the Auto Refine Search method.

5. The divisions with the lowest recorded factors of safety are then subdivided and the process is
repeated.

A surface filter allows the user to put a limit on the elevation of the search, resulting in the search only
looking for failure surfaces above a user-defined elevation. A minimum depth option also exists. Surfaces
with a depth less than this value are filtered out of the analysis. This allows the user to ignore shallow
failure surfaces.

The factor of safety calculated by SLIDE was compared against acceptable factors of safety published in
applicable code standards. Table 6-1b of EM 1110-2-1913 provides the following minimum factors of
safety for earthfill dams:

Condition Required Factors of Safety
End of Construction 1.3
Sudden Drawdown 1.2
Long-Term (Steady Seepage) 1.4

PA Code Chapter 105, Section 105.97 (c.) provides the following minimum factors of safety.

Condition Required factors of Safety
Normal Pool with steady state seepage 1.5
Maximum Pool with steady state seepage 1.4
Sudden drawdown 1.2

Cross-sections of the embankment for design were developed using the information obtained during the
geotechnical investigation. Consideration was given to the vertical height of the slope, the minimum and
maximum elevation of the water surface associated with low flow and high flow periods, the type of soil
that the slope will be constructed with, the various soil zones and the depth to bedrock to arrive at a
preliminary section for analyses. Using these variables, the section discussed above was developed.

The location of the phreatic surface within the embankment was determined using the elevation of the
groundwater documented during the subsurface investigation or professional judgment when evaluating
worst case hydrostatic conditions. A finite element model was developed to estimate the steady-state
groundwater conditions. The horizontal permeability was assumed to be 2 times greater than the vertical
permeability for the newly placed fill soils. These are conservative assumptions, which will increase the
seepage through the embankment in the stability model, which will decrease the stability factor of safety.
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This finite element groundwater model was evaluated to estimate the phreatic surface in steady-state
conditions and then the minimum FS for slope stability was estimated using the steady-state phreatic
surface.

The stability of the upstream and downstream slopes was evaluated using the following scenario/load
conditions.

Load Condition/Scenario 1 and 4 — Normal Lake Elevation/Normal Embankment Phreatic Surface: This
is the most common condition, occurring when the lake is at its normal pool elevation and a phreatic
surface is established through the embankment, based upon the elevation of the water table identified
during performance of the subsurface investigation. A static (Load Condition 1) and seismic (Load
Condition 4) analysis were performed.

Load Condition/Scenario 2 — Normal Lake Elevation/ Elevated Embankment Phreatic Surface: This is
the worst case scenario, occurring after a flood of adequate duration has increased the phreatic surface
within the embankment to an elevation equal to the top of the embankment. The floodwater in the lake
then recedes quickly to normal pool elevation, thereby creating an embankment that is fully saturated with
no lateral water forces.

Load Condition/Scenario 3 — Lake at Flood Elevation/ Normal Embankment Phreatic Surface: This
scenario assumes the lake water level is at normal pool elevation and has a rapid drawdown to being
empty.

Load Condition/Scenario 5 — Post Construction/Existing Phreatic Surface: This scenario assumes the lake
is empty and all grading is complete. The phreatic surface is based on the water levels determined from
the installed piezometers.

Material parameters used in this analysis were based on site specific laboratory testing, published values
for typical soils, and our experience with similar materials. New fill for the embankment will consist of
cohesive low permeability fill (Structural Cohesive Fill) will be placed to construct the core of the Panther
Hollow Lake dam. The remaining fill will consist of general site fill (General Fill). These material
parameters are shown in Table 2.

Table 2 —New Fill Material Parameters

Material Type Unit Weight | Angle of Friction | Cohesion | Permeability
(pcf) (degrees) (psf) (cm/sec)
Structural Cohesive Fill 125 20 100 1x10°
General Fill 125 20 75 1x107°

The existing fill on site is predominantly fine-grained (i.e. low to highly plastic silts and clays) towards
the existing ground surface and has an increase in sand content with an increase in depth. Zones of
coarse-grained material were noted a varying depths in the test borings logs. The existing fill parameters
used in the analysis are as follows:
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Table 3 — Existing Fill Material Parameters

Effective Undrained
Material Unit Effective o Undrained Cohesion
. Angle of . Permeability .
Type Weight Friction Cohesion Cohesion Increase
With Depth
(pcf) (degrees) (psf) (cm/sec) (psf) (pst/ft)
Exgﬁng 101 33.7 144 129 x 10° 764 6

6.9.2. Conclusions

Based on the calculated and minimum factors of safety which are shown in Table 4, all of the analyzed
scenarios meet or exceed the minimum factors of safety per the Pennsylvania Code. The proposed cut and
fill slopes for the embankment should be stable if constructed in accordance with the design
specifications.

Table 4 — Stability Analysis Summary

Calculated FS Minimum FS
Scenario #1 291 1.5
Scenario #2 —
Downstream Slope 2.38 1.4
Scenario #2 — Upstream 291 1.4
Slope

Scenario #3 3.15 1.2
Scenario #4 2.57 1.1
Scenario #5 3.20 1.3

The printed output for the stability analyses, the graphical presentation of the factors of safety associated
with the critical failure surface, and additional discussion of the analysis is presented in the Geotechnical
Report in Appendix C.

6.10. Water Line Relocation

An existing 15-inch diameter waterline will need to be relocated as a result of this proposed project. The
existing waterline is located directly beneath the proposed dam embankment. The proposed waterline
alignment is shown on the drawings. The waterline will be relocated outside of the embankment limits to

allow for future maintenance on the waterline without disturbing and affecting the integrity of the
embankment.
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7. CONSTRUCTABILITY, PERMITTING, OPERABILITY, AND
MAINTENANCE

7.1. General

As discussed in section 6.3 of this report, the Panther Hollow Lake will be dewatered to allow for the
excavation of soils/sediment within the lake and return it to conditions that may have existed during
original construction. Dewatering will also allow for construction of the Treatment Wetlands at the east
side of the lake. The treatment wetland provides additional wetland area to the project and improves
water quality prior to the water entering the lake. The lake will provide greater storage capacity as a
result of the excavation of years of sediment accumulation, which aids in protection of downstream
residents against flooding during storm events and also creates a healthier condition for plants and fish
habitat. This approach provides an economic and constructability savings when compared to hydraulic
dredging, which does not reduce moisture contents of soils/sediment that are excavated or regraded.

7.2. Constructability

The majority of the work associated with this project involves the need to excavate or place fill, as well
as, the use of cast-in-place and precast concrete. The principal spillway pipe and emergency spillway
open channel require the placement of cast-in-place concrete. Steel reinforcement will be installed for
structural support of the cast-in-place concrete and formwork will be constructed to obtain the proper
design geometry. Precast concrete manhole structures will be utilized at two locations. These will be
provided by precast concrete manufacturers.

The majority of the excavation and placement of earth will be performed in prior to concrete activities.
Excavation will be performed within the footprint of the existing lake, the forebay pond area and the
Treatment Wetland areca. Excavation to install the emergency spillway pipe will also be performed.

Overexcavation will be performed on the existing dam embankment where the embankment raise is to be
constructed. Overexcavation will involve removing two feet of soil from the top of the existing
embankment where the embankment core component of the embankment raise is to be constructed and
replacing the overexcavation with compacted select fill. Embankment details are provided in the
drawings. .

Fill placement will be performed during construction of the embankment raise and at various locations
around the perimeter of the lake. Two types of fill will be placed. Structural cohesive fill will be used in
the embankment core to raise the crest elevation to 814 feet. This material may be available on-site or it
may be imported from an off-site borrow location. General fill will be utilized at other fill locations.

Earthmoving and concrete work use conventional construction techniques. The procedures associated
with preparing and performing tasks using these construction materials is moderately easy. The relatively
small work area may allow for limited use of dump trucks to move material from one location to another.
Excavating equipment that can also haul short distances may be utilized. The concrete work is primarily
surface concrete placement with easy access to the concrete placement locations. Reinforcement within
the concrete requires no intricate bends and will be easy to install, either in mats or in individual bars.
Waterstops will be required in joints associated with the emergency spillway. Installation of these items
requires modification to formwork to facilitate extension of the waterstop to an adjacent concrete slab.
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Placement of the waterstop and joining will be performed at the locations shown on the drawings and
according to the manufacturers installation guide.

In addition to the concrete and earthwork described above, other ancillary tasks include installation of
piping and valves, demolition of existing structures, installation of riprap erosion protection and
vegetation of disturbed areas. These activities are also moderately easy to complete and utilize common
non-complicated construction techniques. The pipe to be utilized will be High Density Polyethylene
(HDPE) pipe with butt fusion joints. The joining method requires relatively specialized equipment and
labor. Elbows required for the pipe installation will be factory manufactured and delivered to the site.
HDPE pipe allows some flexibility in location, as a result of its ability to bend slightly and will facilitate
easy connection to fixed structures.

The most challenging aspect of the proposed project is site access, due to the very steep topography
surrounding the site on the north, south and east sides, the park setting and the railroad tracks bordering
the site on the west side of the lake. Mobilizing equipment and hauling material to and from the site will
require smaller equipment. Four site access routes have been identified; two of which will require CSX
permission. The third access route utilizes park paths and trails and may be difficult due to the need to
maintain public access through the park. The fourth access involves grading down a moderately steep
slope north of the lake and removing several trees. It will be the Contractor’s responsibility to provide a
viable access route to the site.

7.3. Permitting

A PADEP Dam Safety Permit application will be prepared and submitted in accordance with PA Code
Chapter 105 in conjunction with this Design Report presenting the proposed rehabilitation activities
related to the dam and lake.

A National Pollution and Discharge Elimination System (NPDES) for construction activities application
will be submitted to the Allegheny County Conservation District to address the procedures for controlling
pollution during construction. Appropriate Erosion and Sediment Control measures are discussed and
illustrated within the NPDES application. Upon approval of and receipt of the NPDES permit letter from
ACCD, the approval letter will be sent to PADEP.

An Erosion and Sediment Control Plan application will be submitted to the Allegheny County
Conservation District. The plan is needed for construction activities in excess of one acre in size.

An Environmental Assessment has been prepared to meet regulatory criteria under Title 25 of the
Pennsylvania Code, Chapter 105, Subchapter B Dams and Reservoirs. It also is required in order to
obtain compliance under a 2008 consent decree from the U.S. Environmental Protection Agency (EPA)
and state and federal laws that mandate reduction and elimination of sewage contamination from local
rivers and streams. The Environmental Assessment is attached as Appendix G.

7.4. Operability

Operations of the Panther Hollow Lake Dam are minimal. The concrete emergency spillway is a fixed
crest structure, and does not possess any moving appurtenances. The proposed low level outlet pipe and
valve located on the south side of the lake will need to be operated at least once per year. At a minimum,
this would occur at the annual inspection, in accordance with PA Code Chapter 105. An Emergency
Action Plan (EAP) for the Panther Hollow Lake Dam will be prepared and provided to PADEP under
separate cover.
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7.5. Maintenance

In addition to the periodic Owner and PADEP inspection, routine visual inspections of the structure will
be performed after a rainfall event exceeding a 10 year 24 hour storm event to verify that the structure is
operating as intended. Locations to be observed will include the emergency spillway concrete structure,
the principal spillway riser structure, the forebay pond and the Treatment Wetlands. Maintenance of
these areas will be initiated if conditions vary from those previously reported or as designed. An
Operation, Maintenance and Inspection (OM&I) Manual will be prepared and provided to PADEP under
separate cover.
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8. DRAWINGS AND SPECIFICATIONS

The drawings associated with the design of the Project have been developed using the preliminary
drawings developed for the PDM. Drawings have been updated to represent the proposed design. The
drawing numbers for the appropriate submission and the corresponding drawing titles are presented in a
Drawing List in Appendix F.

Information contained within the Project Specifications include Technical Specifications from the
Construction Specifications Institute (CSI) and the Unified Facilities Guide Specifications (UFGS),
including Division 01 — General Requirements, Division 02 — Existing Conditions, Division 03 —
Concrete, Division 31 — Earthwork, Division 32 — Exterior Improvements, Division 33 — Utilities and
Division 35 — Waterway and Marine Construction. Front end specifications, including those of Division
00 — Procurement and Contracting Requirements, will be provided by PWSA. The Bid Form from
Division 00 — Procurement and Contracting Requirements is attached as Appendix F. The Project
Specifications is attached as Appendix F.
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0. QUANTITIES, CONSTRUCTION SEQUENCE AND SCHEDULE
9.1. Quantity Estimate

A detailed quantity estimate, including summary sheets, has been developed for all work features. The
quantities are provided in the calculation Brief in Appendix E. The quantity estimate includes all
sketches, calculations, assumptions, and backup information required to support the quantities listed on
the quantity summary sheets. As applicable, references to drawings are included.

9.2. Construction Sequence and Procedures

Construction sequencing for of the Project will be performed based on the Contractor’s preferred method
of construction using the information as presented in the drawings and specifications. PWSA will rely, in
part, on the experience of the Contractor and their performance on projects involving similar scope to
establish a cost effective and economical construction process. The construction sequence would consider
the use of this contract in identifying the activity, the duration, and the timing of the work. Some general
construction items that will need to be considered include the following:

o Mobilization of Equipment

o Survey to establish contractor work limits and control points for construction

» Dewatering of the lake to accommodate “in-the-dry” construction

« Diversion berming to route streamflow and stormwater around the lake

o Installation of temporary construction facilities

o Installation of temporary erosion and sediment pollution (E&S) control measures

o Clearing, grubbing, tree removal, and topsoil stripping

« Demolition/removal of the existing features needed for construction

o In-the-dry excavation of lake soils/sediment, grading of Treatment Wetlands and construction of
forebay pond

o  Construction of embankment raise and general fill placement around lake

o Construction of a new concrete emergency spillway

» Construction of a new principal spillway pipe system and emergency drawdown pipe

e Vegetating disturbed areas

« Removal of temporary E&S control measures

+ Removal of diversion berming and natural rewatering of the lake to the normal water surface
level

« Final Inspection

9.3. Construction Schedule

As part of the DR, a schedule for construction of the Project was developed. The schedule was developed
using the information presented in this DR, information from PWSA, and the design drawings and
specifications. The construction schedule is presented in Appendix F.

The schedule lists tasks and approximate start and finish dates. It does not identify predecessors and
successors or develop float for overlapping tasks. Based upon the schedule provided, the Notice to
Proceed is anticipated to be awarded in June 2020 with construction completion anticipated to be in
December 2021. However, several factors may influence the schedule for construction which are briefly
discussed below.
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1. Permitting Process: Prior to the start of construction, the following permits are required for

construction:
a. General NPDES Permit (PAG-02) for Stormwater Discharges Associated with Construction
Activities

b. Erosion and Sediment Control Application
c. PADEP Dam Safety Permit

The time needed by State agencies to review and approve permits cannot be quantified. Review time
is affected by the workload of the agency, the level of detail applied by the reviewer to the permit, the
time required to address comments, and the number of cycles that comments are generated.

2. Drawdown of Lake: The rate at which the reservoir can be drawn down is subject to requirements
established by PADEP and the PAF&BC. This drawdown, in conjunction with any additional
groundwater or precipitation entering the lake, may impact the time to completion.

3. Unknown Subsurface Conditions: Although a subsurface investigation was performed, the potential

exists for conditions to be different than that identified in the several borings advanced throughout the
project site.
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3140-PM-BWEWO0001 Rev. 6/2018 COMMONWEALTH OF PENNSYLVANIA Coordination #

pennsyl_vania DEPARTMENT OF ENVIRONMENTAL PROTECTION

DEPARTMENT OF ENVIRONMENTAL BUREAU OF WATERWAYS ENGINEERING AND WETLANDS
PROTECTION

APPLICATION FOR A DAM PERMIT

Before completing this form, read the step-by-step instructions provided with
this Dam Permit Application package.

AGENCY USE ONLY
Application ID# (Assigned by DEP) RECEIVED DATE CHECK NO.
Program Application No. REQUIRED APP. FEE AMOUNT $

SECTION A. APPLICANT IDENTIFIER
Applicant Name CITY OF PITTSBURGH

SECTION B. PROJECT LOCATION DATA

Name of stream and/or body of water Panther Hollow Lake
Corps District where project will occur.
] Baltimore [ Philadelphia Pittsburgh

Name of the U.S.G.S. 72 Minute Quadrangle Map where project is located 40079D8, Pittsburgh East
Indicate location of project on this map by measuring (in inches) from the lower left corner:
North:(up) 7 inches; East (to the right) 5 inches; Latitude: 42.4369 Longitude:  79.9492

Project purpose and need.: le

25. Chapter 105. Subpart B-Dams and Reservoirs. See Project Narrative and Desian Report for additional information.

SECTION C. PROJECT DATA
Application Type:

] New Dam X Modification of Existing Dam [] Operation & Maintenance of Existing Dam
Drainage Area to Dam 200 (acres) or (square miles) Maximum Depth to Top of Dam 10 feet
Crest Length 500 feet
Impoundment Surface Area Storage Volume:
at normal pool 2 acres at normal pool 9 acre-feet
at top of dam 4 acres at top of dam 33 acre-feet
Will/Does the dam store a fluid or semi-fluid other than water?
[]lYes [X No
Size Category: Hazard Potential Category:
A OB XC O1 O2 X3 4
Hazard Potential Category Justification Analysis performed in accordance with PADEP Guidance document entitled

"Guidelines for Performing an Incremental Dam Breach Analysis and Downstream Inundation Study"

SECTION D. DETERMINATION OF APPLICATION FEES (DEP FEES ONLY)

The fee required for a project authorized under this permit shall be consistent with 25 Pa. Code § 105.13 (relating to
regulated activities — information and fees). To determine the application fee, please complete the Chapter 105 Fee(s)
Calculation Worksheet (3150-PM-BWEWO0553). Submission of this worksheet is optional. Please provide the
completed worksheet and a check for the applicable fee(s) made payable to the “Commonwealth of Pennsylvania Clean
Water Fund.”



3140-PM-BWEWO0001 Rev. 6/2018

SECTION E. APPLICATION COMPLETENESS CHECKLIST

(Applicant must place an entry — Y = Yes, N = No, N/A = Not Applicable — in each left side column space. See
Sections 105.13, 105.13a, 105.13b, 105.14, 105.15, 105.81, and 105.82 for additional details.)

REQUIREMENT Applicant Entry  DEP Use Only
1. Permit application properly signed, sealed and witnessed Y
2. Completed Permit Application and General Information Form
3. Application Fee (Worksheet 3150-PM-BWEWO0553 is optional) Y
4. Copies and proof of receipt — Act 14 notification Y
5. PHMC Project Review Form Y
6. Completed PNDI Form (see instructions) Y
7. Site Plan (including cross sections and location maps) Y
8. Project description narrative Y
9. Color photographs with map showing locations taken Y
10. Erosion and Sedimentation Control Plan and approval letter (see instructions) Y
11. Hydrologic and hydraulic analysis Y
12. Stormwater Management Analysis w/consistency letter Y
13. Floodplain Management Analysis w/consistency letter N/A
14. Risk Assessment N/A
15. Environmental Assessment form Y
16. Alternatives Analysis Y
17. Mitigation plan N/A
18. Proof of title or adequate flowage easements (see instructions) Y
19. Data on site and construction materials Y
20. Design drawings, reports and technical construction specifications Y
21. Emergency Action Plan (May submit after approval of breach analysis) Y
22. Instrument performance monitoring plan N/A
23. Proof of financial responsibility (see instructions) N/A
24. Data on chemical content, viscosity and other characteristics N/A
25. Operation and Maintenance Manual Y
26. Copies of most recent inspection reports N/A
27. Professional engineer's embossed seal and cettification Y
28. Proposed time for commencement and anticipated start of construction Y

FAILURE TO PROVIDE ALL THE REQUIRED INFORMATION WILL DELAY THE PROCESSING OF THE APPLICATION
AND MAY RESULT IN THE APPLICATION BEING PLACED ON HOLD WITH NO ACTION, OR IT MAY BE
CONSIDERED WITHDRAWN AND THE FILE CLOSED, RESULTING IN FORFEITURE OF THE APPLICATION FEE.
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SECTION F. OTHER APPROVALS

LIST APPLICATIONS MADE AND APPROVALS, CERTIFICATIONS, DENIALS OR NOTICES OF VIOLATION
RECEIVED FROM FEDERAL, INTERSTATE, STATE OR LOCAL AGENCIES FOR STRUCTURES, CONSTRUCTION
DISCHARGES OR OTHER ACTIVITIES DESCRIBED IN THIS APPLICATION.

Joint Permit Application prepared for review by Southwest District of PADEP. The project area excludes the area covered

under this Application for a Dam permit.

DNistrint

SECTION G. CERTIFICATION AND SIGNATURE

if Privately Owned, all owners (such as husband and wife) must sign. One or more members authorized to sign on behalf
of an entire partnership must sign. For a Corporation, the president, vice president or other responsible official is required
to sign. For Political Subdivision, signatures of a chief officer or other responsible official empowered to sign is required
with the seal affixed and attested by the clerk. For Commonwealth departments, boards, commissions, receivers, trustees
and authorities, a department head, bureau director, executive director, chairman, commissioner or other responsible
official is required to sign. Signatures other than above must be accompanied by a power of attorney or other notarized
legal documentation indicating authorization to sign on behalf of the applicant.

Application is hereby made for a permit to authorize the activities described herein. | certify | am familiar with the
information contained in this application, and to the best of my knowledge and belief, such information is true, complete
and accurate. | further certify | possess the authority to undertake the proposed activities.

I grant permission to the agencies responsible for authorization of this work, or their duly authorized representative, to
enter the project site for inspection purposes during working hours. | will abide by the conditions of the permit or license if
issued and will not begin work without the appropriate authorization.

BY:
(PRINT NAME)
(SIGNATURE) (DATE)
SEAL
(TITLE)
WITNESS
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pennsylvania
DEPARTMENT OF ENVIRONMENTAL COMMONWEALTH OF PENNSYLVANIA

PROTECTION DEPARTMENT OF ENVIRONMENTAL PROTECTION

GENERAL INFORMATION FORM - AUTHORIZATION APPLICATION

Before completing this General Information Form (GIF), read the step-by-step instructions provided in this application package.
This version of the General Information Form (GIF) must be completed and returned with any program-specific application being
submitted to the Department.

Related ID#s (If Known) DEP USE ONLY
Client ID# APS ID# Date Received & General Notes
Site ID# Auth ID#
Facility ID#
CLIENT INFORMATION
DEP Client ID# Client Type / Code
AUTH
Organization Name or Registered Fictitious Name Employer ID# (EIN) Dun & Bradstreet ID#
City of Pittsburgh
Individual Last Name First Name Mi Suffix SSN
Additional Individual Last Name First Name Mi Suffix SSN
Mailing Address Line 1 Mailing Address Line 2
Address Last Line — City State ZIP+4 Country
Pittsburah PA USA
Client Contact Last Name First Name MI Suffix
Client Contact Title Phone Ext
Email Address FAX
SITE INFORMATION
DEP Site ID# Site Name
Panther Hollow Lake
EPA ID# Employees to be Present at Site

Description of Site
Existing pond located within Schenley Park.

County Name Municipality City Boro Twp State

Alleaheny Pittsburah X [

County Name Municipality City Boro Twp State
L]

Site Location Line 1 Site Location Line 2

Schenley Park

Site Location Last Line — City State ZIP+4

Pittsbu h PA 15213

Detailed Written Directions to Site

From 1-376 W, take exist 73B, Turn right onto Boulevard of the Allies, turn right onto the Panther Hollow Rd. ramp,

continue onto Frank Curto Dr./Schenley Dr., turn left onto Frew St. Ext, access the vehicle access road through the
follow trail down to the lake

Site Contact Last N First Name Mi Suffix
Site Contact Title Site Contact Firm
Mailing Address Line 1 Mailing Address Line 2
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Form
Mailing Address Last Line - City State ZIP+4
Pittsburah PA
Phone Ext FAX Email Address
NAICS Codes (Two- & Three-Digit Codes — List All That Apply) 6-Digit Code (Optional)

Client to Site Relationship
OTHER, the owner of the site is the City of Pittsburgh. PWSA is the regulatory agency performing the project which
rades to the lake on the C

Modification of Existing Facility Yes No
1. Will this project modify an existing facility, system, or activity? X L]
2. Will this project involve an addition to an existing facility, system, or activity? X ]

If check all relevant and vide DEP identification numbers below.

Faci DEP Fac ID# DEP Fac 1D#

Industrial Minerals Mining Operation

| Beneficial Use (water) [[J Laboratory Location
O Blasting Operation [0 Land Recycling Cleanup Location
O Captive Hazardous Waste Operation [ Mine DrainageTrmt/LandRecyProjLocation
O Coal Ash Beneficial Use Operation [0 Municipal Waste Operation
O Coal Mining Operation [0 Oil & Gas Encroachment Location
O Coal Pillar Location [0 Oil & Gas Location
d Commercial Hazardous Waste Operation [0 Oil & Gas Water Poll Control Facility
X Dam Location [0 Oil & Gas Wastewater Storage Impoundment
O Deep Mine Safety Operation -Anthracite [ Public Water Supply System
O Deep Mine Safety Operation -Bituminous [0 Radiation Facility
d Deep Mine Safety Operation -Ind Minerals [] Residual Waste Operation
O Encroachment Location (water, wetiand) [[] Storage Tank Location
| Erosion & Sediment Control Facility [0 Water Pollution Control Facility
O Explosive Storage Location [XI Water Resource
Other:
Latitude/Longitude Latitude
Point of Ori n Dearees Minutes Seconds Dedarees Minutes Seconds
42 26 13 79 56 57
Horizontal Measure Feet --Or-- Meters
Horizontal Reference Datum Code North American Datum of 1927

X North American Datum of 1983

[T World Geodetic System of 1984
Horizontal Collection Method Code
Reference Point Code
Altitude Feet --0r-- Meters
Altitude Datum Name The National Geodetic Vertical Datum of 1929

The North American Vertical Datum of 1988 N
Altitude (Vertical) Location Datum Collection Method Code
Geometric Type Code
Data Collection Date
Source Map Scale Number Inch(es) Feet
or- Centimete Meters

Project Name

Panther Hollow Lake Dam Rehabilitation

Project Description

Rehabilitation of the existing Panther Hollow Lake and earthen dam. Work includes dredging of the existing lake,
excavation and fill, earthen embankment raise, installation of spillway pipe, and restoration of disturbed areas
Project Consultant Last Name First Name Mi Suffix
Sullivan Patrick J P.E.
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Form
Project Consultant Title Consulting Firm
Principal Civil and Environmentat Consultants, inc.
Mailing Address Line 1 Mailing Address Line 2
333 Baldwin Road
Address Last Line - City State ZIP+4
Pittsburgh PA 15205
Phone Ext FAX Email Address
412-249-1574 llivan@ cecinc.com
Time Schedules Project Milestone (Optional)
06-20-2020 commencement
12-31-2020 Antic
1 Have you informed the surrounding community and addressed any Yes No
concerns prior to submitting the application to the Department?
2 Is your project funded by state or federal grants? O VYes X No

Note: If “Yes”, specify what aspect of the project is related to the grant and provide the grant source, contact person
and grant expiration date.
Aspect of Project Related to Grant
Grant Source:
Grant Contact Person:
Grant Expiration Date:
3. Is this application for an authorization on Appendix A of the Land Use Yes No
Policy? (For referenced list, see Appendix A of the Land Use Policy
attached to GIF instructions)
Note: If “No” to Question 3,

If “Yes" to Question 3, the application is subject to this policy and the Applicant should answer the additional
in the Land Use Information section

Note: Applicants are encouraged to submit copies of local land use approvals or other evidence of compliance with
local comprehensive plans and zoning ordinances.

1. Is there an ormu lan?
2. Is there an munic | or multi-munici sive Yes
3. Is there an adopted county-wide zoning ordinance, municipal zoning Yes No

ordinance or joint municipal zoning ordinance?
Note: If the Applicant answers “No” to either Questions 1, 2 or 3,
4 and 5 below.
If the icant answers “Yes” to 1,2 and 3, the icant should to 4 and 5 below.
4. Does the proposed project meet the provisions of the zoning ordinance or Yes No
does the proposed project have zoning approval? |f zoning approval has been
attach documentation.
5. Have vou attached Municipal and County Land Use Letters for the project? Yes No

Page 3 of 7



0210-PM-PIO0001 4/2018
Form

Note: The PA Historical and Museum Commission must be notified of proposed projects in accordance with DEP
Technical Guidance Document 012-0700-001 and the accompanying Cultural Resource Notice Form.

If the activity will be a mining project (i.e., mining of coal or industrial minerals, coal refuse disposal and/or the
operation of a coal or industrial minerals preparation/processing facility), respond to questions 1.0 through 2.5
below.

If the activity will not be a mining project, skip questions 1.0 through 2.5 and begin with question 3.0.

1.0 Is this a coal mining project? If “Yes”, respond to 1.1-1.6. If “No”, skip to Yes No
estion 2.0.
1.1 Will this coal mining project involve coal preparation/ processing Yes No

activities in which the total amount of coal prepared/processed will be

1.2 Will this coal mining project involve coal preparation/ processing [1 Yes LI No

activities in which the total amount of coal prepared/processed will be
than 000 r?

1.3 Will this coal mining project involve coal preparation/ processing Yes No
activities in which thermal coal dryers or pneumatic coal cleaners will be
used?

1.4 For this coal mining project, will sewage treatment facilities be [] Yes O No
constructed and treated waste water di to surface waters?

1.5 Will this coal mining project involve the construction of a permanent Yes No

impoundment meeting one or more of the following criteria: (1)a
contributory drainage area exceeding 100 acres; (2) a depth of water
measured by the upstream toe of the dam at maximum storage elevation
exceeding 15 feet; (3) an impounding capacity at maximum storage

elevation 50 acre-feet?

1.6 Will this coal mining project involve underground coal mining to be Yes No
conducted within 500 feet of an oil or well?

2.0 Is this a non-coal (industrial minerals) mining project? If “Yes”, respond to es No
2.1-2.6. If “No” to Question 3.0

2.1 Will this non-coal (industrial minerals) mining project involve the Yes No
crushing and screening of non-coal minerals other than sand and
ravel?

2.2 Will this non-coal (industrial minerals) mining project involve the Yes No

crushing and/or screening of sand and gravel with the exception of wet
sand and gravel operations (screening only) and dry sand and gravel
operations with a capacity of less than 150 tons/hour of unconsolidated
materials?
23 Will this non-coal (industrial minerals) mining project involve the [ Yes No
construction, operation and/or modification of a portable non-metallic
(i.e., non-coal) minerals processing plant under the authority of the
General Permit for Portable Non-metallic Mineral Processing Plants (i.e.,
BAQ-PGPA/G ?
2.4 For this non-coal (industrial minerals) mining project, will sewage Yes No
treatment facilities be constructed and treated waste water discharged to
surface waters?
2.5 Will this non-coal (industrial minerals) mining project involve the [ Yes LI No
construction of a permanent impoundment meeting one or more of the
following criteria: (1) a contributory drainage area exceeding 100 acres;
(2) a depth of water measured by the upstream toe of the dam at
maximum storage elevation exceeding 15 feet; (3)an impounding
capacity at maximum storaae elevation exceeding 50 acre-feet?
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3.0

3.1

3.2

3.3

4.0

5.0

5.1

5.2

5.3

6.0

7.0

8.0

9.0

10.0

Will your project, activity, or authorization have anything to do with a

well related to oil or gas production, have construction within 200 feet of,

affect an oil or gas well, involve the waste from such a well, or string

power lines above an oil or gas well? If “Yes”, respond to 3.1-3.3. If “No”,

ski to Question 4.0

Does the oil- or gas-related project involve any of the following:

placement of fill, excavation within or placement of a structure, located

in, along, across or projecting into a watercourse, floodway or body of

water (including wetlands)?

Will the oil- or gas-related project involve discharge of industrial

wastewater or stormwater to a dry swale, surface water, ground water or

an existing sanitary sewer system or storm water system? If “Yes”,

discuss in Project Description.

Will the oil- or gas-related project involve the construction and operation

of industrial waste treatment facilities?

Will the project involve a construction activity that results in earth

disturbance? If “Yes”, specify the total disturbed acreage.

4.0.1 Total Disturbed Acreage 6

Does the project involve any of the following?

If “Yes”, respond to 5.1-5.3. If “No”, skip to Question 6.0.

Water Obstruction and Encroachment Projects — Does the project

involve any of the following: placement of fill, excavation within or

placement of a structure, located in, along, across or projecting into a
or of water?

Wetland Impacts — Does the project involve any of the following:

placement of fill, excavation within or placement of a structure, located

in, along, across or projecting into a wetland?

Floodplain Projects by the commonwealth, a Political Subdivision of the

commonwealth or a Public Utility — Does the project involve any of the

following: placement of fill, excavation within or placement of a

Will the project involve discharge of stormwater or wastewater from an
industrial activity to a dry swale, surface water, ground water or an
existing sanitary sewer system or separate storm water system?

Will the project involve the construction and operation of industrial

waste treatment facilities?

Will the project involve construction of sewage treatment facilities,

sanitary sewers, or sewage pumping stations? If “Yes”, indicate estimated

proposed flow (gal/day). Also, discuss the sanitary sewer pipe sizes and the
number of pumping stations/treatment facilities/name of downstream sewage
facilities in the Project Description, where applicable.

8.0.1 Estimated Proposed Flow (gal/day)

Will the project involve the subdivision of land, or the generation of 800

gpd or more of sewage on an existing parcel of land or the generation of

an additional 400 gpd of sewage on an already-developed parcel, or the
generation of 800 gpd or more of industrial wastewater that would be
discharged to an existing sanitary sewer system?

9.0.1 Was Act 537 sewage facilities planning submitted and
approved by DEP? If “Yes” attach the approval letter. Approval
required prior to 105/NPDES approval.

Is this project for the beneficial use of biosolids for land application

within Pennsylvania? |f “Yes” indicate how much (i.e. gallons or dry tons per

year).
10.0.1 Gallons Per Year (residential septage)
10.0.2 Tons Per Year biosolids
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11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

Does the project involve construction, modification or removal of a dam?
If “Yes”, identify the dam.
11.0.1 Dam Name Panther Hollow Lake Dam
Will the project interfere with the flow from, or otherwise impact, a dam?
If “Yes”, identify the dam.
12.0.1 Dam Name Panther Hollow Lake Dam
Will the project involve operations (excluding during the construction
period) that produce air emissions (i.e., NOX, VOC, etc.)? If “Yes”, identify
each type of emission followed by the amount of that emission.
13.0.1 Enter all types & amounts

of emissions; separate

each set with semicolons.
Does the project include the construction or modification of a drinking
water supply to serve 15 or more connections or 25 or more people, at
least 60 days out of the year? If “Yes”, check all proposed sub-facilities.

14.0.1 Number of Persons Served
14.0.2 Number of Employee/Guests
14.0.3 Number of Connections

14.0.4 Sub-Fac: Distribution System
14.0.5 Sub-Fac: Water Treatment Plant
14.0.6 Sub-Fac: Source
14.0.7 Sub-Fac: Pump Station
14.0.8 Sub Fac: Transmission Main
14.0.9 c: Storage Facility
Will your project include infiltration of storm water or waste water to
ground water within one-half mile of a public water supply well, spring or
infiltration gallery?
Is your project to be served by an existing public water supply? If “Yes”,
indicate name of supplier and attach letter from supplier stating that it will
serve the project.
16.0.1 Supplier’'s Name
16.0.2 Letter of Approval from Supplier is Attached
Will this project involve a new or increased drinking water withdrawal
from a stream or other water body? If “Yes”, should reference both Water
Supply and Watershed Management.
17.0.1 Stream Name
Will the construction or operation of this project involve treatment,
storage, reuse, or disposal of waste? If “Yes”, indicate what type (i.e.,
hazardous, municipal (including infectious & chemotherapeutic), residual) and
the amount to be treated, stored, re-used or disposed.
18.0.1 Type & Amount
Will your project involve the removal of coal, minerals, etc. as part of any
earth disturbance activities?
Does your project involve installation of a field constructed underground
storage tank? If “Yes”, list each Substance & its Capacity. Note: Applicant
may need a Storage Tank Site Specific Installation Permit.
20.0.1 Enter all substances &

capacity of each; separate

each set with semicolons.
Does your project involve installation of an aboveground storage tank
greater than 21,000 gallons capacity at an existing facility? If “Yes”, list
each Substance & its Capacity. Note: Applicant may need a Storage Tank
Site Specific Installation Permit.
21.0.1 Enter all substances &

capacity of each; separate

each set with semicolons.
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22.0 Does your project involve installation of a tank greater than 1,100 gallons [1 Yes K No
which will contain a highly hazardous substance as defined in DEP’s
Regulated Substances List, 2570-BK-DEP2724? If “Yes”, list each
Substance & its Capacity. Note: Applicant may need a Storage Tank Site
Specific Installation Permit.
22.01 Enter all substances &
capacity of each; separate
each set with semicolons.
23.0 Does your project involve installation of a storage tank at a new facility [] Yes K No
with a total AST capacity greater than 21,000 gallons? If “Yes”, list each
Substance & its Capacity. Note: Applicant may need a Storage Tank Site
Specific Installation Permit.
23.01 Enter all substances &
capacity of each; separate
each set with semicolons.
24.0 Will the intended activity involve the use of a radiation source? L] Yes X No
CERTIFICATION ;

| certify that | have the authority to submit this application on behalf of the applicant named herein and
that the information provided in this application is true and correct to the best of my knowledge and

information.
Type or Print Name

Signature Title Date
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Pittsburgh, PA 15205

October 21, 2019

Permit


http://pgh2o.com/

Wetland and Water Resources Delineation Report
The City of Pittsburgh, Department of Public Works and Pittsburgh Water and Sewer Authority
Panther Hollow Lake Rehabilitation Project
Allegheny County, Schenley Park, Pittsburgh Pennsylvania

TABLE OF CONTENTS

1.0 INTRODUCTION
2.0 METHODOLOGY
2.1 Background Data Sources
2.2 Wetland Delineation Methodology
2.3 Stream and Other Waters Delineation
3.0 FINDINGS
3.1 Background Data Review
3.2 Field Reconnaissance
4.0 REGULATORY CONSIDERATIONS
5.0 CONCLUSIONS
6.0 LEVEL OF CARE

7.0 REFERENCES

FIGURES

Figure 1 Site Location Map

Figure 2 NWI Wetlands and Soils Map

Figure 3 Stream and Wetland Delineation Map
APPENDICES

Appendix A Wetland Determination Data Forms
Appendix B Stream Data Forms

Appendix C  Wetland Photographs

Appendix D Stream Photographs

Panther Hollow Lake Rehabilitation Project

W NN

W

11

12

13



1.0 INTRODUCTION

On behalf of Pittsburgh Water and Sewer Authority (PWSA), Civil & Environmental Consultants,
Inc. (CEC) conducted an investigation for streams, wetlands, and other waterbodies for the Panther
Hollow Lake Rehabilitation Project. The Panther Hollow Lake Rehabilitation project is located in
the northwestern portion of Schenley Park within the City of Pittsburgh, Allegheny County,
Pennsylvania. The purpose of the investigations was to identify and delineate potentially
jurisdictional features in the vicinity of the proposed project site that are subject to regulation by
the U.S. Army Corps of Engineers (USACE) and the Pennsylvania Department of Environmental
Protection (PADEP. Sections 2 and 3 of this report present the methodology and findings of these

investigations, respectively.
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2.0 METHODOLOGY

2.1 BACKGROUND DATA SOURCES

A study area was established based on the proposed project plan. The following data sources
were then reviewed to aid in the identification and delineation of wetlands, streams, and other

waters within the study area:

e U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle mapping;

e U.S. Department of Agriculture, Natural Resource Conservation Service (USDA-NRCS)
Soil Survey Geographic (SSURGO) Database;

e U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI); and

Historical aerial imagery from various sources.

2.2 WETLAND DELINEATION METHODOLOGY

CEC ecologists reviewed the study area for potential wetlands in accordance with the routine,
onsite determination methodology described in the U.S. Army Corps of Engineers (USACE)
Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987); referred to

hereafter as Corps Manual, supplemented by the following technical guidance documents:

e Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Eastern
Mountains and Piedmont Region (Version 2.0) (January 2012); referred to hereafter as
Regional Supplement;

¢ National Wetland Plant List (Lichvar, et al. 2016); and

e Field Indicators of Hydric Soils in the United States (USDA-NRCS 2017).

CEC ecologists walked the study area and collected sampling points at wetlands and representative
upland locations. Data collected at each sampling point was recorded on a Wetland Determination

Data Form.
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At each sampling point, the following parameters were assessed: vegetation, soils, and hydrology.
First, visual estimates of percent absolute cover of plant species were recorded for each of the
following stratums, when present: tree, sapling/shrub, herb, and woody vine. A determination of
whether the plant community was dominated by hydrophytic (wetland) plants was then made using
the Rapid Test or Dominance Test indicators. Next, soils were typically sampled to a depth of at
least 16 inches, and the soil profile was evaluated to determine if it exhibited hydric soil indicators.
Lastly, indicators of wetland hydrology (e.g. surface water, high water table, saturation, etc.) were
recorded, if present. If a parameter was determined to be significantly disturbed or naturally
problematic, procedures described in the Corps Manual and Regional Supplement for atypical and

problematic situations were applied.

The onsite sampling point data, in conjunction with the information compiled during the
preliminary data gathering were used to determine if the sampling point was located in a wetland.
If a wetland was identified, further sampling was performed to locate the wetland/non-wetland
boundary. Each wetland was also classified according to the system developed by Cowardin et al.
(1979). If more than one Cowardin classification type was identified within a wetland, the
boundary between the types was located. Wetland boundaries located using a Trimble

GeoExplorer® series GPS unit.

2.3 STREAM AND OTHER WATERS DELINEATION

CEC ecologists assessed the site for streams and other waters such as ponds, seeps, springs, and
vernal pools. These aquatic resources can be identified by the presence of an ordinary high water
mark in accordance with USACE Regulatory Guidance Letter No. 05-05: Ordinary High Water
Mark Identification (USACE 2005).

An OHWM is defined by Federal Regulations (CFR) Part 328.3(e) as “that line on the shore
established by the fluctuations of water and indicated by physical characteristics such as a clear,
natural line impressed on the bank, shelving, changes in the character of soil, destruction of
terrestrial vegetation, the presence of litter and debris, or other appropriate means that consider the

characteristics of the surrounding areas” (U.S. Congress 1986).
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For streams, physical and biological data were used to infer the stream’s hydrologic flow regime,
using a weight-of-evidence approach. CEC used field indicators such as flow, substrate
composition, presence of defined bed and bank, origin of hydrologic sources, presence/absence of
vegetation within the stream channel, and presence/absence benthic macroinvertebrates, fish, and

other aquatic biota to classify onsite stream segments into one of three stream types as defined by

USACE (2017):

e An ephemeral stream has flowing water only during, and for a short duration after,
precipitation events in a typical year. Ephemeral stream beds are located above the water
table year-round. Groundwater is not a source of water for the stream. Runoff from rainfall
is the primary source of water for stream flow.

e An intermittent stream has flowing water during certain times of the year, when
groundwater provides water for stream flow. During dry periods, intermittent streams may
not have flowing water. Runoff from rainfall is a supplemental source of water for stream
flow.

e A perennial stream has flowing water year-round during a typical year. The water table
is located above the stream bed for most of the year. Groundwater is the primary source of
water for stream flow. Runoff from rainfall is a supplemental source of water for stream

flow.

The uppermost limit of an ephemeral stream is established where the stream loses its defined bed
and bank or ordinary high water mark, and a predominance of upland vegetation was observed in
the channel. When present, streams were located using a Trimble GeoExplorer® series GPS unit.
The physical characteristics of the streams and field observations were summarized on field data

forms.
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3.0 FINDINGS

The results of the background data review and field reconnaissance are presented below. Field

data forms, photographs, and other supporting data are enclosed as Appendices.

3.1 BACKGROUND DATA REVIEW

3.1.1 Topographic and NWI Maps

The Panther Hollow Lake Rehabilitation project is located in the northwestern portion of
Schenley Park. This includes the region north of Boulevard of the Allies, south of Phipps
Conservatory and Botanical Gardens and Schenley Drive, and below the Panther Hollow Road
Bridge. Within this reach is Phipps Run, which flows southwest in a steep-sloped valley between
Schenley Drive and West Circuit Road, and Panther Hollow Run, which flows west-northwest in
the central valley of Schenley Park north of Panther Hollow Road. The USGS 7.5-minute
topographic quadrangle map (Figure 1) does not identify any streams within this study area. The
NWI data (Figure 2) identifies one permanently flooded palustrine unconsolidated bottom
(PUBH) wetland that is Panther Hollow Lake. Soil map units from the SSURGO dataset (Figure

2) that occur within the study area are listen in Table 3-1.

3.1.2 USDA Soils Maps

Table 3-1 identifies the soil types found within the study area according to USDA-NRCS (2008)
mapping, as depicted on Figure 2. None of the soil types found within the study area are rated as
hydric, and all are rated as either high runoff (UB) or well drained (GQF).

3.2 FIELD RECONNAISSANCE

CEC ecologists conducted field investigations of the study area between May 24 and August 29,

2018. A discussion of the aquatic resources identified is provided below. Data forms and

photographs for delineated features are enclosed as Appendices. Tables 3-2 and 3-3 summarize
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the wetlands and streams identified within the study area, respectively. Figure 3 depicts the

delineated boundaries of aquatic resources, Test Sites, and photographs.

3.2.1 General Site Description

The Panther Hollow Lake Rehabilitation project is located in the northwestern portion of Schenley
Park. The lake is met by steep hillslopes to the north and south, a pair of railroad tracks to the west,
a small, historic footbridge at its mouth on the eastern side, and the confluence of Panther Hollow
Run and Phipps Run just upstream of the bridge. A gravel foot trail loops around the perimeter of
the lake, and a small concrete overflow channel occurs from the stream confluence around the

north side of the lake where it ties into a stormwater pipe.

3.2.2 Wetland Delineations

Two (2) wetlands were identified within the project study area. Wetland 7 was delineated as a
0.292-acre palustrine emergent (PEM) wetland where the NWI PUBH wetland occurs. Wetland 8
had both palustrine scrub-shrub/palustrine emergent (PSS/PEM) characteristics, and separate test
sites were dug to confirm these conditions. The PEM portion of Wetland 8 covered 0.27 of the
0.32-acre total. A summary of the wetlands identified and delineated within the study area are

listed in Table 3-2.

3.2.3 General Site Description

Two (2) perennial streams were identified within the project study area. Panther Hollow Run

(Stream 10) consists of a total length of 4,024 ft before entering the eastern side of Panther Hollow
Lake. Phipps Run consists of a total length of 2,372 feet before meeting Panther Hollow Run.

Panther Hollow Lake Rehabilitation Project



TABLE 3-1
SOIL MAPPING UNITS WITHIN THE STUDY AREA

. . . Soil Mapping . Hydric Rating
Soil Mapping Unit Name Unit Symbol Drainage Class (Lerifom)
Urban land UB High runoff class No
Gilpin-Upshur complex, very steep GQF Well drained No
TABLE 3-2
WETLANDS WITHIN THE STUDY AREA
Probable
Latitude Proximal | USACE
Waters Cowardin Test Photo Long. .
Name | Classification' | Sites | Number Acres | (NAD (NAD 83) Water Ju.rISdICt
83) body ional
Status?
Panther
Wetland | ppyy TS0 10 0202 | 971 390472 | Hollow | RPW
7 12 1
Lake
Panther
Hollow
Wetland TS- 40.4365 Run
3 PEM 13 2 0.27 1 -79.94567 (CEC RPW
Stream
10)
Panther
Hollow
Wetland TS- 40.4371 Run
3 PSS B 3 0.05 1 -79.94629 (CEC RPW
Stream
10)
Total Acres 0.612

1 PEM — Palustrine Emergent Wetland; PSS — Palustrine Scrub Shrub Wetland; PFO — Palustrine Forested Wetland;

PUB - Palustrine Unconsolidated Bottom; and POW — Palustrine Open Water.

2 Jurisdictional Status is the opinion of CEC and must be confirmed by PADEP review and/or a USACE
Jurisdictional Determination. RPW — non-navigable relatively permanent waters; non-RPW — non-navigable not
relatively permanent waters; and TNW — Traditionally Navigable Water. Adjacent means bordering, contiguous,
or neighboring, but separated from other waters by man-made dikes or barriers, natural river berms. Abutting
means in direct contact with other waters. Isolated means lacking a “discrete surface water connection” with other
waters of the U.S. and lacking an interstate commerce connection.
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TABLE 3-3
STREAMS WITHIN THE STUDY AREA

Average | Linear
Stocked | Probable
Lse Waters Wat.e rs HDp-0i F.eei.: Photo | Protected Use | or Wild | Jurisdicti
Stream Classifica Bank Within . .
Name . Number | Designation Trout onal
Code tion Channel | Study Stream? | Status’
Width Area
Stream Panther WWF
010 Hollow | Perennial 10 428 5,6 No RPW
Run
Stream | Phipps | o opiar | 8 189 | 7.8 WWE No RPW
022 Run
Total Linear Feet 617

1 Designated Uses, Existing Uses, or Special Protections as classified by PA Code Title 25 Chapter 93: WWF —
Warm Water Fishery; CWF — Cold Water Fishery; TSF — Trout Stocked Fishery; HQ — High Quality; MF — Migratory
Fishery; or EV — Exceptional Value.

2 As listed as a stocked or approved trout waters or wild trout stream by the PFBC from

http://www.fish.state.pa.us/waters_trout.htm. Unlisted unnamed tributaries are listed by their assessed receiving

waters.

3 Jurisdictional Status is the opinion of CEC and must be confirmed by PADEP review and/or a USACE
Jurisdictional Determination. RPW — non-navigable relatively permanent waters, a tributary where flow is year-
round or continuous (generally 3 months or longer) at least “seasonally”’; non-RPW — non-navigable not relatively
permanent waters, a tributary without year-round or seasonally continuous flows (generally less than 3 months of
flow); and TNW — Traditionally Navigable Water.
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4.0 REGULATORY CONSIDERATIONS

A wetland and stream jurisdictional determination meeting (related to this delineation report) with
regulatory agencies has not occurred at the site. Wetlands, streams and other waters that meet the
guidelines contained in the Corps Manual, Regional Supplement, and Regulatory Guidance Letter
No. 05-05 are subject to regulation by USACE as “waters of the U.S.”, as defined by 33 CFR
328.3(a) (U.S. Congress 1986). USACE has authority to permit the discharge of dredged or fill
material into waters of the U.S. under Section 404 of the federal Clean Water Act (U.S. Congress
1977). Additionally, Section 401 of the Clean Water Act requires state agencies to evaluate
whether discharges to these waters comply with state water quality standards (U.S. Congress
1977). A Section 401 Water Quality Certification is required for activities that require federal

permits or authorizations.

The PADEP has coinciding jurisdiction over “waters of the Commonwealth” as established by the
Dam Safety and Encroachments Act (P.L. 1375, No. 325) and the Clean Streams Law (P.L. 1987,
No. 3941). The PA Code of State Regulations, in Title 25, Chapter 105 Dam Safety and Waterway
Management, defines “Waters of the Commonwealth,” as any watercourse, stream, waterbody, or
wetland, including their floodways. Similar to the USACE, PADEP generally considers channels
to be potentially jurisdictional if they exhibit defined bed and banks, whether natural or artificial,
with perennial or intermittent flow. The PADEP regulates encroachments, defined as “any
structure or activity which changes, expands or diminishes the course, current or cross section of
awatercourse, floodway or body of water,” through the Chapter 105 permit process. The floodway
is defined as extending 50 feet from the top of bank of watercourses if not delineated by a FEMA
study.

In Pennsylvania, the USACE has delegated authority to the PADEP to authorize minor qualifying
activities through the state-wide Section 404 permit titled PA State Programmatic General Permit
4 (PASPGP-4), with concurrent review by USACE for certain categories of impacts. A Joint
Permit Application to PADEP and USACE is typically required for activities with more significant
impacts that exceed the thresholds of PA Chapter 105 General Permits and PASPGP-4. In addition

to encroachments, permits for discharges to waters, including from construction stormwater runoff
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or erosion, may be required under National Pollutant Discharge Elimination System (NPDES) and

PA Chapter 102 regulations.

Title 25, Chapter 93 of the PA Code sets forth designated uses and water quality standards for
surface waters that are used to determine eligibility and evaluate encroachments authorized under
Chapter 105. Aquatic life use designations include Cold Water Fishes (CWF), Warm Water Fishes
(WWF), Migratory Fishes (MF), and Trout Stocking (TSF). Statewide water uses including Water
Supply and Recreation listed in Table 2 of PA Chapter 93.4 apply to all waterbodies unless a
specific exception is indicated in PA Chapter 93.9(a)—93.9(z).

Waterbodies may also be designated special protection as High Quality (HQ) or Exceptional Value
(EV) waters. HQ waterbodies are surface waters having quality which exceeds levels necessary
to support propagation of fish, shellfish, wildlife, and recreation in and on the water by satisfying
one or more of the conditions listed in PA Chapter 93.4b(a). EV waterbodies are surface
waterbodies of high quality that satisfy one or more of the conditions listed in PA Chapter 93.4b(b).
Also, the PA Fish and Boat Commission (PFBC) classifies streams as Approved Trout Waters that
have significant portions that are open to public fishing and are stocked with trout, in accordance
with Title 58, Chapter 63.20. The PFBC also lists streams as Stream Sections that Supports
Natural Reproduction of Trout in accordance with PA Code Title 58, Chapter 57.11. Wetlands
located within the floodplain of PFBC-listed wild trout streams and their tributaries thereto are

provided EV protection in accordance with PA Code Chapter 105.17.

10
Panther Hollow Lake Rehabilitation Project



5.0 CONCLUSIONS

Two wetland areas totaling 0.612 acre were identified and delineation within the study area. A
total of 6,396 linear feet of stream channel across 2 streams were identified. Wetland 7 is a PEM
cattail stand on the eastern side of Panther Hollow Lake, and is fed by the confluence of Panther
Hollow Run and Phipps Run. Wetland 8 is a PEM/PFO adjacent to Panther Hollow Run and Phipps
Run near their confluence. Panther Hollow Lake is classified as a NWI PUBH wetland and is fed
by both Panther Hollow Run and Phipps Run and by surface runoff throughout Schenley Park and
the surrounding urban landscape. Panther Hollow Run and Phipps Run are both perennial streams
that tend to carry high sediment loads, react strongly to large rain events, and have erosive forces

that shift the stream channel and sand/gravel bars located throughout.

All the streams and wetlands identified within the study area are anticipated to be considered
waters subject to jurisdiction by state and federal agencies. Additionally, the area within 50 feet
of the top of the stream banks would be jurisdictional as a floodway under PADEP Chapter 105.
Therefore, CEC anticipates that impacts or encroachments to these resources as a result of
proposed construction activities would require PA Chapter 105 and/or CWA Section 404 permits
and Section 401 WQC. Direct or indirect discharges, including construction runoff, to these
resources may require National Pollutant Discharge Elimination System permits. A floodplain
permit from the local municipal or county floodplain coordination may be required for activities
within a mapped FEMA floodplain. Additional authorization may be required for other activities
that have direct or indirect impacts to these aquatic resources. In general, CEC recommends that
site design include avoidance and/or minimization of impacts to these features to the extent

practicable to fulfill the project purpose and need.
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6.0 LEVEL OF CARE

CEC’s wetlands and stream delineation services were conducted in a manner consistent with the
criteria contained in the 1987 Corps Manual and 2012 Regional Supplement, and with the level of
care and skill ordinarily exercised by members of the environmental consulting profession
practicing contemporaneously under similar conditions in the locality of the project. It must be
recognized that the delineation of waters was based on field observations and CEC's professional
interpretation of the criteria in the 1987 Corps Manual and the Regional Supplements at the time
of our fieldwork. The regulatory jurisdiction of aquatic resources identified in this report is the
opinion of CEC and must be confirmed by USACE through a formal Jurisdictional Determination
process or equivalent state agency review. Wetland determinations may change subsequent to
CEC's delineation based on changes in the regulatory criteria, seasonal variations in hydrology,

alterations to drainage patterns, or other human activities and/or natural land disturbances.

12
Panther Hollow Lake Rehabilitation Project



7.0 REFERENCES

Brinson, M.M. 1993. A Hydrogeomorphic Classification for Wetlands. U.S. Army Corps of
Engineers, Waterways Experiment Station, Vicksburg, MS, USA. Technical Report
WRP-DE-4, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.

Cowardin, L. M., V. Carter, F. C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and
Deep-Water Habitats of the United States. U.S. Department of the Interior, Fish and
Wildlife Service. Publication No. FWS/OBS-79/31. Washington, D. C.

Lichvar, R.W., M. Butterwick, N.C. Melvin, and W.N. Kirchner. 2014. The National Wetland
Plant List: 2014 update of wetland ratings. Phytoneuron 2014-41: 1-42. ISSN 2153 733X
Available from https://wetland plants.usace.army.mil.

Pennsylvania Department of Environmental Protection, Geospatial Data Center. 2014. eMapPA.
Available from http://www.depgis.state.pa.us/emappa/. Accessed October 19, 2019.

Reed, P. B. 1988. National List of Plant Species that Occur in Wetlands: Region 1 - Northeast.
U.S. Department of the Interior, U.S. Fish and Wildlife Service. Biological Report 88
(24).

United States Army Corp of Engineers. 1987. Corps of Engineers Wetlands Delineation
Manual. U.S. Department of the Army, U.S. Army Engineer Waterways Experiment
Station, Environmental Laboratory. Technical Report Y-87-1. Vicksburg, Mississippi.

United States Army Corps of Engineers. 2005. Regulatory Guidance Letter No. 05-05:
Ordinary High Water Mark Identification. Available from
http://www.usace.army.mil/Portals/2/docs/civilworks/RGLS/rgl05-05.pdf

United States Army Corps of Engineers. 2007. Jurisdictional Determination Form Instructional

Guidebook. Available from www.usace.army.mil/cw/cecwo/reg/cwa guide/
jd_guidebook 051207final.pdf.

United States Army Corps of Engineers. 2012. Regional Supplement to the U.S. Army Corps of
Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region.
ERDC/EL TR-10-9. U.S. Army Engineer Research and Development Center, Vicksburg,
Mississippi.

United States Army Corps of Engineers [and Unites States Environmental Protection Agency].
2011. Draft Guidance on Identifying Waters Protected by the Clean Water Act.
Available from http://water.epa.gov/lawsregs/guidance/wetlands/CW Awaters.cfm.

United States Department of Agriculture, Natural Resources Conservation Service. 2010. Field
Indicators of Hydric Soils in the United States, Version 7.0. L.M. Vasilas, G.W. Hurt,

13
Panther Hollow Lake Rehabilitation Project



and C.V. Noble (eds.). USDA-NRCS, in cooperation with the National Technical
Committee for Hydric Soils.

United States Department of Agriculture, Natural Resource Conservation Service, 2008. Web
Soil Survey for Allegheny County, PA. Available through USDA-NRCS Web Soil
Survey at http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm.

United States Fish and Wildlife Service. October 19, 2019. National Wetlands Inventory.
Washington, D.C.: U.S. Fish and Wildlife Service, Division of Habitat and Resource

Conservation.

United States Geological Survey. October 19, 2019. Quadrangle Name, Pennsylvania,
7.5-Minute Topographic Quadrangle (1:24,000).

Panther Hollow Lake Rehabilitation Project

14



E_REHABILITATION\174960_EC11_FIG1_USGS_TOPO_MARmxd 10/21/2019 3:13 PM (slavin)

W_LAK

P:\120171174-960\-GIS\Maps|\EC11_PANTHER_HOLLO

NORTH

LEGEND

PROJECT AREA

REFERENCE

USGS TOPOGRAPHIC MAP/ ARCGIS MAP SERVICE:
HTTP://GOTO.ARCGISONLINE.COM/MAPS/USA_TOPO_MAPS,
ACCESSED 10/21/2019

SCALE IN FEET

ey ——

2,000 4,000

COpyrlghtw £U 1V INAuUlAl UTUYIapiiiu QULIGLY, -uuued

EL

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205-9072
412-429-2324 - 800-365-2324
www.cecinc.com

PITTSBURGH WATER & SEWER AUTHORITY
PANTHER HOLLOW LAKE

REHABILITATION PROJECT

ALLEGHENY COUNTY, PENNSYLVANIA

SITE LOCATION MAP

DRAWN BY: SML | CHECKED BY: MO

APPROVED BY:

*Hand si
on file

AUHRAFT

DATE: 10/21/2019 | SCALE: 1"=2,000"'

PROJECT NO:

174-960

FIGURE NO:

1




S_MAPmxd 10/21/2019 3:24 PM (slavin)

PANTHER_HOLLOW_LAKE _REHABILITATION\174960_EC11_FIG2_NWI_SOIL

P:120171174-960\-GIS\Maps|EC11

NORTH

REFERENCE

U.S. FISH & WILDLIFE SERVICE
NATIONAL WETLANDS INVENTORY (NWI) DATABASE FOR
PENNSYLVANIA, 2014.

US.D.A,N.R.C.S
SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE FOR
ALLEGHENY COUNTY, PA, 2015.

ALLEGHENY COUNTY DIVISION OF COMPUTER SERVICES
GIS GROUP, ALLEGHENY COUNTY IMAGERY 2017;
Accessed: 10/21/2019.

Gp©

PUBH

(GSH
GIE]
SCALE IN FEET
e —
0 100 200

LEGEND

PROJECT AREA
SOIL MAP UNIT
NWI WETLANDS

EL

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205-9072
412-429-2324 - 800-365-2324
www.cecinc.com

PITTSBURGH WATER & SEWER AUTHORITY
PANTHER HOLLOW LAKE
REHABILITATION PROJECT
ALLEGHENY COUNTY, PENNSYLVANIA

NWI WETLANDS AND SOILS MAP

DRAWN BY: SML | CHECKED BY: MO

DATE: 10/21/2019 [SCALE: 1" =200"'

APPROVED BY: *HandsisnatyR AFT | FIGURE NO: 2
PROJECT NO: 174-960




FIG3_DELINEATION_MAPmxd 10/21/2019 3:38 PM (slavin)

PANTHER_HOLLOW_LAKE _REHABILITATION\174960_EC11

P:120171174-960\-GIS\Maps|EC11

NORTH

’ 7S Stream 22
1 > 2349 LF
\
1 \
1 1
P el
1 RN
1 S ~
1 \
N
1 N
1 hali [E—
1 e Wetland 8
1 0.045 Acres
1
1
1
1 Wetland 7
1 0.292 Acres Ts-32 A
| \ - TS-13A Wetland 8
1 Panther Hollow Lake: 1.962 Acres 1 0.265 Acres
! TS-14
l Py -_— e o Em Em mm
1 -7
”
1 -
P Stream 10
1 P 3965 LF
- Stream 24
1 Pl 42LF
1 -,
L d
1 Pl
1 -_————— ATS-15
1 P Wetland 11
1 .- 0.011 Acres
- -
- J - -
1 _-="
_ - -
\ I}
\ _1
\_ Stream 25
183 LF
REFERENCE
Esri, HERE, Garmin, (c) OpenStreetMap contributors.
Accessed: 10/21/2019. SCALE IN FEET
ALLEGHENY COUNTY DIVISION OF COMPUTER SERVICES ey —
GIS GROUP, ALLEGHENY COUNTY IMAGERY 2017. 0 100 200
LEGEND N N B PITTSBURGH WATER & SEWER AUTHORITY
l. I:I. PANTHER HOLLOW LAKE
A  TESTSITE (TS) PEM WETLAND = = = PROEJCT AREA Civil & Envi o1C ltants. I REHABILITATION PROJECT
ivi nvironmental Consultants, Inc.
EPHEMERAL STREAM PSS WETLAND 333 Baldwin Road - Pittsburgh, PA 15205-9072 ALLEGHENY COUNTY, PENNSYLVANIA
INTERMITTENT STREAM LAKE 412-429-2324 - 800-365-2324 DELINEATION MAP
www.cecinc.com
PERENNIAL STREAM DRAWN BY: SML | CHECKED BY: MO |APPROVED BY: *HandsisnatyR AFT | FIGURE NO: 3
DATE: 10/21/2019 [SCALE: 1" = 100" [PROJECT NO: 174-960




F e T e T e e e s

WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont Region

Project/Site: 24960 _fBoe Mk Ruw Dayw au71adg, City/County: PT‘VSBD@GH. Sampling Date: MAY Z{, Zops
Applicant/Owner: _PW3A State: PA Sampling Point: TS~ [Z
Investigator(s): K HG K-K’F Section, Township, Range: O‘ 47 Uﬂ [0 /tb "‘6“’

Landform (hillslope, terrace, etc.): EDGI(? OF(LALE Local relief (concave, convex, none): \}bl‘é Slope (%): @ 7.
Subregion (LRR or MLRA): _& RR- A Lat_ 40. 43 7"“ * Long: ~}€.‘ 4 QTZ?7- —-Datum: A45-83

Soil Map Unit Name: WATE e Lw) NWI classification P()‘Bh

Are climatic / hydrologic conditions on the site typical for this time of year? Yes L No (If no, explain in Remarks.)

Are Vegetation __AJO_, Soil Na , or Hydrology Mo significantly disturbed? Are “Normal Circumstances” present? Yes L No

Are Vegetation _Alo _, Soil & , or Hydrology 105 naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS ~ Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes_ X No Is the Sampled Area WETLAND- L
Hydric Soil Present? Yes X No within a Wetland? Yes_ X No
Wetland Hydrology Present? Yes _X No -
Remarks:

WeTuane 158 Lochten (n PANTHER HOLLoWwW (HEE

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply) ___ Surface Soil Cracks (B6)

__. Surface Water (A1) __ True Aquatic Plants (B14) — Sparsely Vegetated Concave Surface (B8)

§ High Water Table (A2) ___ Hydrogen Sulfide Odor (C1) _X Drainage Patterns (B10)
Saturation (A3) ) . Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)

___ Water Marks (B1) __ Presence of Reduced Iron (C4) — Dry-Season Water Table (C2)

__. Sediment Deposits (B2) . Recent Iron Reduction in Tilled Soils (C6) __ Crayfish Burrows (C8)

__ Drift Deposits (B3) __ Thin Muck Surface (C7) — Saturation Visible on Aerial Imagery (C9)

___ Algal Mat or Crust (B4) ___ Other (Explain in Remarks) . Stunted or Stressed Plants (D1)

___ lron Deposits (B5) ,2( Geomorphic Position (D2)

. Inundation Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3) ‘
Water-Stained Leaves- (B9) . Microtopographic Relief {D4)

___ Aquatic Fauna (B13) ___ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes_____No l_ Depth (inches):

Water Table Present? Yes_X  No_____ Depth (inches): 3"BG

Saturation Present? YesL No Depth (inches): -]'o so&@, Wetland Hydrology Present? Yes )( No

(includes capillary fringe) —

Describe Recorded Data (stream gauge monitori

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont ~ Version 2.0
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VEGETATION (Four Strata) — Use scientific names of plants.

S T e —— e et L TR I et ST —

seopReivers et e gee e ]

Sampling Point; T5- \Z

/VA Absolute Dominant Indicator
)

Tree Stratum (Plot size: % Cover _Species? _Status

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant
Species Across All Strata: (B)

Percent of Dominant Species

That Are OBL, FACW, or FAC: (A/B)

@ N O o b N

= Total Cover
Sapling/Shrub Stratum (Plot size: A[& )

Prevalence Index worksheet:
Total % Cover of:

OBL species

FACW species

FAC species

FACU species X4=

UPL species x5=

Column Totals: (A) (B)

Multiply by:
x1=

xX2=
X3=

Prevalence Index = B/A =

© ® N3O kWD

N
©

= Total Cover

Herb Stratum (Plot size: S‘ Mbué )
1. Tyoyp  “ATiFouw
2_lmpa-tieas CAPENSS

O 2DER,
oE F

Fr‘kw

I

Hydrophytic Vegetation Indicators:
1 - Rapid Test for Hydrophytic Vegetation
__ 2 - Dominance Test is >50%
__ 3-Prevalence Index is 3.0
__ 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)
___ Problematic Hydrophytic Vegetation' (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

_Corexstiate Ny OBL

® N O G R W

9.

10.
11.
12

(QQ'L = Total Cover

Woody Vine Stratum (Plot size: _AJ B )

Definitions of Four Vegetation Strata:

Tree ~ Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than or equal to 3.28 ft (1
m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

S o oh W N =

= Total Cover

Hydrophytic
Vegetation
Present?

Yes x No

Remarks: (Include photo numbers here or on a separate sheet.)

Pu,ob, loewsesf’f(f&q d y,,uw, [ Presemt IV MaST MPRTS OF THE LOETL9 M

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0



SOIL Sampling Point._T$* |2
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
O-l  10YR3NI _jeut. — - = _— Sw7  _Fuwy SgrorsTen wl

Cepueed cegewr |

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. % ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:

___ Histosol (A1) ___. Dark Surface (S7) __ 2cm Muck (A10) (MLRA 147)

___ Histic Epipedon (A2) — Polyvalue Below Surface (S8) (MLRA 147, 148) __ Coast Prairie Redox (A16)

___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)

___ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Soils (F19)

___ Stratified Layers (A5) ___ Depleted Matrix (F3) (MLRA 136, 147)

__ 2cm Muck (A10) (LRR N) ___ Redox Dark Surface (F6) Very Shallow Dark Surface (TF12)

___ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) X Other (Explain in Remarks)

__ Thick Dark Surface (A12) __ Redox Depressions (F8)
__ Sandy Mucky Mineral (§1) (LRR N, __ lron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

. Sandy Gleyed Matrix (S4) . Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
___ Sandy Redox (S5) ___ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) __ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes X No
Remarks:

Soies L E F’T)LLY STV RTE)D

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



Project/Site: (74- 960 Fova MiLg Run DAYL guTIvG
Wetland ID: Werwans- T & ||
’ R

Date: May 257 219
Acres: LLF 0,241

SKETCH MAP: e -06.310
W 1~ ©OlLl

Notes:
1. Show approximate size and shape of wetland boundaries, adjacent drainage features (streams, ponds, etc.), photograph view, test site
location, adjacent reference features (buildings, roads, etc.).

2. Show approximate dimensions of major axes of wetland (i.e., length and width)
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WETLAND FUNCTION FIELD INDICATORS - DATA FORM

Project/Site: 124-960 Fooa Mice Ry DAYUGHTING

R

s

M

A e et S

Wetland ID: WETeD- F

Wetland Functions:

Notes/Observations:

Wildlife Habitat

nut bearing trees and shrubs (Table 1A)

plants with fleshy fruit (Table 1B)

plants with abundant edible seeds (Table 1C)

plants with edible fleshy roots, tubers, root stacks (Table 1D)

T PHA

aquatic vegetation beds (Table 1E)

forested or shrub wetland

vernal pool habitat (amphibian breeding)

headwater salamander habitat (rocky spring/seep)

standing snags >10" dbh w/cavities > 2" dia

trees >10" dbh

down woody debris >6" dbh

vegetated hummocks/tussocks

forest or shrub thicket bordering >50% wetland perimeter

native piants comprise >90% vegetative cover

moderate to high interspersion of piant communities

moderate to high vegetation - open water interspersion

habitat for rare or endangered species

live or standing dead trees with exfoliating bark

wildlife observations: €D LANGEDS Buwce DS

Flood Storage

Dap<| D

P X

located within an active floodpiain

-
-1

located within 100-year floodplain

located adjacent to a pond or lake

YAOTHEN. Hocuand LAKE

wetland is relatively large and/or part of a large complex

vegetation is dense and deep rooted to slow floodwater

depressional topography

regulated or restricted outiet (inflow>>outflow)

Discharge

seep or spring wetland

wetland contributes to stream flow

located within stream headwaters

located immediately below (downstream) of a dam, impoundment

permanent hydroperiod

Recharge

depressional topography

have an inlet but no outiet

watershed soils have a siow infiltration rate or impervious

wetland along a loosing stream reach

groundwater slopes away from wetiand

Pollution Prevention

weli-developed detrial/organic mat on soil surface

vegetatively diverse

vegetation consists of persisten, deep-rooted plants (willows, Carex)

wetland is relatively large and/or part of a large complex or mosaic

seasonal to permanent hydroperiod

permanent pool

depressional topography

restricted outlet (inflow>>outflow)

located upslope of a water body (river, stream, pond, lake, etc.)

Vavtuen Vowow Loty

located downslope of a pollution source (road, crops, livestack, etc.)

VRBAN Dens Lol O

wetland visited during growing season

Recreation/Study Area/Social Value

located within or adjacent to a park, refuge, gameland, etc.

used for hunting, trapping, fishing, hiking, boating, etc.

fish spawning or nursery area (water willow, SAV, fringe wetland)

connected with a stocked or wild game fish stream

habitat for rare or endangered species

exceptional value wetland

adjacent to a High Quality stream

located in watersheds with flooding or water quality problems

located in/near publically funded watershed improvement project

record of scientific study at this area

included in statewide listing of historical or archaeological sites

regionally rare or unigue wetland/ecological or geological feature(s)

supports at least one USFWS National Species of Special Emphasis

used for timber production
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont Region

Project/Site: _!24-960 fééc.mu-t Rur Dayw GHTING City/County: ET"SBOM-':H Sampling Date: MAY Ls" 2012
Applicant/Owner: _PW3 A State: PA Sampling Point: TS~ 13
Investigator(s): KHG’ K’( F Section, Township, Range: 0'7 ug ﬂ’ ’Sbw@h
Landform (hillslope, terrace, etc.): T{OOD Pooiny Local relief (concave, convex, none); __ AJSME Slope (%): O-2.%,
Subregion (LRR or MLRA): &R R~ A Lt 40436505 Long: ~ #6.9uS 6§ Datum: A4 83
Sail Ma}) Unit Name: _U E5AN LA (L) B) NWI classification N)/-',
Are climatic / hydrologic conditions on the site typical for this time of year? Yes__X__ No (If no, explain in Remarks.)
Are Vegetation e , Soil _Ua _, or Hydrology _& significantly disturbed? Are "Normal Circumstances” present? Yes i No
Are Vegetation _AJo__, Soil M , or Hydrology __AJO naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes _L No Is the Sampled Area WETLAnD- 8
Hydric Soil Present? Yes_ X __ No within a Wetland? Yes X No
Wetland Hydrology Present? Yes _L No
Remarks:

WETAND 15 LocATed WP STIREIRM oF PAATHER Howowd LAKE

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ___ Surface Soil Cracks (B6)
___ Surface Water (A1) __ True Aquatic Plants (B14) ___ Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) Hydrogen Suifide Odor (C1) ___ Drainage Patterns (B10)
ﬁ Saturation (A3) z Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
__ Water Marks (B1) . Presence of Reduced Iron (C4) ___ Dry-Season Water Table (C2)
— Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
___ Drift Deposits (B3) . Thin Muck Surface (C7) — Saturation Visible on Aerial imagery (C9)
__ Algal Mat or Crust (B4) __ Other (Explain in Remarks) ___, Stunted or Stressed Plants (D1)
___ lron Deposits (B5) _'X Geomorphic Position (D2)
—— Inundation Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3)
Water-Stained Leaves (B9) Microtopographic Relief-(D4)
___ Aquatic Fauna (B13) FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes No _)(_ Depth (inches):
n
Water Table Present? Yes_X_ No____ Depth(inches): Y "G
Saturation Present? Yes _L No Depth (inches): +o 54 £¢;¢ Wetland Hydrology Present? Yes 3 No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well. aerial photos. previous.ir SpEe

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0
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VEGETATION (Four Strata) — Use /scientific names of plants.

Sampling Point,_T5- 13~

Tree Stratum (Plot size: /‘/& )

Absolute Dominant Indicator

. % Cover Species? _Status

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant
Species Across All Strata: (B)

Percent of Dominant Species

That Are OBL, FACW, or FAC: (A/B)

©® N o o b W

Sapling/Shrub Stratum (Plot size:_ 1S 'ADKS )
1 NS sp

= Total Cover

3 1

2_Cpcavs  1AWMO mym

3 _Fresanvs Pensycvaed

2. __pe  _FAcw

S Vs A

© © N D o s

10.

1
Herb Stratum (Plot size: § @Ql’\ﬁ )

lo. - Total Cover

Prevalence Index worksheet:
Total % Cover of:

OBL species

FACW species

FAC species

FACU species X4=

UPL species x5=

Column Totals: (A) (B)

Multiply by:
x1=

xX2=
Xx3=

Prevalence Index =B/A=

Hydrophytic Vegetation Indicators:

l 1 - Rapid Test for Hydrophytic Vegetation
___ 2-Dominance Test is >50%

__ 3-Prevalence Index is 3.0

___ 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

= Total Cover

1.G Lyrea . ST TR 261, ‘/Ej ORL | __ Problematic Hydrophytic Vegetation' (Explain)
2_EouseTom ARVENSE IS M Fpe
3. M PATIENS CA PEMNS 15 Y. b FA=w | 'Indicators of hydric soil and wetland hydrology must
4 l:uD' WG ALTERN) ™ 10 :, Ao m be present, unless disturbed or problematic.
5 T S PSEuDACORVS 3 o 4/‘ )[5’6 OBC Definitions of Four Vegetation Strata:
6. IZIQNUMOJOQ HISPIDUS 261 Yes FRAC | Tree- Woody plants, excluding vines, 3 in. (7.6 cm) or
4 1 more in diameter at breast height (DBH), regardiess of
7 ChRex S1PADA [0 _ b OB | morel
8_L£Photum Spp- 1. o —
9 H Sapling/Shrub — Woody plants, excluding vines, less
) than 3 in. DBH and greater than or equal to 3.28 ft (1
10. m) tall.
11.
Herb — All herbaceous (non-woody) plants, regardless
12. - of size, and woody plants less than 3.28 ft tall.
n’ *3’ * = Total Cover
Woody Vine Stratum (Plot size: /U ) Woody vine — All woody vines greater than 3.28 ft in
1 height.
2.
3.
4.
5 Hydrophytic
" Vegetation )/
6. Present? Yes No

Remarks: (Include photo numbers here or on a separate sheet.)

A Trece feoten ourame oF WETLAND

EpreaBiom Coub Mot By IDENTIFIED To 5PECTS DUg To ZLK OF LERVES,
s Coous Vet BE PENTIFED TO SPEELES DUE To Hick LEVELs oF HIBUIDIZHTION,

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0




SOIL Sampling Point;_T >* /3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks

0-16  _10Y2 2/) 921 _JoY3N &1 C A Sile _yery sgmesTe

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. *Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Dark Surface (S7) —— 2.cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __. Polyvalue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)
__. Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
___ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) ___ Piedmont Floodplain Soils (F19)
___ Stratified Layers (A5) X Depleted Matrix (F3) (MLRA 136, 147)
__ 2.cm Muck (A10) (LRR N) ___ Redox Dark Surface (F6) — Very Shallow Dark Surface (TF12)
___ Depleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7) ___ Other (Explain in Remarks)
___ Thick Dark Surface (A12) ___ Redox Depressions (F8)
___ Sandy Mucky Mineral (S1) (LRR N, __ lron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

. Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
___ Sandy Redox (S5) ___ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) __ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes X No
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM ~ Eastern Mountains and Piedmont Region

Project/Site: 174~ 90 Foue Mitg Rus PAYUGHTING  City/County: PHls borscy Sampling Date: Auj 29 2018
Applicant/Owner: ﬂ»JSH State: Sampling Point: 73-32
Investigator(s): ZHG MJO Section, Township, Range: Cl Ty oF Q*/Sboﬂaﬂ
Landform (hillslope, terrace, etc.): _TOE OF StofE Local relief (concave, convex, none): Coneaue

Subregion (LRR or MLRA): . {I2R~AJ Lat: 40° 26" 13.859" &) Long: #2 95% 4¢.43" W

Soil Map Unit Name: URBAN ¢A4D (UR) . NWI classification: A/Q\
Are climatic / hydrologic conditions on the site typical for this time of year? Yes _&_ No (If no, explain in Remarks.)
Are Vegetation AJo __, Soil _AJo , or Hydrology Mo significantly disturbed?
Are Vegetation Ado _, Soil _AJ®_, or Hydrology _ AJO  naturally problematic?

Slope (%): ©/
Datum: A/BAD &35

Are "Normal Circumstances” present? Yes _ X  No

(if needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes __ X No Is the Sampled Area WETLAND ’6 ?55
Hydric Soil Present? Yes _X No within a Wetland? Yes ’[ No
Wetland Hydrology Present? Yes _ ¥ No

Remarks:

Cam 'p PpHoto 1-8¢&

HYDROLOGY

Wetland Hydrology Indicators:

___ Surface Water (A1)

X High Water Table (A2)
Saturation (A3)

__ Water Marks (B1)

___ Sediment Deposits (B2)

___ Drift Deposits (B3)

___ Algal Mat or Crust (B4)

___ Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Water-Stained Leaves (B9)

___ Aquatic Fauna (B13)

Primary Indicators (minimum of one is required; check all that apply)

___ True Aquatic Plants (B14)

__ Hydrogen Suifide Odor (C1)

__ Oxidized Rhizospheres on Living Roots (C3)
___ Presence of Reduced Iron (C4)

___ Recent Iron Reduction in Tilled Soils (C8)
____ Thin Muck Surface (C7)

__ Other (Explain in Remarks)

Secondary Indicators (minimum of two required)

___ Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)

___ Drainage Patterns (B10)

__ Moss Trim Lines (B16)

___ Dry-Season Water Table (C2)

__ Crayfish Burrows (C8)

__ Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)
Geomorphic Position (D2)

__ Shallow Aquitard (D3)

Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?
Water Table Present?

Saturation Present?
(includes capillary fringe)

Yes No A Depth (inches):
Yes X_ No Depth (inches): |{“ (3G

Yes X No Depth (inches): {5 sucliuce.

Wetland Hydrology Present? Yes x No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0




VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: 75 - 32 i

Tree Stratum (Plot size: _90 ‘' RADIS )
1_S904 b&AyLou;uc)

Absolute Dominant Indicator
% Cover _Species? _Status

(INYA

Dominance Test worksheet:
Number of Dominant Species

Herb Stratum (Plot size: 5" UBDILS )

103 = Total Cover

Yée  Bet | That Are OBL, FACW, or FAC: A

2. Total Number of Dominant
3. Species Across All Strata: -— B
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: (A/B)
6.
- Prevalence Index worksheet:
8. Total % Cover of: Multiply by:

] IS ‘b = Total Cover OBL specueé . x1=
Sapling/Shrub Stratum (Plot size:_IS" RADILS ) FACW species x2=
16w Jatn _eoy. Nes  oBe | FAC species x3=
2 FraBnaucs Guaug 20/ No  %e | FACU species X4=
3. L1 &usTRYm YULE R E 20 YA N0 £Rew |UPLspecies __ x5=
4. e \ 3% D Ae | Column Totals: (A) (B)
5.
5 Prevalence Index = B/A =
7‘ ] Hydrophytic Vegetation Indicators:
8' 1 - Rapid Test for Hydrophytic Vegetation
9‘ ___ 2-Dominance Test is >50%
16 __ 3-Prevalence Index is 3.0

__ 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: 2 EADly )
1.4 o0 €

(10 l += Total Cover

@ oA wN

= Total Cover

1 el Sp to 1 Ve FAck) | _ Problematic Hydrophytic Vegetation' (Explain)
2. EmPATIEnS ClDER 30°')  _Yes  FAew
3. %:.-m,\mzn vVie mles 2. A6 S8 | 'Indicators of hydric soil and wetland hydrology must
4 , , CotalLATom 2/ Ao % be present, unless disturbed or problematic.
5' A De:\mn.ou e 17 s Definitions of Four Vegetation Strata:
. X\ CO 1 A Eﬁ
e.ﬁﬂw»\rmua Hispidvg, LSl Ao e | Tree —Wooady plants, exciuding vines, 3 in. (7.6 cm) or
7 = ! more in diameter at breast height (DBH), regardless of
: height.
8.
Sapling/Shrub — Woody plants, excluding vines, less
9.
than 3 in. DBH and greater than or equal to 3.28 ft (1
10. m) tall.
11.
12 Herb — All herbaceous (non-woody) plants, regardless

of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Hydrophytic
Vegetation
Present?

Yes x No

Remarks: (Include photo numbers here or on a separate sheet.)

C«)/céﬂ-m WS Jor BENTIFEY To SPECIES BoT 15 4830mEd 7o BE FAcw ov WETTER
As P Species \w ﬂu,eeugu;‘ Q BLE Fcly FWETER.

us Arhy Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0




SOIL

Sampling Point; Ts- XA

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' _Lloc? Texture Remarks
58 — — —_ — e — _OotGAc
O0-8 10YR3/2 ooy — —~ = it  lots aF Orcedc
B-19 _1oyR21)  low), — — _— _— _SDlo _ExtrEmewy sd+ nATED
(1-16 _16YR 21 _joul — — = _— il

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1)
Histic Epipedon (A2)
___ Black Histic (A3)
___ Hydrogen Sulfide (A4)
___ Stratified Layers (A5)
___ 2cm Muck (A10) (LRR N)
__ Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)
Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)
Sandy Gleyed Matrix (S4)
__ Sandy Redox (S5)
___ Stripped Matrix (S6)

— Polyvalue Below Surface (S8) (MLRA 147, 148)

Dark Surface (S7)

—_. Thin Dark Surface (S9) (MLRA 147, 148)
__ Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)
Redox Dark Surface (F6)

___ Depleted Dark Surface (F7)

Redox Depressions (F8)

__ Iron-Manganese Masses (F12) (LRR N,

MLRA 136)
Umbric Surface (F13) (MLRA 136, 122)

— Piedmont Floodplain Soils (F19) (MLRA 148)

Red Parent Material (F21) (MLRA 127, 147)

Indicators for Problematic Hydric Soils®:

— 2.cm Muck (A10) (MLRA 147)

. Coast Prairie Redox (A16)
(ML.RA 147, 148)

—_ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

__ Very Shallow Dark Surface (TF12)

. Other (Expiain in Remarks)

*Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes & No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0




Project/Site: (74- 960 Fova MiLg Run DAYL guTIvG
Wetland ID: Werwans- T & ||
’ R

Date: May 257 219
Acres: LLF 0,241

SKETCH MAP: e -06.310
W 1~ ©OlLl

Notes:
1. Show approximate size and shape of wetland boundaries, adjacent drainage features (streams, ponds, etc.), photograph view, test site
location, adjacent reference features (buildings, roads, etc.).

2. Show approximate dimensions of major axes of wetland (i.e., length and width)
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WETLAND FUNCTION FIELD INDICATORS - DATA FORM

Project/Site: 124-960 Fooa Mire fun DAYUGHTIAG

Wetland ID: WETLAND- &

Wetland Functions:

Notes/Observations:

nut bearing trees and shrubs (Table 1A)

X

plants with fleshy fruit (Table 1B)

X

plants with abundant edible seeds (Table 1C)

Creo cpple
('1 L

plants with edible fleshy roots, tubers, root stocks (Table 1D)

"ARe
[us

aquatic vegetation beds (Table 1E)

forested or shrub wetland

vernal pool habitat (amphibian breeding)

headwater salamander habitat (rocky spring/seep)

standing snags >10" dbh wicavities > 2" dia

trees >10" dbh

down woody debris >6" dbh

Wildlife Habitat

vegetated hummocks/tussocks

forest or shrub thicket bordering >50% wetland perimeter

native plants comprise >80% vegetative cover

moderate to high interspersion of plant communities

moderate to high vegetation - open water interspersion

habitat for rare or endangered species

live or standing dead trees with exfoliating bark

wildlife observations:

located within an active floodplain

located within 100-year floodplain

located adjacent to a pond or lake

wetland is relatively large and/or part of a large complex

vegetation is dense and deep rooted to siow floodwater

Flood Storage

depressional topography

regulated or restricted outlet (inflow>>outflow)

seep or spring wetland

wetland contributes to stream flow

located within stream headwaters

Discharge

located immediately below (downstream) of a dam, impoundment

permanent hydroperiod

depressional topography

have an iniet but no outlet

watershed soils have a slow infiltration rate or impervious

Recharge

wetland along a loosing stream reach

groundwater slopes away from wetland

well-developed detrial/organic mat on soil surface

vegetatively diverse

vegetation consists of persisten, deep-rooted plants (willows, Carex)

wetland is relatively large and/or part of a large complex or mosaic

seasonal to permanent hydroperiod

permanent pool

depressional topography

Pollution Prevention

restricted outlet (inflow>>outflow)

located upslope of a water body (river, stream, pond, lake, etc.)

YAr-tued Howow Lalce

located downslope of a poliution source (road, crops, livestack, etc.)

ULBAN Aercix

wetland visited during growing season

located within or adjacent to a park, refuge, gameland, etc.

used for hunting, trapping, fishing, hiking, boating, etc.

fish spawning or nursery area (water willow, SAV, fringe wetland)

connected with a stocked or wild game fish stream

habitat for rare or endangered species

exceptional value wetland

adjacent to a High Quality stream

located in watersheds with flooding or water quality problems

located in/near publically funded watershed improvement project

record of scientific study at this area

included in statewide listing of historical or archaeological sites

Recreation/Study Area/Social Value

regionally rare or unique wetiand/ecolagical or geological feature(s)

supports at least one USFWS National Species of Special Emphasis

used for timber production
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont Region

Project/Site: 24960 fBoe M€ Rum Dayw autivg City/County: ﬁ T7s80L6H Sampling Date: MAY Zg; 2018,
Applicant/Owner: _PWSH ‘ State: PA Sampling Point: TS~ 14
Investigator(s): B HG ILF \ Section, Township, Range: & Ty er # ksueg W

Landform (hilislope, terrace, etc.): VILLEY Local relief (concave, conves, none): _ Ao E Slope (%): &'/
Subregion (LRR or MLRA): &R R~ A Lat: 77°L6  He.S51" A Long: 40° 26" 12. 85" Datum: Ao 83

Soil Map Unit Name: _URBAL sy ( UB\ NWI classification A

Avre climatic / hydrologic conditions on the site typical for this time of year? Yes _X_ No (If no, explain in Remarks.)

Are Vegetation _/U_(J , Soil /UD , or Hydrology /Uo significantly disturbed? Are “Normal Circumstances” present? Yes 9( No

Are Vegetation _A)()_ Soil ,Uc) , or Hydrology /UO naturally problematic? (If needed, explain any answers in Remarks)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

]{ O L]

Hydrophytic Vegetation Present? Yes No Is the Sam‘sf;’c?::z fo WETLAND- ; 8 V)
Hydric Soil Present? Yes No )( within a Wetland? Yes No X
Wetland Hydrology Present? Yes z No

Remarks:

Tes1 SITE S LecnTed ADIReENT To

HYDROLOGY
Wetland Hydrology Indicators: Secondguilndicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) . Surface Soil Cracks (B6)
__ Surface Water (A1) . True Aquatic Plants (B14) —_ Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) __ Hydrogen Suifide Odor (C1) _ Drainage Patterns (B10)
__ Saturation (A3) . Oxidized Rhizospheres on Living Roots (C3) _. Moss Trim Lines (B16)
___ Water Marks (B1) __ Presence of Reduced Iron (C4) — Dry-Season Water Table (C2)
__ Sediment Deposits (B2) ___ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
___ Drift Deposits (B3) ___ Thin Muck Surface (C7) __ Saturation Visible on Aerial Imagery (C9)
_ Algal Mat or Crust (B4) — Other (Explain in Remarks) Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) X Geomorphic Position (D2)
— Inundation Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3)
__ Water-Stained Leaves. (B9) — Microtopographic Relief (D4)
___ Aquatic Fauna (B13) ___ FAC-Neutral Test (D5)
Field Observations: '
Surface Water Present? Yes__ __ No L Depth (inches):
Water Table Present? Yes_____ No Depth (inches):
Saturation Present? Yes _X_ Depth (inches): To 50((?&00 Wetland Hydrology Present? Yes No X
(includes capillary fringe)

Describe Recorded Data (stream gauge

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0
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VEGETATION (Four Strata) - Use scientific names of plants.

e e e i g

Sampling Point: TS- !Q

Tree Stratum (Plot size: 30‘0‘9\)“5)

Absolute Dominant Indicator

Dominance Test worksheet:

\
Herb Stratum (Plot size; 5 !Zﬁl‘_)wﬁ )

301, =otal Cover

% Cover, Cove'r Species? \ec.i'e 2 _Status | Number of Dominant Species v..'
1_lumus  AME uc hroe 207 _Ves  Baew | That Are OBL FACW or FAG: A
2_[Wpceoen gomipeen _20 _Yes L _

- ,/ Total Number of Dominant G
3_Mous se 101 Mo _ Fcu Species Across All Strata: (B)
‘,"' Percent of Dominant Species (9 7 ./

5. That Are OBL, FACW, or FAC: ‘. (AB)
6
7 Prevalence Index worksheet:
3 Total % Cover of: Muttiply by:
- 5 70, = Total Cover OBL specxeé x1=
Sapling/Shrub Stratum (Plot size: | s FACW species X2=
1.Glenimsin TUACANTHOS oY )é’s FAC | FAC species x3=
2_Liie DER D RO N TOM P FeA IST  _VY¥S  FAcU | FACU species x4=
3. UPL species x5=
4. Column Totals: (A) (B)
5.
6 Prevalence Index = B/A =
7' Hydrophytic Vegetation indicators:
8. 1 - Rapid Test for Hydrophytic Vegetation
9' 2 - Dominance Test is >50%
1;) __ 3-Prevalence Index is 3.0’

— 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)
—_ Problematic Hydrophytic Vegetation' (Explain)

'Indicatars of hydric soil and wetiand hydrology must
be present, unless disturbed or problematic.

1._EBuiIseTum AvENSE 0/t Y5 ¥
2_Ranoncus Hs pinos gol Y5 FAc
3_EuTHB M Giam Al FoLll 10O 7 N T
4_BPocy wum canmfRINUM 57, Ao
5_Clypromaenmn cCanapensis 1) No _Fe
6_LytHWM saucaem 1S % Mo ¥ACW
7.

8.

9.

10,

1.

12,

Woody Vine Stratum (Plot size: A/ ﬂ )

'sl ';. = Total Cover

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than or equal to 3.28 ft (1
m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

@ oA W

= Total Cover

Hydrophytic
Vegetation
Present?

Yes M No

Remarks: (Include photo numbers here or on a separate sheet.)
~Mous Couup Aot B IPERNTIFIED To SAECLES DUE Tol LACk OF FRUIT BoriS fssomed fo
RE FHcy or UPL 15 TREWTED HS FAC U For THE POMINANCE TEsT,

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0
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SOIL Sampling Point;_TS* l'_'l '

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) %. Type' Loc? Texture Remarks
O-le_ [0YIL3]Z  100] — — — — Sile
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Dark Surface (S7) __ 2cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) __ Polyvalue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)
___ Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
___ Hydrogen Suifide (A4) ___ Loamy Gleyed Matrix (F2) ___ Piedmont Floodplain Soils (F19)
___ Stratified Layers (A5) ___ Depleted Matrix (F3) (MLRA 136, 147)
— 2cm Muck (A10) (LRR N) __ Redox Dark Surface (F6) __ Very Shailow Dark Surface (TF12)
___ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7) ___ Other (Explain in Remarks)

___ Thick Dark Surface (A12) __ Redox Depressions (F8)
__ Sandy Mucky Minerai (S1) (LRR N, ___ lron-Manganese Masses (F12) (LRR N,
VLRA 147, 148) MLRA 136)

__ Sandy Gleyed Matrix (S4) __ Umbric Surface (F13) (MLRA 138, 122) *Indicators of hydrophytic vegetation and
___ Sandy Redox (S5) ___ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) _ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No >(
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



Stream Survey Data Form

CEC Stream ID:;

Sreepm - v,

Project:

174 740, oerT

Date:

Mﬁ"/ Z"/; ZOZB

Investigator(s):

KEF Ax G ickg

Channel Dimensions: Channel Morphology: Hydrology:
Bank-to-bank width 1D #t Meandering Eroded/unstable banks X Perennial X
Est. Nomnal Pool Widih & ft| |Riffles Head-cutting Intermittent
Water depth 0O\ in Step-pool Channelized / stabilized Ephemeral
Bank height O.Y | |Alluvial bars / benches Discontinuous channel
OHWM height 0 ,3 in{ |Braided channels Wetland fringe )(
Entrenched/incised Origin within survey area )(

Flow: Source: Substrate (check >20%): Road crossing or other disturbance
Dry Spring / seepage | X Bedrock Silt/sand | ¥ X Bridge mucnfee BRID &ES
Bed moist Run-off Bouider Clay 0 Ford
Standing water Lake / pond Cobble \/ Detritus 1 Culvert (Diameter: )
Flowing water Outflow / outfall Gravel X | Artificial d Other:
Ephemeral flow Wetland

Stream shading: D( 75-100% 0O 50-74% O 25-49% 0O O-24%

Water quality observations: ‘ﬂ water color is clear (1 siltation 0 discolored, oily film, scum, AMD, algal mat, odor, etc.

Ordinary High Water Marks (OHWM) as lateral limits:

~ undercut banks

alluvial vs. colluvial soils i1

exposed roots

J
vegetation matted down, bent, or absent
leaf litter disturbed or washed away 1{

0 silt deposits

drift or wrack

water staining
] litter and debris along banks
destruction of terrestrial vegetation 0O

\Z{ sediment sorting

erosion or scour

observed high flow event

abrupt change in plant community

Aquatic Life: (Indicator: P - Perennial: | — Intermittent)
Organism # or abundance Organism # or abundance
Fish P Crayfish (Decapoda) P
Salamander P/l Aquatic sowbugs (Isopoda) |
Freshwater mussels P/l Aquatic beetles (Coleoptera) P
Clams P/ Water bugs (Gerro/Nepomorpha) P
Mayfly (Ephemeroptera) P Water pennies (Psephenidae) P
Stonefly (Plecoptera) P X Leeches (Hirudinea) |
Caddisfly (Tricoptera) P X Segmented worms (Oligochaeta) |
Dragonfly/ Damselfly (Odonata) P Flatworms (Platyhelminthes) I X
Alderfly/Dobsonfly (Megaloptera) P Periphyton P
| Cranefly (Tipulidae) P Aquatic vegetation P
Scud (Amphipoda) I X Whirligig beetles (Gyrinidae) I
Black fly (Simulidae) ! Other:
Midge (Chironomidae) P/l
None observed. Circle one: absent, dry, non-wadeable, or lacking suitable habitat/substrate




CEC Stream ID: éfﬂéﬁm ,O Project: LAY -760.0013

Record cross-sectional measurements below:

10 #r)| Top of Bank Width
' 5 Tow
; Channel e

L C o) wiame OHWM I ad
O IES) B Sl

Topy -

| Estimated Normal Pool Width

Bank OHWM i‘
Height

Olft - | Estimated Normal Pool Depth

Photo ra hs u stream, downstream, overview at crossin
# Descri tion

pbgﬂGE Se¢ c

Facin

PA-WV format 2/2016
Notes:

U e Po o ¢ ANTUER. oo  £o



Stream Survey Data Form

CEC Stream ID: 57%!"’\ ZZ Project: \ 29 -%06. conT
Date: M‘f 2%, Zen g Investigator(s): W MQ

Channel Dimensions: Channel Morphology: Hydrology:
Bank-to-bank width ’8 ft Meandering Eroded/unstable banks )( Perennial
Est Nomnal Pool Width 1.6 ft| |Riffles Head-cutting X | |intermittent
Water depth 0.3 l:\'ﬁf Step-pool Channelized / stabilized Ephemeral
Bank height [.S  ft| |Alluvial bars/ benches Discontinuous channel
OHWM height F’_ﬁ' Braided channels Wetland fringe
Entrenched/incised Qrigin within survey area | X
Flow: Source: Substrate (check >20%): Road crossing or other disturbance
Dry Spring / seepage Bedrock | | Silt/ sand K Bridge
Bed moist Run-off Boulder | Y | Clay 3 Ford
Standing water Lake / pond Cobble )( Detritus ] Culvert (Diameter: )
Flowing water | X Outflow / outfall X Gravel Artificial 0 Other:
Ephemeral flow Wetland
Stream shading: ¥ 75-100% 0O 50-74% O 25-49% 0O 0-24%
Water quality observations: l§{ water color is clear siltation 11 discolored, oily film, scum, AMD, algal mat, odor, etc.
Mitp
Ordlnary High Water Marks (OHWM) as lateral limits:
undercut banks 7 silt deposits 2( sediment sorting
2 alluvial vs. colluvial soils 2 water staining "I erosion or scour
1 exposed roots ] litter and debris along banks i1 observed high flow event
§, vegetation matted down, bent, or absent¥  destruction of terrestrial vegetation O abrupt change in plant community
leaf litter disturbed or washed away IX drift or wrack
Aquatic Life: (Indicator: P - Perennial: | ~ Intermittent)
Qrganism # or abundance Organism # or abundance
Fish P Crayfish (Decapoda) P
Salamander P/l Aquatic sowbugs (Isopoda) |
Freshwater mussels P/l Aquatic beetles (Coleoptera) P
Clams P/l Water bugs (Gerro/Nepomorpha) P
Mayily (Ephemeroptera) P Water pennies (Psephenidae) P
Stonefly (Plecoptera) P Leeches (Hirudinea) |
Caddisfly (Tricoptera) P X Segmented worms (Oligochaeta) |
Dragonfly/ Damselfly (Odonata) p Flatworms (Platyhelminthes) |
Alderfly/Dobsonfly (Megaloptera) P Periphyton P
__Cranefly (Tipulidae) P Aquatic vegetation P
Scud (Amphipoda) | Whirligig beetles (Gyrinidae) I
Black fly (Simulidae) I Other:
Midge (Chironomidae) P/

None observed. Circle one: absent, dry, non-wadeable, or lacking suitable habitat/substrate




CEC Stream ID:

Srzs wn 22 Project: | 2U-760. cory

Record cross-sectional measurements below:

£ #ri| Top of Bank Width

, : Channel g W -
e« © FT | width at oHwm

s e < QMM

ToD

b L X 44 Estimated Normal Pool Width
Bank OHWM - a‘
Height ’
0.2 FF Estimated Normal Pool Depth

Photographs (upstream, downstream, overview at crossing):
B Description

Rense sge Puoro LG,

Facing

PA-WV format 2/2016
Notes:

o 1vre S TRERM




PANTHER HOLLOW LAKE REHABILITATION PROJECT

PWSA
Photo 1: TS-12 in Wetland 7 Photo 2: TS-13in Wetland 8 (PEM)
May 25, 2018 May 25, 2018
Photo 3: TS-32 in Wetland 8 (PSS) Photo 4: TS-14 Upland Reference Site for Wetlands 7 & 8
August 29, 2018 May 25, 2018
Photo 5: Panther Hollow Run facing upstream Photo 6: Panther Hollow Run facing downstream
October 21, 2019 October 21, 2019

174-960
October 21, 2019 -1-



PANTHER HOLLOW LAKE REHABILITATION PROJECT
PWSA

Photo 8: Phipps Run facing downstream at confluence with
Panther Hollow Run

May 24, 2018

Photo 7: Phipps Run facing upstream
May 24, 2018

Photo 9: Wetland 7 edge at Panther Hollow Lake
May 24, 2018

174-960
October 21, 2019 -2-



APPENDIX C

DAM STABILITY AND GEOTECHNICAL REPORT (SECTION 5.7)




October 21, 2019

Mr. Alex Sciulli, P.E.

Chief of Program Management
Pittsburgh Water and Sewer Authority
1200 Penn Avenue

Pittsburgh, PA 15222

Dear Mr. Sciulli:

Subject: Dam Stability and Geotechnical Report
Panther Hollow Lake Rehabilitation Project
Pittsburgh, Allegheny County, Pennsylvania
CEC Project 174-960.0011

Civil & Environmental Consultants, Inc. (CEC) presents for your use this dam stability and
geotechnical report for the above referenced project. This report presents CEC’s opinions on the
soil, bedrock, and groundwater conditions at the site, and our conclusions and recommendations
for site development and earthwork, foundations, and subgrade stabilization.

CEC appreciates the opportunity to be of service to you on this project. Please call if you have
any questions or comments.

Sincerely,

CIVIL & ENVIRONMENTAL CONSULTANTS, INC.

Jonathan M. Niemiec, P.E. Patrick J. Sullivan, Jr., P.E.
Project Manager Principal
Enclosures

cc: Timothy J. Nuttle, PhD
Brandon C. Vatter, P.E.
Jim Turner, P.E.



Panther Hollow Lake Rehabilitation Project
Allegheny County, Schenley Park, Pittsburgh Pennsylvania

DAM STABILITY AND GEOTECHNICAL REPORT
Prepared For:

The City of Pittsburgh, Department of Public Works
Parks Maintenance Division
and
Pittsburgh Water and Sewer Authority

Prepared By:

Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

October 21, 2019
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SUMMARY

This summary is presented for introductory purposes only and should be used in conjunction with
the complete report. If the project design changes from what is described herein and what is shown
on the attached figures, Civil & Environmental Consultants, Inc. (CEC) should review and revise,
if necessary, the conclusions and recommendations presented herein.

General Information: The site is located in Schenley Park in the City of Pittsburgh, Allegheny
County, Pennsylvania and covers an area of approximately 2.43 acres. The site is bounded to the
north by the Phipps Conservatory; to the east by Phipps Run, Panther Hollow Run, and Hollow
Run Trail; to the south by woods; and to the east by CSX railroad tracks. Proposed modifications
to the existing Panther Hollow Lake requires a permit to be filed with the Pennsylvania Department
of Environmental Protection (PADEP) to show that the dam meets the requirements of
Pennsylvania Code Title 25, Chapter 105, Subchapter B.

Subsurface Investigation: Eight standard test borings were drilled totaling 188.2 feet of soil and
bedrock sampling via hollow stem augers and SPT methods during four separate investigations
between June 2018 and September 2019. One of these test borings was converted to a piezometer
to measure groundwater. The test boring and piezometer locations are shown on Figure GT-01 in
Appendix B. The test boring logs are presented in Appendix C.

Slope Stability: CEC analyzed the stability at the proposed critical slope location along the
proposed dam embankment raise. CEC concludes that the fill embankments and cut slopes should
be adequately stable if constructed in accordance with the recommendations presented herein.
CEC analyzed the slopes to meet the requirements of Pennsylvania Code Title 25, Chapter 105,
Subchapter B.

Subgrade Preparation: Topsoil should be stripped and stockpiled prior to fill placement and
construction. Roots, brush, grass, and other deleterious materials below the topsoil should also be
removed. After removing topsoil and other deleterious materials, exposed subgrades should be
proof-rolled using a soil compactor weighing at least 10 tons. If the subgrade displays excessive
elasticity or deformation during the proof-roll, the deflecting material should be over-excavated
and replaced with suitable fill material placed and compacted in accordance with the
recommendations below. Excavate to a depth where suitable material is encountered, or to a depth
determined by CEC.

Excavations: Existing fill will likely be encountered in site excavations. CEC recommends that
final excavated slopes be excavated no steeper than 3H:1V. Fill slopes should be planned no
steeper than 3H:1V. Use temporary drainage measures, such as diversions, drains, and pumping, if
water is encountered during excavations.

Over-excavations: An approximately 2-foot over-excavation is proposed beneath the core of the
dam embankment. The over-excavation is necessary to reduce settlement caused by the new fill,
to improve slope stability, and to reduce seepage beneath the dam embankment. The over-
excavations should be replaced with suitable compacted fill in accordance with the
recommendations presented herein.

-1- 174-960.0011-Dam Stability Report
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Structural Cohesive Fill: CEC recommends that all new fills needed to develop the dam
embankment core be constructed as controlled and well-compacted structural cohesive fill. CEC
recommends using cohesive material classifying as CL based on the USCS with a maximum
particle size of 6 inches.

General Fill: CEC recommends that all new fill outside the embankment core be constructed as
controlled and well-compacted general fill. General fill placed at the site should not contain rock
pieces larger than 6 inches in dimensional size and should classify as GW, GP, GM, GC, SW, SP,
SM, SC, ML, or CL based on the USCS.

Fill Placement and Compaction: All fill should be placed in a controlled manner in maximum 8-
inch thick loose lifts. Fill material containing more than 10% fines should be compacted to at least
95% of the maximum dry density. Structural cohesive fill material should be placed between
optimum moisture content and 3% above optimum moisture content as estimated by the standard
Proctor (ASTM 698) compaction test. General fill should be within 3% of optimum moisture
content. Perform grain size analysis with hydrometer (ASTM D422), Atterberg limits (ASTM
D4318), natural moisture content (ASTM D2216), and standard Proctor (ASTM D698) on all fill
material to verify it’s suitability as structural cohesive fill and general fill. Density and moisture
content testing, in accordance with ASTM D6938, should be performed on all new fill material
placed at the site. Perform density testing for every 10,000 square feet of fill placed at the site,
with a minimum of one tests per lift. Density testing should also be performed every 100 linear
feet along utility trenches (if applicable), with a minimum of one test per lift.

-2- 174-960.0011-Dam Stability Report
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1.1

1.0 INTRODUCTION

PURPOSE

The purpose of our geotechnical engineering services is to perform a subsurface investigation at
the site to develop opinions on the soil, bedrock, and groundwater conditions, and present
geotechnical conclusions and recommendations for site development and earthwork.

1.2

SCOPE OF SERVICES

In order to achieve the above-stated purpose, CEC completed the following scope of services.

(1)
2)

3)

4

©)

(6)

(7

1.3

CEC coordinated the execution of the office and field work.

CEC located the test borings in the field and obtained their coordinates from topographic
drawings.

CEC subcontracted Terra Testing, Inc. (Terra) and AWK Drilling (AWK-D) to perform
subsurface investigations consisting of eight testing borings where one was converted into
a piezometer.

CEC provided a field representative to monitor the drilling, observe the materials
encountered, obtain groundwater measurements, make modifications to the programs as
necessary, and prepare field logs.

CEC subcontracted Geotechnical Testing Services, Inc. (GTS) and to perform geotechnical
laboratory testing on samples obtained during the subsurface investigations.

CEC reviewed the results of the drilling and laboratory testing, and performed geotechnical
analyses to develop conclusions and recommendations for site development and earthwork,

dam design, and other site development considerations.

CEC prepared this dam stability and geotechnical report summarizing the data obtained
and presenting conclusions and recommendations in accordance with the purpose.

AUTHORIZATION

Our geotechnical engineering services were performed, and this report was prepared in general
accordance with the Pittsburgh Water and Sewer Authority (PWSA) Request for Proposal for the
Four Mile Run Green Stormwater Infrastructure (GSI) Project (No. PWSAS89) dated January 10,
2018, our Proposal for Professional Services dated February 18, 2018, and our letter dated April
9,2018. CEC received authorization to proceed prior to performing our scope of services outlined
in Section 1.2.

-3- 174-960.0011-Dam Stability Report
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1.4  STANDARD OF CARE

The services performed by CEC were conducted in a manner consistent with the level of care and
skill ordinarily exercised by members of the geotechnical engineering profession practicing
contemporaneously under similar conditions in the locality of the project. No warranty, express
or implied, is made. Appendix A contains a document entitled "Important Information About This
Geotechnical-Engineering Report." This document further explains the realities of geotechnical
engineering and the limitations that exist in evaluating geotechnical issues.

1.5 REPORT LIMITATIONS

This report was prepared for the purpose of design development. Reliance on this report by any
party other than PWSA or its authorized agents is expressly forbidden. Contractors should not
rely on this report for purposes of bid development. The conclusions and recommendations
presented herein were developed based on the site layout and grading shown on Figure GTOI in
Appendix B. If the layout or grading changes, subsequent to issuance of this report, CEC will
need to review the revisions and, if necessary, revise our conclusions and recommendations
presented herein.
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2.0 DATA OBTAINED

2.1 GENERAL INFORMATION

Panther Hollow Lake is a man-made reservoir in Schenley Park within the City of Pittsburgh and
covers approximately 2.43 acres. Two tributaries, Phipps Run and Panther Hollow Run, converge
immediately upstream of the lake and provide the majority of the base and storm flow from the
Oakland neighborhood of Pittsburgh near Carnegie Mellon University and from the Squirrel Hill
neighborhood. The lake has a concrete step edge with pedestrian paths around the perimeter. This
area surrounding Panther Hollow Lake is highly utilized not only as a passage but also as social
commons. The project proposes to modify the height of the embankments at Panther Hollow Lake
to increase the lake’s capacity to manage stormwater, create a coarse sediment forebay and fine
sediment treatment wetland, and spillway system to allow more effective handling of stormwater.
Based upon the proposed grading changes, a permit must be filed to the Pennsylvania Department
of Environmental Protection (PADEP). As part of the permit application, the stability of the dam
must be evaluated per Pennsylvania Code Title 25, Chapter 105, Subchapter B. This project is
part of a larger project referred to as Four Mile Run Stormwater Infrastructure Project.

2.2  SITE TOPOGRAPHY, SOILS, MINING, AND GEOLOGY
2.2.1 Site Topography

Excavation and fill placement at the site is proposed along the existing embankments for the
Panther Hollow Lake. Existing topography generally slopes towards Panther Hollow Lake from
the north, east, and south. The grass area between the lake and the CSX railroad is the current
location of the existing embankment and is shallow sloping. The existing normal pool elevation
and maximum embankment elevation are at Elevation 806 and Elevation 810, respectively.
Proposed cut and fill slopes for the site are limited to be no steeper than 3H:1V
(3Horizontal:1Vertical). The proposed maximum pool will be Elevation 813 with the maximum
elevation of the dam at Elevation 814.

2.2.2 Site Soils and Landslide Features

The online United States Department of Agriculture (USDA) soil survey for Allegheny County,
Pennsylvania indicates that the soils consist of Urban Land; human transported material or
pavement, buildings, and other artificially covered areas. According to the United States
Geological Survey (USGS) Open File Maps 79-1314 (D-1) “Landslide and Related Features of
the Pittsburgh East, PA Quadrangle,” soil and rock susceptible to land sliding are present along
the hillsides to the north and south of Panther Hollow Lake.

2.2.3 Geology, Mining, and Coal

The online Pennsylvania Geologic Map GIS database published by the USGS was reviewed to
determine the site bedrock geology. This resource indicates that the bedrock at the site is
Pennsylvanian-aged and belongs to the Glenshaw Formation. The Glenshaw Formations consists
predominantly of shale, claystone, and red beds with less frequent sandstone, siltstone, and thin
limestone and coal. The base of the Glenshaw Formation is at the top of the Upper Freeport Coal.
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According to the online PADEP Mine Subsidence Insurance and Pennsylvania Mine Map Atlas
resources, no surface or underground mining has taken placed at the project site. According to the
Mineral Resource Report 89, “Coal Resources of Allegheny County, Pennsylvania”, the Pittsburgh
Coal seam is at approximate Elevation 1080, which is over 200 feet above the existing site ground
surface elevations. This indicates that the Pittsburgh Coal has been eroded and is not present at
the site.

2.3  SUBSURFACE INVESTIGATIONS
2.3.1 Previous Subsurface Investigation by Others

Prior to the investigations performed by CEC, two subsurface investigations were completed for
the Four Mile Run Green Stormwater Infrastructure project by AWK Consulting Engineers, Inc.
(AWK) and Sci-Tek Consultants, Inc. (Sci-Tek). Test Boring AWK B-10 was performed within
the limits of the existing Panther Hollow Lake embankment. The test boring log for AWK B-10
in included in Appendix C.

2.3.2 CEC Subsurface Investigation

From June 11, 2018 to June 12, 2018, AWK-D completed three standard test borings (designated
PZ-1, PZ-2, and PZ-3) and from November 7, 2018 to September 30, 2019, Terra completed 41
standard test borings across the Four Mile Run Stormwater Infrastructure Project site to investigate
subsurface conditions. Eight of these test borings were drilled along the existing Panther Hollow
Lake embankment (B-4, B-5, B-6, B-13, B-14, B-30, B-31, and PZ-1) totaling approximately 188
feet of soil and bedrock sampling. PZ-1 was a test boring that was converted to a piezometer to
measure groundwater. The test borings and piezometer locations along Panther Hollow Lake are
shown on Figure GT-01 in Appendix B and the logs for these borings are include in Appendix C.

Generally the test borings were advanced through the soil zone using hollow stem auger drilling
methods and sampled continuously or at 3-foot centers using a split-spoon sampler and standard
penetration tests (SPTs). A split-spoon sampler is a 2-inch outside diameter (OD) tube which is
driven into the soil to be sampled. The sampler can be split-open lengthwise for easy removal and
visual identification of the soil obtained. The SPT generally consists of driving the 2-inch OD
sampling spoon using a 140-pound hammer freely falling a distance of 30 inches. The number of
blows required to drive the spoon in successive 6-inch increments is recorded. The first 6-inch
increment is considered a seating interval and is not used to estimate soil conditions. The sum of
the number of blows required to drive the sampler through the second and third increments is
considered the "N" value of the soil. The "N" value is used to estimate the relative density of
coarse-grained soil or the consistency of fine-grained soil. Relative density and consistency can
be used as a measure of soil strength and compressibility. Details of the SPT are described in the
American Society for Testing and Materials (ASTM) Standard D1586. The test borings ranged in
depth from approximately 14 to 39 feet bgs. Three of the test borings were advanced to split-
spoon refusal on bedrock. CEC defines split-spoon refusal as the depth at which 50 blows or more
are required to drive the sampling spoon 6 inches or less through residual soil. Hollow stem
augering and split-spoon sampling of bedrock was performed in two of the test borings to observe
the quality of the bedrock prior to terminating the test boring. CEC’s project representative
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described the soil color, texture, apparent origin, and apparent moisture content of the split-spoon
samples obtained during drilling.

Relatively undisturbed Shelby tube samples were obtained for laboratory testing from test borings
at intervals where fine-grained existing fill soils were encountered. Details of Shelby tube
sampling procedures are described in ASTM D1587.

The piezometer at PZ-1 consisted of inserting a 2-inch PVC pipe with a slotted screen portion at
the bottom of the borehole and backfilled with sand around the screen. The remainder of the
borehole was backfilled around the pipe to the ground surface with bentonite.

Detailed soil descriptions appear on the logs completed by CEC’s field representative and can be
found in Appendix C. Appendix C also contains a summary of the definitions of standard terms
and symbols used on the logs and in this report. A summary of the results of the subsurface
investigation is presented on Table 1.

24  WATER LEVEL MEASUREMENTS

During the subsurface investigations, groundwater was encountered at the completion of soil
sampling only in Test Boring B-14 at approximately 13 feet bgs. Due to the high level of
pedestrian activity in the area no test borings were left open after the completion of soil sampling,
therefore 24-hour water level measurements were not obtained.

The groundwater elevations at PZ-1 were continuously monitored using a digital data logger. The
piezometer was constructed with five feet of slotted 2-inch PVC well screen and a solid PVC riser
pipe extending to the surface. A sand filter pack was installed around the well screen followed by
a bentonite pellet seal to isolate the screen interval. The borehole annulus around the riser pipe
was filled with bentonite chips above the sand and pellet seal. After installation, an immediate
water level of 14.1 feet bgs was obtained. Extended groundwater level measurements through
October 2019 have been obtained and are shown in Table 3. The water level measurements
obtained from the test borings and piezometers are summarized in Table 1.

2.5 GEOTECHNICAL LABORATORY TESTING

Laboratory testing was performed on select samples obtained during drilling to determine
engineering characteristics of the site soils. The laboratory testing included grain size analysis,
Atterberg limits (plasticity), moisture content, consolidated undrained (CU) triaxial, and hydraulic
conductivity (permeability). Unified Soil Classification System (USCS) designations were
determined from the results of the grain size and Atterberg limits testing. Complete laboratory test
results are presented in Appendix D and summarized in Table 2.
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Table 1

Subsurface Investigation Summary

Total

App rf)x}mate Approximate | Approximate | Approximate | Approximate Total Total Thickness of Approximate | Water Lével Water Level Water Level
Test Existing . . . . Thickness Thickness . Top of At Soil At Rock
Thickness of | Thickness of | Thickness of | Thickness of . Soil and . . After at Least
Borin Ground . . . . . . of Soil of Bedrock Bedrock Sampling Coring 1
g . Topsoil Fill Alluvial Soil | Residual Soil Bedrock . . . 24 Hours
Designation Elevation Sampled Sampled Sampled Elevation Completion Completion
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft bgs) (ft bgs) (ft bgs)
B-4 810.0 - 20.0 - - 20.0 - 20.0 - - - Backfilled
Immediately
B-5 810.1 - 20.0 - - 20.0 - 20.0 - - - Backfilled
' ) ) ) Immediately
B-6 805.6 - 30.4 - 3.6 34.0 5.1 39.1 771.6 - - Backfilled
Immediately
B-13 806.0 0.4 23.6 - 25 26.5 1.4 27.9 779.5 - - Backfilled
Immediately
B-14 807.0 03 282 - 5.7 342 - 342 772.8 12.8 - Backfilled
Immediately
B-30 809.0 ~ 14.0 - ~ 14.0 - 14.0 - - ~ Backfilled
' ) ) ) Immediately
B-31 810.0 - 17.0 - - 17.0 - 17.0 - - - Backiilled
) ) ) ) Immediately
PZ-1 807.1 0.3 15.7 - - 16.0 - 16.0 - 14.1 - 4.0
Total 181.7 6.5 188.2

-- Not Encountered/Not Obtained
1. Piezometer water levels are summarized on Table =
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Table 2

Laboratory Testing Summary

5 - -
Test Sample Sample USCS USCS Moisture % Passing Liquid Plastic | Plasticity Unit Effective Stress Total Stress Hydraulic
Borin Denth Oriein Classifiction or Group Content No. 200 Limit" Limit" Index) Weicht Angle of Stress Angle of Stress Conductivit
£ P g (Visual Description) | Symbol Sieve m m hdex g Friction | Cohesion | Friction | Cohesion Y
(ft bgs) (%) (%) (pcf) (degrees) (psf) (degrees) (psf) (cm/sec)
B-13 6.0-9.0 Fill Lean Clay CL 34.1 95.5 40 21 19 -- -- -- -- -- --
B-13 15.0 - 19.0 Fill Sandy Elastic Silt MH 55.1 54.9 62 37 25 -- -- -- -- -- --
B-14 1.5-4.5 Fill Sandy Fat Clay CH 27.6 66.9 50 27 23 -- -- -- -- -- --
B-14 10.0 - 12.0 Fill Sandy Lean Clay CL 45.0 58.1 46 23 23 -- -- -- -- -- --
B-30 6.0 - 8.0 pip | GravellyLeanClay 1 o 26.7 53.8 45 26 19 122.1 - - - - 1.8E-06
with Sand
B-31 3.0-5.0 pin [ Sandy Egrs;celSllt with' Vi 39.1 52.9 56 31 25 97.0 33.7 144 13.1 691.2 -
B-31 8.0-10.0 Fill Silty Sand SM 44.0 29.7 -- -- -- 96.6 41.4 43.2 7.3 633.6 --
B-31 15.0-17.0 Fill Silty Sand SM 37.9 37.1 -- -- -- 87.2 -- -- -- -- 2.4E-05
Notes:

(M

Test was not performed / Not Applicable
Atterberg Limits performed on portion of sample passing #40 sieve.




Piezometer Construction and Water Table Elevation Information”

Table 3

)

High Water Table | Low Water Table
Te‘st Ground Elevation Well BOF tom Screen Length & . ) Water Tgble
Boring Elevation Elevation Elevation Fluctuation
Designation
(ft) (ft) (ft) (ft) (ft) (ft)
PZ-1 807.1 792.1 5.0 805.8 801.09 4.7

1. Pizometer well information from July 2018 to October 201¢
2. Water level measured on 2/13/19
3. Water level measured on 10/4/16
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3.0 CONCLUSIONS

CEC presents the following conclusions based on the data obtained, our observations, analyses
performed, and our experience with similar materials. The test borings performed at this site
represent the subsurface conditions at locations and times of the investigations. Subsurface
conditions at other locations at the site may differ.

3.1 TOPSOIL CONDITIONS

Topsoil is defined as surficial soil that supports vegetative growth containing organic material
concentrations visually exceeding about 10%. Topsoil up to approximately 5 inches thick was
encountered in the test borings. Topsoil thickness and conditions may vary in other areas and may
be interpreted differently by others. Topsoil is generally compressible and contains organic
materials that decompose over time. The topsoil is not suitable to support new fills or structures,
or for reuse as new fill. The topsoil may be suitable for reuse in landscaping or revegetation
applications. Testing the topsoil for fertility or landscaping suitability was not included in the
scope of this investigation.

3.2  EXISTING FILL CONDITIONS

The existing fill at the site was placed to construct the embankment for Panther Hollow Lake. Fill
materials were encountered at the ground surface or directly beneath topsoil and ranged in
thickness from approximately 14 to 30 feet and consisted of coarse and fine-grained material.
Varying amount of deleterious materials (organics, roots, plastic, etc.) were noted throughout the
existing fill. The consistency of the fine-grained existing fill was variable, ranging from very soft
to very stiff but was primarily very soft to medium stiff. The coarse-grained existing fill that was
encountered had relative densities ranging from very loose to medium dense but was primarily
very loose to loose.

Laboratory testing was performed on eight samples of existing fill at depths ranging from 2 to 19
feet. According to the USCS the existing fill classified as CL (sandy lean clay and lean clay), CH
(sandy fat clay), MH (sandy elastic silt and sandy elastic silt with gravel), and SM (silty sand).
The liquid limits ranged from 40 to 62 with an average of approximately 50. The plastic limits
ranged from 21 to 37 with an average of approximately 28. The fines content ranged from
approximately 30% to 96% with an average of approximately 56%. The in-situ moisture content
ranged from approximately 27% to 55% with an average of approximately 39%.

Hydraulic conductivity tests were performed on two undisturbed existing fill samples. The
undisturbed permeabilities ranged from 2.4 x107 to 1.8x10°® cm/sec with an average of 1.3 x 107
cm/sec. Two undisturbed CU triaxial tests were performed on existing fill samples from Test
Boring B-31. CEC determined that the results from B-31 (8 — 10 feet bgs) were not representative
of the observed conditions due to material inconsistencies and two different soil characteristics
within the Shelby tube sample. Therefore, the CU triaxial results from B-3 were not used in our
analyses. The CU triaxial test results from B-31 (3 — 5 feet bgs) appeared to be representative and
resulted in an effective angle of friction and cohesion of approximately 34 degrees and 144 psf,
respectively. The total strength angle of friction and cohesion reported from the B-30 CU test
were 13 degrees and 691 psf, respectively.
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Existing fill will be encountered during site grading excavations, and the proposed stormwater
structures and utility excavations. Soft/loose soils are generally not suitable to support new fill or
structural features such as box culverts or risers. If soft/loose soils are encountered at over-
excavation subgrades or foundation subgrades, improvement of these materials by densification
(if possible) or removal and replacement will be required.

Based on laboratory testing results, the moisture content of each existing fill sample was above the
sample’s plastic limit. A moisture content exceeding a material’s plastic limit will render the
material unsuitable for fill placement without moisture conditioning and lead to rutting, deflecting,
and pumping during compaction efforts. Moisture conditioning such as drying, mixing with dryer
material, or use of amendments such as hydrated lime may be required to achieve compaction
when using the on-site existing fill for new fill.

3.3 RESIDUAL SOIL CONDITIONS

Residual soil (residuum) is defined as material that results from the physical and chemical
weathering of bedrock. Residual soils may retain relic structures of the parent bedrock, such as
bedding planes, but they are soft enough to be penetrated with a split-spoon sampler. When
encountered, residual soil was beneath the existing fill and ranged from 3 to 6 feet in thickness.
The residual soil sampled from the test borings consisted of decomposed claystone.

Residual soils are not expected to be encountered during excavations across the site. CEC
concludes that residual soils if encountered at the site are generally suitable to for reuse as fill and
to support new fill and structural features.

3.4 BEDROCK CONDITIONS

The top of bedrock is defined by CEC as the depth at which 50 blows or more are required to drive
the sampling spoon 6 inches or less through residual soil. Bedrock was encountered in three of
the test borings at depths that ranged from approximately 27 to 34 feet bgs. Bedrock core was not
obtained as part of this investigation, however bedrock was sampled through hollow stem augering
and split-spoon sampling. The bedrock encountered in the test borings consisted of claystone.
Bedrock will be not be encountered during construction.

3.5 GROUNDWATER CONDITIONS

Water was present at the completion of soil sampling in Test Boring B-14 at a depth of
approximately 13 feet bgs. Each test boring was backfilled after the completion of soil sampling
therefore no extended water level measurements were recorded. Piezometer PZ-1 yielded a water
level measurement of approximately 14 feet bgs after the completion of the installation. Extended
water level measurements at PZ-1 were obtained from July 18™, 2018 through October 10, 2019.
The maximum recorded water level measurement was obtained on February 13, 2019 at
approximately Elevation 806 and the minimum recorded water level measurement was obtained
on October 4, 2019 at approximately Elevation 801. The average water level was approximately
Elevation 803.
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Based on the results of these measurements and the results of the analysis, CEC concludes that
groundwater will likely be encountered during site excavations to install the proposed spillway
pipes and during excavations within the existing pond. If water is encountered, it can generally be
controlled using standard drainage techniques, such as diversion ditches and pumping.

3.6 SLOPE STABILITY

CEC analyzed the stability of the proposed slopes at the critical location (Cross Section A-A)
shown on Figure GT-01 in Appendix B. The stability of the proposed and existing slopes was
analyzed using Rocscience’s Slide Version 8.0 software (Slide) and the minimum factor of safety
(FS) was calculated using Spencer’s method. A FS is commonly used to quantify the stability of
a slope and is defined as the ratio of a slope’s resisting forces to driving forces. The scenarios
analyzed and minimum target factors of safety used are presented in the calculation in Appendix
E and are based on the requirements in Pennsylvania Code Title 25, Chapter 105, Subchapter B.
All scenarios evaluated at Cross Section A-A met or exceeded the minimum FS presented in the
attached calculation. CEC concludes that the fill embankments and cut slopes should be
adequately stable if constructed in accordance with the recommendations presented herein.
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4.0 RECOMMENDATIONS

CEC presents the following recommendations for site development and earthwork. It may be
necessary for CEC to perform additional analyses and develop revised recommendations if the
final layout and grading are altered after this report is issued.

4.1 SITE DEVELOPMENT AND EARTHWORK
4.1.1 Subgrade Preparation

Topsoil should be stripped and stockpiled prior to fill placement and construction. Roots, brush,
grass, and other deleterious materials below the topsoil should also be removed. After removing
topsoil and other deleterious materials, exposed subgrades should be proof-rolled using a soil
compactor weighing at least 10 tons. If the subgrade displays excessive elasticity or deformation
during the proof-roll as determined by CEC, the deflecting material should be over-excavated and
replaced with suitable fill material placed and compacted in accordance with the recommendations
in Section 4.1.3. Excavate to a depth where suitable material is encountered, or to a depth
determined by CEC.

4.1.2 Excavations

Existing Fill Over-excavation: CEC recommends an over-excavation of two feet of existing fill be
performed directly underneath the proposed embankment core prior to fill placement. The over-
excavation is necessary to reduce settlement caused by the new fill, to improve slope stability, and
to reduce seepage beneath the dam embankment. The over-excavations should be replaced with
suitable compacted fill in accordance with the recommendations presented in Section 4.1.3.

Cut Slopes: Grading for the dam will necessitate excavating cut slopes through existing fill.
Permanent cut slopes should be graded as shown on Figure GT-01 — no steeper than 3H:1V. CEC
anticipates that groundwater may be encountered during the existing fill excavation within the limits
of Panther Hollow Lake. Use temporary drainage measures, such as diversions, drains, and pumping,
if water is encountered during excavation. If cut slopes or portions of the cut slopes appear to be
unstable, CEC recommends flattening or over-excavating and reconstructing the cut slopes.

4.1.3 New Fill

General: It is anticipated that excess fill generated from proposed site excavations will be utilized
as fill at other locations around the perimeter of the lake. Soils excavated from the lake may be
used as fill, provided they are suitable and meet the recommendations presented herein. Soils
excavated from the lake that are not needed for fill placement or do not meet the requirement for
new fill will be transported offsite and utilized as fill at ancillary project locations or disposed at
an approved permitted facility.

General Fill: CEC recommends that all new fill outside the embankment core be constructed as
controlled and well-compacted structural cohesive fill. Three of the eight existing fill samples that
were tested classified as fat clay (USCS classification CH) or elastic silt (USCS classification MH).
These soil types were encountered at various depth within the fill. These materials should not be
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used on site unless blended with suitable fill materials, lime, or other stabilizing agents.
Additionally, deleterious materials (organics, roots, plastics, etc.) should be removed from the
existing fill if used as general fill. General fill placed at the site and beyond or adjacent to the
embankment core should not contain rock pieces larger than 6 inches in maximum dimension and
should classify as GW, GP, GM, GC, SW, SP, SM, SC, ML, or CL based on the USCS.

Structural Cohesive Fill: CEC recommends that all new fills needed to develop the dam
embankment core be constructed as controlled and well-compacted structural cohesive fill. CEC
recommends using cohesive material classifying as CL based on the USCS with a maximum
particle size of 6 inches. Structural cohesive fill should be placed between optimum moisture
content and 3% above optimum moisture content as estimated by the standard Proctor (ASTM
698) compaction test to decrease its permeability. Do not use lime or cement to dry structural
cohesive fill.

Fill Placement and Compaction: All fill should be placed in a controlled manner in maximum 10-
inch thick loose lifts. Each lift should be compacted with at least 5 passes using a soil compactor
weighing at least 10-tons. Fill material containing more than 10% fines should be compacted to
at least 95% of the maximum dry density as determined by the standard Proctor Compaction test
(ASTM D698). General fill should be within 3% of optimum moisture content and structural
cohesive fill should be at or within 3% above optimum moisture content. Adjustments to the soil
moisture by wetting or drying should be made as needed. Padded-drum compactors should be
used to compact fine-grained fill material (silts and clays). Clean coarse-grained cohesionless soil
containing less than 10% fines should be compacted to non-movement with at least 5 passes using
a 10-ton or heavier smooth-drum vibratory soil compactor. At the end of each work day, new fill
should be compacted with a smooth-drum roller to reduce the impact of precipitation.

Perform grain size analysis (ASTM D422), Atterberg limits (ASTM D4318), natural moisture
content (ASTM D2216), and standard Proctor (ASTM D698) testing on new fill material to verify
its suitability prior to construction. Density and moisture content testing, in accordance with
ASTM D6938, should be performed on all new fill material placed at the site. Perform density
testing for every 10,000 square feet of fill placed at the site, with a minimum of one test per lift.
Density testing should also be performed every 100 linear feet along utility trenches (if applicable),
with a minimum of one test per lift.

Bonding Bench (Detail 1, Figure GT-01): Bonding benches should be used where fill is being
placed on existing slopes steeper than 10H:1V. Bonding benches should be made using a dozer
during fill placement to bond, or notch, new fills into existing soils.

Weather Considerations: Fine-grained clayey soils are present at the site. These materials will be
reused as new fill. Soils with moisture content at or below optimum moisture or greater than 3%
above their optimum moisture content cannot be properly placed as new fill. If earthwork is
performed during winter or spring months, or during inclement weather, fill placement will be
difficult and the contractor should expect a reduction in productivity or lost work days. Earthwork
operations of this scope can be significantly affected by inclement weather and/or precipitation.
CEC recommends only performing earthwork during summer or early fall to reduce the impact of
inclement weather.
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4.2  CONSTRUCTION PHASE SERVICES

Geotechnical engineering is a two-phase process. Phase 1 includes a subsurface investigation,
analysis, and preparation of a report presenting conclusions and recommendations. Phase 2
involves observing that field construction conditions do not differ from the anticipated conditions,
assessing the appropriateness of the recommendations, and confirming that our recommendations
are being properly implemented. As documented in this report, significant geotechnical issues are
being addressed in the development of the site. Therefore, it is important to have CEC observe
the actual conditions encountered during construction to determine if they conform to our
conclusions and recommendations. The recommendations presented in this report are contingent
on CEC observing:

Over-excavations;

Proof-rolling and subgrade conditions;

Fill placement and compaction;

Slope construction; and

General Compliance with the geotechnical recommendations.
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APPENDIX A

IMPORTANT INFORMATION ABOUT THIS
GEOTECHNICAL-ENGINEERING REPORT




Important nfoPmation ahou This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. In that way( | [ [ (1 (1[0 0100000000 [
a lowered exposure to the subsurface problems

that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
gogoooooooobogoobooooooogooa
construction project.

Geotechnical-Engineering Services Are Performed for
oo0DO0ooooooogoooooogooo

Geotechnical engineers structure their services to meet the specific
needs of their clients. A geotechnical-engineering study conducted

for a given civil engineer will not likely meet the needs of a civil-

works constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
- not even you — should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer

about Change

Your geotechnical engineer considered unique, project-specific factors

when designing the study behind this report and developing the

confirmation-dependent recommendations the report conveys. A few

typical factors include:

o the client’s goals, objectives, budget, schedule, and
risk-management preferences;

o the general nature of the structure involved, its size,
configuration, and performance criteria;

o the structure’s location and orientation on the site; and

o other planned or existing site improvements, such as

retaining walls, access roads, parking lots, and

underground utilities.

Typical changes that could erode the reliability of this report include
those that affect:
o thesite’s size or shape;
o the function of the proposed structure, as when it’s
changed from a parking garage to an office building, or
from a light-industrial plant to a refrigerated warehouse;
o the elevation, configuration, location, orientation, or
weight of the proposed structure;
o the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
changes - even minor ones - and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project;

o for adifferent site (that may or may not include all or a
portion of the original site); or

o before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ — maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.

/




This Report’s Recommendations Are
oooooooooog

The recommendations included in this report - including any options
or alternatives — are confirmation-dependent. In other words, they are
not final, because the geotechnical engineer who developed them relied
heavily on judgment and opinion to do so. Your geotechnical engineer
can finalize the recommendations only after observing actual subsurface
conditions revealed during construction. If through observation your
geotechnical engineer confirms that the conditions assumed to exist
actually do exist, the recommendations can be relied upon, assuming
no other changes have occurred. The geotechnical engineer who prepared
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a full-time member of the
design team, to:
o confer with other design-team members,
o help develop specifications,
o review pertinent elements of other design professionals’

plans and specifications, and
o be on hand quickly whenever geotechnical-engineering

guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note
conspicuously that you've included the material for informational
purposes only. To avoid misunderstanding, you may also want to note
that “informational purposes” means constructors have no right to rely
on the interpretations, opinions, conclusions, or recommendations in
the report, but they may rely on the factual data relative to the specific
times, locations, and depths/elevations referenced. Be certain that
constructors know they may learn about specific project requirements,
including options selected from the report, only from the design
drawings and specifications. Remind constructors that they may

GET.

perform their own studies if they want to, and be sure to allow enough
time to permit them to do so. Only then might you be in a position

to give constructors the information available to you, while requiring
them to at least share some of the financial responsibilities stemming
from unanticipated conditions. Conducting prebid and preconstruction
conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. That lack of understanding has nurtured
unrealistic expectations that have resulted in disappointments, delays,
cost overruns, claims, and disputes. To confront that risk, geotechnical
engineers commonly include explanatory provisions in their reports.
Sometimes labeled “limitations,” many of these provisions indicate
where geotechnical engineers’ responsibilities begin and end, to help
others recognize their own responsibilities and risks. Read these
provisions closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment - differ significantly from those used to perform

a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings,
conclusions, or recommendations; e.g., about the likelihood of
encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project
failures. If you have not yet obtained your own environmental
information, ask your geotechnical consultant for risk-management
guidance. As a general rule, do not rely on an environmental report
prepared for a different client, site, or project, or that is more than six
months old.

Obtain Professional Assistance to Deal with Moisture
oooooooooog

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, none of the engineer’s
services were designed, conducted, or intended to prevent uncontrolled
migration of moisture - including water vapor - from the soil through
building slabs and walls and into the building interior, where it can
cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations
will not of itself be sufficient to prevent moisture infiltration. Confront
the risk of moisture infiltration by including building-envelope or mold
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.
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Rock Name

Shale

Claystone

Siltstone

Sandstone

Conglomerate

Limestone

Coal

Rock Types

Characteristics Symbol
Clay sized particles, shale has fissility which

is a horizontal sheet-like or laminated feature.

Clay sized particles that are consolidated, : f‘f
lacking fissility. s

Composed of silt, normally breaks as
irregular chunks

Primarily sand sized particles modified w/ the
descriptor fine, medium, or coarse.

Gravel sized grains and larger held together by
finer material, called a breccia if clasts are angular.

Effervesses w/ diluted HCI, can be composed of
clay up to gravel particles (fossils).

Black and shiny, can break into cubes or
conchoidally.

Grain Size Distribution Curve

Rock Quality Descriptions

U.5. Standard Sieve
openings in inches

U.S. Standard Sieve numbers
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mmi -—g [aa B BT I = = 329%8382238;\1
100 T T > L T [] |I LI T T 0
Py,
0 2 10
9 N
N
80 H 20
_ 70 Example of a \\ 30
T Grain Size 1
g 60 Distribution 40
Fy 0 Curve 50
o]
=
Z 40 50
[l
g
o 30 70
|
80
20 \\
10 90
‘;\"—
0 & 100
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Grain size [mm])
[ Gravel [ Sand ] . J
[ Coarse | Fine [Coarse[ Medium | Fine | Silt Clay

Percent coarser by weight

Glossary

Alluvial Soil: soil that has been deposited by moving water or developed on a floodplain or delta.

Bedrock: general term describing solid rock underlying the soil or any other unconsolidated surficial cover that
is in place and continuous.

Colluvial Soil: incoherent soil and rock at the foot of a slope or cliff, deposited there principally by gravity.

Fill: material that has been placed by man in a controlled or uncontrolled manner; fill can include soil, rock,
rubble, construction debris, etc.

Glacial Qutwash: sand and gravel transported away from a glacier by streams of meltwater and deposited in a
preexisting valley or over a plain in a sorted manner.

Glacial Till: a heterogeneous mixture of clay, sand, gravel, and boulders which is deposited by and underneath
a glacier and is unsorted and unstratified.

"N" Value: is considered to be an indication of the relative density of coarse-grained soils (sand and gravel) or
consistency of fine-grained soils (silt and clay).

Percent Recovery: total length of rock core retrieved in the core barrel divided by the total length of the core
run.

Residual Soil: natural soil materials that retain relic structures of the underlying parent bedrock, such as
bedding planes, but are soft enough to be penetrated by a split-spoon sampler.

Refusal: the depth at which 50 SPT hammer blows or more are required to drive the sampling spoon 6 inches
or less.

Rock Quality Designation (RQD): the sum of the lengths of intact rock core pieces longer than 4 inches
(excluding mechanical breaks) divided by the total length of the core run, expressed as a percentage.

Shelby Tube: a 2 to 3” thin walled sampling tube that is pushed into the soil to obtain a relatively undisturbed

Weathering

Completely Weathered: All rock material is decomposed and/or disintegrated.

The original rock structure may still be intact.

Highly Weathered: More than half of the rock material is decomposed. Fresh
rock is present only as a discontinuous framework or as corestones.

Moderately Weathered: Less than half of the rock material is decomposed.
Fresh rock is present at a discontinuous framework or as corestones.

Slightly Weathered: Discoloration or staining indicates weathering of rock
material on discontinuity surfaces. Rock may be discolored and softened.

Eresh: No visible signs of rock material weathering.

RQD Brokenness
Descriptor % Descriptor Fracture
Spacing (in & ft
Very Poor <25
Poor 25-50 Very Broken <1 (<0.08)
Fair 50-75 Broken 1-3 (0.08-0.25)
Good 75-90 Moderately Broken 3-6 (0.25-0.5)
Excellent >90 Slightly Broken >6 (>0.5)
Rock Hardness
Descriptor Field Criterion Relative Unconfined
Compressive Strength
Very Hard Difficult to break w/ Hammer > 30,000 psi
Hard Hand-held sample breaks w/ Hammer 15,000 to 30,000 psi
Medium Hard Cannot scrape surface w/ knife 7,500 to 15,000 psi
Soft Cutting or scraping w/ knife difficult 3,500 to 7,500 psi
Very Soft Can be cut w/ knife < 3,500 psi

UNIFIED SCIL CLASSIFICATION AND SYMBOL CHART

LABORATORY CLASSIFICATION CRITERIA

COARSE-GRAINED SQILS
(more than 50% of matarial is larger than No. 200 sieve size.)

Clean Gravels (Less than 5% fines)

Wall-graded gravels, gravel-sand

betwesn 1 and 3

D D
C, = —4 ter than 4; G, =
u D greater than C D

(60% or more of material is smaller than No. 200 sleve size.)

GRAVELS oW mixtures, litlle or no fines. Gw 10 10 xDGD
Mora than 50% GP Pooriy-graded gravels, gravel-sand :
of coarse mixtures, litle or no fines GP  Not maeling all gradation requirements for GW
ffﬁ*n’fh':fgaf Gravels with fines (Mores than 12% finas)
i 2 . Atterberg limits below "A”
sisve size GM | Sity gravels, gravel-sand-silt mixtures aM  her Frgl s o Abave "A" line with P between
4 and 7 are borderline cases
Ge Cl_ayey gravels, gravel-sand-clay ac Alterberg limits above "A" | requiring use of dual symbols
mixtures [iner with P.[. grealer than 7|
Clean Sands (L ess than 5% fines) |:)$0 Dau
sy | Welkgraded sards, gravelly sands, W Gy = greater than 4; C;, = =D, between 1and 3
little ox no fines 10 10" -'60
SANDS
50% oF more gp | Poorly graded sands, gravelly sands,
of coarse little or no fines SP  Not mesting all gradation requirements for GW
ffﬂfg:mﬂ'af Sands with fines (Mors than 12% fines)
siave size SM Silty sands, sand-silt mixtures gy Allerberg limits below "A" [ | imits plotting in shaded zone
ling or P\ fess than 4 with P.I. batween 4 and 7 are
. . i borderline cases requiring use
sC Clayey sands, sand-clay mixtures sC i:_ln: m;:gpl IITS?ei%‘ﬁ aﬁ 7 of dual symbols.
FINE-GRAINED SOILS

Determine persentagss of sand and gravel from grain-size curve. Depending

Inorganic silts and very fine sands, rock

onp
coarsa-gralngd soils are classified as follows:

ge of fines (fracion smaller than No. 200 sieve siza),

SILTS ML | flour, silty of clayey fine sands or olayey Less Hian 5 percant ...........cccvvvuerresinrnnnns GW, GP, SW, 5P
AND silts with slight plasticity More than 12 percent ...vveeivereirersnrernaenranas GM, GC, SM, 5C
CLAYS Inorganic clays of [ow to medium Sto12percent ...viiiniiiiiina, Borderline cases requiring dual symbols
Liquid limit CL plasticity, gravelly clays, sandy clays,
less than sllty clays, lean clays PLASTICITY CHART
50%
oL Qrganic siits and organic silty clays of 60
low plasticity =
[ A
Inorganic slits, micaceous or g 50 ol [~
MH | diatomaceous fine sandy or silty soils, vy A d
oy 40 —
SILTS elastic silts ] " ALINE;
AND 2 5 | = 0.73(LL-20)
CLAYS cH | Inorganlc clays of high plasticity, fat by
Liquid limit clays £ oLl ) MHBOH
50% E 20 /
or greater oH | Organic dlays of medium to high g 10 ,/
plasticlty, organic silts z ::_‘::Im? ML&IOL
HIGHLY P . ) ) 0 0 0 20 30 40 50 60 70 50 80 100
oggﬁ!gc PT eat and other highly organic solils LIQUID LIMIT {LL) (%)

soil sample for geotechnical laboratory tests.

Split Spoon Sampler: a sampling tube which can be split-open lengthwise for easy removal and visual
inspection of the soil obtained.

Standard Penetration Test (SPT) ASTM D1586 : in general the SPT consists of driving a 2-inch outside
diameter split-spoon sampler 18 inches using a 140-pound hammer free falling a distance of 30 inches. The
number of blows that is required to advance the spoon through successive 6-inch increments is recorded. The
first increment is considered a seating of the sampler. The sum of the blows for the second and third
increments is the "N" value.

Unconsolidated Material N-Value Rating

Fine-Grained Soils

Term Grain Size (mm) Example Size

Clay <1/250 can't see grains Consistency Blows/ft

Silt 1/250 - 1/16 grains seen w/ naked eye

Fine Sand 116 - 1/4 table salt to sugar Very Soft 0-2

Med. Sand 1/4-2.0 openings in a window screen Soft 3-4

Course Sand 2.0-4.75 sidewalk salt Medium Stiff 5-8

Gravel 4.75-75 pea to tennis ball Stiff 9-15

Cobble 75 - 300 orange to tennis ball ; _

Boulder >300 larger than a basketball Very Stiff 16-30
Hard >30

Modifiers for Soils with Two Grain Sizes

Coarse-Grained Soils

Term % Term %
Trace o <12 Some  12-30 Relative Density Blowsl/ft
Adjective  (i.e. silty) 30-45 And 45-55

. Very Loose 0-4
Moisture Content Loose 5-10
Dry: Sample is dusty or very obviously very dry. Medium Dense 11-30
Moist: Anything that does not fit the definition of dry or wet. Dense 31-50
Wet: Sample contains free water. Very Dense >50

Definition of

Standard Terms
and Symbols




CEC CUSTOM LOG 174-960 BORING LOGS.GPJ CEC.GDT 1/9/19

Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority

PROJECT NUMBER _174-960

BORING NUMBER B-4

PAGE 1 OF 1

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PROJECT LOCATION Panther Hollow, Pittsburgh PA

DATE STARTED 11/9/19 COMPLETED 11/9/18
SOIL SAMPLING CONTRACTOR Terra Testing

SOIL SAMPLING METHOD _Hollow Stem Auger & SPT

CECREP _LDC CHECKED BY _CEH

GROUND ELEVATION _810 ft BACKFILL _Cuttings

WATER LEVELS:
AT END OF SOIL SAMPLING _--- N/A

AT END OF CORING _--- N/A

NOTES 24hrs AFTER DRILLING _--- Backfilled Immediately
w © > A SPT N VALUE A
5 |o - s> o W 20 40 60 80
FE_|To Eo| o |Gg] 22 ke PL MC LL
<>’: £S5 & o MATERIAL DESCRIPTION LE|l Ls X9 951 |ug —eo—1
b |- a a5 |QX| mQ> [XT| 20 40 60 80
- o ==z |O oz |9
m g b = |Q | OFINES CONTENT (%) O
810 0 20 40 60 80
Dark brown CLAY, some rock fragments, trace organics, moist, : : : :
soft to medium stiff, (FILL) 318 60 2&2_);3 0.25
SS 4-5-3
B B B | 5 | 100 ®) 0.25
805 5
SS 3-2-2
B | B | 3 67 4) 0.25 r
SS 3-2-2
800 10 4 | 93 ) 0
B Dark gray to black sandy SILT, some rock fragments, trace B N
organics, moist, very soft to soft, (FILL)
i Brown clay lense observed between approximately 12.0 -12.4 i
feet bgs SS | 4p0 | 11 0
- - 9N 8 (2)
795 15
SS 1-1-1
B B N 6 100 ) 0 X
B B | SS 1-2-2-2
7 | 100 @) 0.2
790 20
Bottom of boring at 20.0 feet.




CEC CUSTOM LOG 174-960 BORING LOGS.GPJ CEC.GDT 1/9/19

Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority

PROJECT NUMBER _174-960

BORING NUMBER B-5

PAGE 1 OF 1

PROJECT NAME Four Mile Run Green Stormwater Infrastructure
PROJECT LOCATION Panther Hollow, Pittsburgh PA

DATE STARTED 11/9/18 COMPLETED 11/9/18
SOIL SAMPLING CONTRACTOR Terra Testing

SOIL SAMPLING METHOD _Hollow Stem Auger & SPT

CECREP _LDC CHECKED BY _CEH

GROUND ELEVATION _810.1 ft

WATER LEVELS:

AT END OF SOIL SAMPLING

BACKFILL _Cuttings

- N/A

AT END OF CORING _--- N/A

NOTES 24hrs AFTER DRILLING _--- Backfilled Immediately
w © . A SPT N VALUE A
z o ° —~ | Z
(@] o T > | > ww H_J 20 40 60 80
E_|To E_| -4 |Eg| 2E2 £ PL MC LL
<E|LO MATERIAL DESCRIPTION aEZ| Wl (85| 054 |LZ o
o |2~ W L5 |Q%| @mQ> |X=| 20 40 60 80
- o ==z |O oz |9
m g b = |Q | OFINES CONTENT (%) O
810 0 20 40 60 80
Dark brown silty CLAY, trace rock fragments, trace organics, : : : :
moist, medium stiff, (FILL) 313 67 22253 1 :
- | Reddish brown CLAY, dry, medium stiff, (FILL) | i :
e B A, e e S| g | 444 | 5|4
L Dark brown to brown silty CLAY, trace rock fragments, moist, - 2 (8) '
very soft to stiff, (FILL) :
805 S f
Ss 4-4-7 :
i | | 5 | 133 (11) 75
SS 2-1-1 §
800 Dark gray to black sandy SILT, trace rock fragments, slag, and 10 4 100 2 25 :
coal, trace organics, moist, very soft to medium stiff, (FILL)
ss 3-2-3 :
i | B | 5 | 100 5) 0
795 15 :
SS 1-1-1 §
i | B | s | 100 2) 0 &
V] ss 3-2-3-3
B | 7 | 100 5) 0 :
20
Bottom of boring at 20.0 feet.
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Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority
PROJECT NUMBER 174-960

BORING NUMBER B-6

PAGE 1 OF 2

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PROJECT LOCATION Panther Hollow, Pittsburgh PA

DATE STARTED 11/9/18 COMPLETED 11/9/18
SOIL SAMPLING CONTRACTOR Terra Testing
SOIL SAMPLING METHOD Hollow Stem Auger & SPT

GROUND ELEVATION _805.6 ft

WATER LEVELS:

AT END OF SOIL SAMPLING

- N/A

BACKFILL _Cuttings

CECREP LDC CHECKED BY _CEH AT END OF CORING _-—- N/A
NOTES 24hrs AFTER DRILLING _--- Backfilled Immediately
~ w © > A SPTNVALUE A
5 o - S E _ [ m w 20 40 60 80
E_|To E_| FH |Eg| 22 |k PL MC LL
<2(28 MATERIAL DESCRIPTION LE| 53 |2Z| 93% (Ul
o x - L|'3J as |0X| mo> |X— 20 40 60 80
- o 4 8 oz 8 )
w 3:) s g [JFINES CONTENT (%)
0 20 40 60 80
805 Brown silty CLAY, trace rock fragments, moist, very soft to : : : :
medium stiff, (FILL) SS | a7 22%;4 0.75
B _ SS 2-3-2
B | 5 | 47 5) 0.75
§ _ 5
800
B _ SS 2-1-1
B | 3 67 ) 0.5
= B Dark gray to black sandy SILT, some clay, trace roots and rock 10 SS 100 1-1-1 25 &
fragments, moist, very soft to stiff, (FILL) 4 (2) :
795
B ] SS 2-1-1
B | 5 80 ) 25
§ 7 15
790 ss 2-2-4
B N 6 93 ) 25
- - SS 67 2-4-8 1
Gray CLAY, trace rock fragments, moist, stiff, (FILL) - 7 (12)
§ _ 20
785
- B I SS | 4 00 2-4-8 1.25
Dark brown to brown CLAY, trace rock and coal fragments, . 8 (12)
u m moist, stiff to very stiff, (FILL)
- - 25 SS | 4 00 9-9-11 5

(Continued Next Page)
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Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority

PROJECT NUMBER _174-960

PROJECT NAME Four Mile Run Green Stormwater Infrastructure
PROJECT LOCATION Panther Hollow, Pittsburgh PA

BORING NUMBER B-6

PAGE 2 OF 2

A SPT N VALUE A

Bottom of boring at 39.1 feet.

SS
14

w e ;
z o ° —~ | Z
(@] Q > | > ww |W 20 40 60 80
2 _|Zo I_|FE|Eg| 585 S eL wmc o
<E€1|20 MATERIAL DESCRIPTION he| Wl Y9 832 (5% e
o |- 8 15 Q% @32 |§T|—20 40 60 80
— z
o |© == | = |Q | OFINES CONTENT (%) O
25 20 40 60 80
780 Dark brown to brown CLAY, trace rock and coal fragments, 9 (20) 5 5 1
moist, stiff to very stiff, (FILL) (continued)
| Reddish brown gravelly CLAY, moist, very stiff, (FILL) | i
| 1 eddish brown gravelly moist, very stiff, (| ) ss 100 8-8-10 i
- JAl 10 s |
§ 7] 30
75 Reddish brown with gray mottling CLAY, trace rock fragments, SS | 100 | 18:23:35| 5 75
dry to moist, hard, Probable decomposed claystone, -oq/\ 1 (58)
L (RESIDUAL SOIL)
Reddish brown with gray mottling decomposed CLAYSTONE, SS :
- dry, hard, (RESIDUAL SOIL) 12 | 70 |27-50/0.5| 2.5 ‘50057
Reddish brown with gray mottling weathered CLAYSTONE, dry, :
- (BEDROCK) 35
770
i SS [ 100 | 50105 | 3.0 LA
n - 13 550/0.5
I 100 |_50/0.1 | 45 50047




Civil & Environmental Consultants, Inc.

333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority

PROJECT NUMBER _174-960

BORING NUMBER B-13

PAGE 1 OF 2

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PROJECT LOCATION Panther Hollow, Pittsburgh PA

DATE STARTED 7/8/19 COMPLETED 7/8/19
SOIL SAMPLING CONTRACTOR Terra Testing

GROUND ELEVATION _806 ft BACKFILL _Cuttings

CEC CUSTOM LOG 174-960 BORING LOGS (B-4 FOR DXF).GPJ CEC.GDT 10/18/19

WATER LEVELS:
SOIL SAMPLING METHOD Hollow Stem Auger & SPT AT END OF SOIL SAMPLING --- Boring collapsed at 12.7 feet bgs
CEC REP JIO CHECKED BY _JBB AT END OF CORING _--- Not Applicable
NOTES Elevation estimated from topographic survey 24hrs AFTER DRILLING --- Backfilled Immediately
m o : A SPTNVALUE A
z o ° —~ | Z
o o - > (> o (W 20 40 60 80
E_|To E_| -4 |Eg| 2E2 £ PL  MC LL
<2(28 MATERIAL DESCRIPTION LE| 53 |2Z| 93% (Ul
o x - ';'DJ as |0X| mo> |X— 20 40 60 80
- o 4 8 oz 8 )
w 3:) v g [JFINES CONTENT (%)
0 20 40 60 80
RN Topsoil - 0.4 feet ss 0-3-4 :
805 Dark gray and brown CLAY, some rock fragments, trace sand, | | ;| 80 27; : : :
moist, medium stiff to very stiff, Brick fragments observed in : : :
split-spoon samples, (FILL) : : :
B 7 Drill action indicates presence of probable cobble between 1.5 - ~ N SS 100 5-9-7 : : :
2.0 feet bgs 2 (16) : : :
] | Dark grayish brown CLAY, trace sand and rock fragments, | S
moist, medium stiff, (FILL) 838 80 9354 3.25 SR
L " Dark brown and gray CLAY, some rock fragments, trace sand, | 5 L
moist, stiff, (FILL) SS 73 4-6-5 1.95 : : :
4 11) : : :
800 &S ] B : :
Grayish brown CLAY, moist to wet, soft to medium stiff, (FILL) : :
SS 87 3-1-2 5 : :
-] RAE @ | °fh
- - 1Y] ss 3-3-3  a
6 60 ) 5 I—.—I
] | Brown CLAY, trace sand and rock fragments, moist, very soft, | ss 111 L
FILL -l : :
A (FILL) 10 sl | g s .
795 | Grayish brown silty CLAY, some rock fragments, trace sand, | |
moist to wet, soft to medium stiff, Slag and brick fragments SS 47 1-3-2 : :
observed in split-spoon samples, (FILL) 8 ®) : :
SS 1-2-2 § §
B | B | ) 100 4)
m ] - V| ss 3-4-3 L
10| 8| " L
B i 15 : :
Brown sandy ELASTIC SILT, trace wood fragments, moist to : :
790 wet, very soft to medium stiff, Organic odor detected from S§S 100 0-1-1 25 5 :
split-spoon samples, (FILL) B N " @)
-] - V| ss 1-1-2 CE
12 40 3) 0.0 : :
SS 0-3-4
B _ L | 13 73 ) 0.0
| | Dark grayish brown CLAY, trace sand and rock fragments, wet, 20
medium stiff to stiff, Wet split spoon observed, (FILL) ?E 73 42;;4 25
785 N
SS 2-5-6
B B B N 15 100 (11) 25
| | Brown clayey ROCK FRAGMENTS, some sand, moist to wet, L | ss 3.5.7
i FILL, -
medium dense, ( ) 16 80 (12)
i Reddish brown decomposed CLAYSTONE, dry to moist, hard,
(RESIDUAL SOIL) o5 SS | 4gg | 14-22-19

(Continued Next Page)




Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority
PROJECT NUMBER 174-960

BORING NUMBER B-13

PAGE 2 OF 2

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PROJECT LOCATION Panther Hollow, Pittsburgh PA

A SPT N VALUE A

CEC CUSTOM LOG 174-960 BORING LOGS (B-4 FOR DXF).GPJ CEC.GDT 10/18/19

Bottom of boring at 27.9 feet.

L ) ;
z o °© —~ | Z
o |2 - sz nd W 20 40 60 80
E_|To Eo| o |Gg] 22 ke PL MC LL
<>E £1z0 MATERIAL DESCRIPTION oxE| s (>C 9 S5 (WP ——A
==z i L5 (8| 832 |§T] 20 40 60 80
| z
o |© < i = |Q | OFINES CONTENT (%)
25 20 40 60 80
Reddish brown decomposed CLAYSTONE, dry to moist, hard, 17 (41 : : : :
RESIDUAL SOIL) (continued,
780 ( ) ) 4X| 53 | 100 | 155005 p
B | Reddish brown weathered CLAYSTONE, dry, (BEDROCK) :
35 | 100 | 185004 A
:50/0.4




Civil & Environmental Consultants, Inc.

333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority

PROJECT NUMBER _174-960

BORING NUMBER B-14

PAGE 1 OF 2

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PROJECT LOCATION Panther Hollow, Pittsburgh PA

DATE STARTED 7/9/19 COMPLETED 7/9/19
SOIL SAMPLING CONTRACTOR Terra Testing

SOIL SAMPLING METHOD _Hollow Stem Auger & SPT

GROUND ELEVATION _807 ft

WATER LEVELS:

BACKFILL _Cuttings

V AT END OF SOIL SAMPLING 12.8 ft / Elev 794.2 ft

CEC CUSTOM LOG 174-960 BORING LOGS (B-4 FOR DXF).GPJ CEC.GDT 10/17/19

CEC REP JIO CHECKED BY _JBB AT END OF CORING _--- Not Applicable
NOTES Elevation estimated from topographic survey 24hrs AFTER DRILLING --- Backfilled Immediately
_ w ° > A SPTN VALUE A
5 o - S Ef\ 3m w 20 40 60 80
E _|To E-| DR |Ta] 252 |fa PL MC LL
<>’: = & o MATERIAL DESCRIPTION oE| UWs |50 952 |we ——A
o x - L|'3J oS |0X| mo> |X— 20 40 60 80
- o 4 8 oz 8 .
w 3:) v g [JFINES CONTENT (%)
0 20 40 60 80
Y xS Topsoil - 0.3 feet ss 135 : : : :
| i Dark brown SILT, some clay, trace rock fragments and roots, L | 1 53 ®)
moist, medium stiff, (FILL)
805 Dark gray and brown FAT CLAY, some sand and rock B N
fragments, moist, medium stiff, (FILL) 323 87 5354 225
SS 2-3-3
B B B | 3 53 ) 1.25
B B Dark gray and brown clayey SAND, trace rock fragments, 5
moist, very loose, (FILL) SS | 53| 221
4 (©)
] Dark gray ROCK FRAGMENTS, some sand and silt, trace
800 organics, moist to wet, very loose, (FILL) 358 60 32;;1
Dark brown and black silty SAND, wet, very loose, (FILL)
- — - . SS 53 0-0-1 \
6 M 1
SS 0-0-1
n _ 10 7 0 ™ A
B | Dark brown sandy CLAY, trace rock fragments and organics, B N
wet, very soft, (FILL) S| a7 02850 004
795
Dark grayish brown and black sandy SILT, wet, very soft to
Y medium stiff, (FILL) SS | g | 000 |50y
S A (0)
| | Plastic observed in SS-9 L | ss . 0-0-3 s
10 (3) |
| | 15
SS 1-1-1
- L AN 11180
790 Coal fragments observed in SS-12
N n SS 100 1-1-1 0.0
12 (2) )
SS 0-0-0
B | L | 13 80 0) 0.04
20
B . SS 0-0-1
14 | 100 ) 0.0 4
i ] Wet split-spoon observed at SS-15 i
785 SS 1400 | 433
- — 15 (6)
Grayish brown CLAY, trace rock fragments, moist, stiff, (FILL)
B . n SS 100 4-6-9 35
16 (15) )
[ | Reddish brown and gray CLAY, some sand androck | i
fragments, moist to wet, very stiff, (FILL) 25 SS 100 5-11-13 3.0

(Continued Next Page)




CLIENT Pittsburgh Water & Sewer Authority

Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

PROJECT NUMBER _174-960

BORING NUMBER B-14

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PAGE 2 OF 2

PROJECT LOCATION Panther Hollow, Pittsburgh PA

A SPT N VALUE A

CEC CUSTOM LOG 174-960 BORING LOGS (B-4 FOR DXF).GPJ CEC.GDT 10/17/19

Bottom of boring at 34.2 feet.

w ° ;
z a ° —~ |Z
(@] Q > | > o |W 20 40 60 80
E_ T E_| U s 2E3 [Eo PL  MC LL
<E|%o MATERIAL DESCRIPTION he| Wl Y5 532 (L% o
o e~ a %3 8% m8; S 20 40 60 80
— z
o |© == |0 = |Q | OFINES CONTENT (%) O
25 20 40 60 80
Reddish brown and gray CLAY, some sand and rock 17 (24) 3 : : :
fragments, moist to wet, very stiff, (FILL) (continued)
B i b SS 67 7-8-11 3.0
780 18 (19) :
Reddish brown and brown clayey ROCK FRAGMENTS, some
i | sand, moist to wet, loose, (FILL) 1 ?g 80 42354 3.25
B | Reddish brown and red decomposed CLAYSTONE, dry to |
moist, hard, (RESIDUAL SOIL) SS | go | 917-20 | 44
20 37)
| | 30
SS 8-18-22
A Al 21 | 8| 0
UE V| 88 | 400 | 164042
22 (82)
SS 10-40- :
] N 23 [ 199 5002 ‘0027




Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority

PROJECT NUMBER _174-960

BORING NUMBER B-30

PAGE 1 OF 1

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PROJECT LOCATION Panther Hollow, Pittsburgh PA

DATE STARTED 9/30/19 COMPLETED 9/30/19
SOIL SAMPLING CONTRACTOR Terra Testing

SOIL SAMPLING METHOD Hollow Stem Auger

CEC REP _JIO CHECKED BY _JBB

NOTES Elevation estimated from topographic survey

GROUND ELEVATION _809 ft BACKFILL _Cuttings

WATER LEVELS:
AT END OF SOIL SAMPLING _--- Dry

AT END OF CORING --- Not Applicable

AFTER DRILLING _--- Backfilled Immediately

ELEVATION
(ft)
GRAPHIC
LOG

MATERIAL DESCRIPTION

A SPT N VALUE A

woR
. |°>_'n¢ > o i 20 40 60 80
Eo e Wg %;3 PL MC LL
e 2= >Di 22Z —e—A
ol s |0%| mg> 20 40 60 80
>z |©O oz
== |4 < | OFINES CONTENT (%) O

805
i ] Pushed shelby tube between 6 - 8 feet bgs. Down pressure: 0 - 250
psi; Recovery: 1.6 feet. Offset 3' and augered down to 6 feet bgs.
B 7 Pushed second tube between 6 - 8 feet bgs. Down pressure: 0 - 300
psi; Recovery: 1.3 feet.
800
i ] Pushed shleby tube between 12 - 14 feet bgs. Down pressure: 0 -
300 psi; Recovery: 0.0 feet.
795

20 40 60 80

CEC CUSTOM LOG 174-960 BORING LOGS (B-4 FOR DXF).GPJ CEC.GDT 10/17/19

Bottom of boring at 14.0 feet.




Civil & Environmental Consultants, Inc.
333 Baldwin Road
Pittsburgh, PA 15205

CLIENT Pittsburgh Water & Sewer Authority

PROJECT NUMBER _174-960

BORING NUMBER B-31

PAGE 1 OF 1

PROJECT NAME Four Mile Run Green Stormwater Infrastructure

PROJECT LOCATION Panther Hollow, Pittsburgh PA

DATE STARTED 9/30/19 COMPLETED 9/30/19
SOIL SAMPLING CONTRACTOR Terra Testing

SOIL SAMPLING METHOD Hollow Stem Auger

CEC REP _JIO CHECKED BY _JBB

NOTES Elevation estimated from topographic survey

GROUND ELEVATION _809 ft BACKFILL _Cuttings

WATER LEVELS:
AT END OF SOIL SAMPLING _--- Dry

AT END OF CORING --- Not Applicable

AFTER DRILLING _--- Backfilled Immediately

MATERIAL DESCRIPTION

ELEVATION
(ft)
GRAPHIC
LOG

A SPT N VALUE A

woR
. |°>_'n¢ > o i 20 40 60 80
Eo e Wg %;3 PL MC LL
e 2= >II 22Z —e—A
ol s |0%| mg> 20 40 60 80
>z |©O oz
== |4 < | OFINES CONTENT (%) O

805 psi; Recovery: 1.9 feet.

psi; Recovery: 1.7 feet.

795

CEC CUSTOM LOG 174-960 BORING LOGS (B-4 FOR DXF).GPJ CEC.GDT 10/17/19

400 psi; Recovery: 1.2 feet.

Pushed shelby tube between 3 - 5 feet bgs. Down pressure: 0 - 250

Pushed shelby tube between 8 - 10 feet bgs. Down pressure: 0 - 500
800 psi; Recovery: 1.6 feet. Offset 3' and augered down to 8 feet bgs.
Pushed second tube between 8 - 10 feet bgs. Down pressure: 0 - 325

Pushed shelby tube between 15 - 17 feet bgs. Down pressure: 0 -

20 40 60 80

.

Bottom of boring at 17.0 feet.




Civil & Environmental Consultants, Inc. WELL NUMBER CEC PZ-1

333 Baldwin Road PAGE 1 OF 1
Pittsburgh, PA 15205

CEC GENERAL BH / TP / WELL 174-970 PIEZOMETER LOGS.GPJ NEW CEC.GPJ 1/9/19

CLIENT Pittsburgh Water & Sewer Authority PROJECT NAME Four Mile Run Green Stormwater Infrastructure
PROJECT NUMBER _174-960 PROJECT LOCATION _Panther Hollow, Pittsburgh PA
DATE STARTED 6/11/18 COMPLETED 6/11/18 ELEVATION 807.1 ft CASING ELEVATION 807.10 ft
SOIL SAMPLING CONTRACTOR _AWK Dirilling WELL INSTALLED Yes STICKUP _0 ft above
SOIL SAMPLING METHOD _Hollow Stem Auger & SPT OUTER CASING 2", PVC
DRILLER _Toby CEC REP _EAM DEVELOPMENT METHOD _surging
DIAMETER CORE SIZE RESULTS _slightly cloudy
BACKFILL 2" Piezometer YIELD 3 gal
MONITORING EQUIPMENT LATITUDE LONGITUDE
KEY # WATER LEVELS
NOTES BEFORE CORING _---
¥ AT END OF SOIL SAMPLING _14.1 ft / Elev 793.0 ft
AFTER SOIL SAMPLING _---
Y WELL ON _12/27/2018 4.0 ft / Elev 803.1 ft
w xR
& o |3 w@ o WELL DIAGRAM
Eoblu B 552 [T
oz |y | > 9 % I |20 MATERIAL DESCRIPTION
W=z S| 8 | 39> |&-
= 5|8|"cz 6
n 4
0
ST Topsoil - 0.3 ft 806.8 Pad
L )| SS | s5 | 1346 Black SAND AND GRAVEL, moist, loose, (FILL >
1 7) ac , moist, loose, (| )
B N Dark brown silty CLAY, dry to moist, medium stiff, (FILL)
] AU Gravel-sized sandstone fragments observed
B i r«Cement/
Gray streaks and some gravel fragments observed between Benonit
L Y| SS 6-3-3-4 4.0 Y approximately 3 - 4 feet bgs 803.1 enonite
2 | 80 (6) = Y g Grout
5 Black SILT, moist to wet, very soft to medium stiff, Trace sand
AU observed between approximately 4 - 5 feet bgs, (FILL) 2"PVC
i ] Some gravel fragments observed between approximately 6 - 8 feet bgs
| i SS 75 1-1-0-0 Hvdrated
3 (1) ydrate
Benonite
B N Chips
AU
10 SS 0-0-0-0
4 90 )
AU & Clean Sand
L {V] ss| g5 | 0013 8.0 741 Ve
5 1) Black to brown CLAY AND SILT, moist, very soft to stiff, (FILL) cree
- - v
15 ] AU
363 100 | 6-6/0.5 16.0 Trace gravel observed at approximately 15.0 feet bgs o111
i ] Bottom of boring at 16.0 feet.




-[2001+]JENG2\16 PROJECTS\EC16580101 SCHNELEY PARK-PHRONESIS\REPORT\BORINGLOGS\SCHENLEYLOGS.GPJ

PENNDOT ENGINEER'S LOG - PENNDOT_GINT_VERSION_1.2.2.3_9-21-2016.GDT - 3/8/17 15:54 - H\PROJECT FILES - ENG\PROJECTS

ENGINEER'S LOG

Sheet 1 of 2

Boring B-10 ECMS

District: ___ County: _Allegheny Drilling Start: _01/10/2017 12:15 pm

SR Section Drilling Complete: 01/10/2017 1:30 pm

Baseline: Grouting Complete: 01/13/2017 1:50 pm

Sta. Offset Rig: _CME 550

Segment __ Offset Hammer Type: Automatic

Coordinates: SPT Hammer Efficiency:
lat.__ Long. Assumed 0.8 Measured
1356423.0390E  409634.3070N Hammer Calibration Date:

PG/PE Seal, Signature and Date

Ground Elev. _805.9 ft.

Hole Type: _Continuous SPT
Water Level Elev./Elapsed Time:

Casing Type: _Hollow Stem Auger

v Initial 795.5ft.  Elapsed 0.0hr.  Casing|.D.: 3.25in_ Casing Depth:

Y Final _796.6ft.  Elapsed 48.3hr.  Rock Core Method:

24.0 ft.

Driller: _B. Jones Inspector: _Jeremy Hamborsky

Company: AWK Drilling, Inc. Inspector Cert. No. _259-11

Date:

Final Log Checked and Approved
By: _Tyler Reynolds

1/24/2017

NOTE: N values and all graphical
plots are for information only.

MATERIAL DESCRIPTION AASHTO
COMMENTS - OBSERVATIONS /USCS

ELEV.
GRAPHIC
SAMPLE
DEPTH

SAMPLE
No

BLOW
COUNTS
(Blows/
0.5ft)

N60

RQD
%

REC
(ft.)

O RQD % ©
1 0,
R(OE/C)) ® SZ,(O)II/Rzl,cO)CkGI,%eCQ({O ®
0

R XTOPSOIL /
| g5 00 0.2/El. 805.7

= = = CLAY and medium GRAVEL little Sand,
= = =| vyery stiff, damp to moist, homogeneous,
uniformly graded, rounded, medium plastic -
= = = fines, dark brown gray, fill. a-6/
cl

1.5

3.0

4.8'/El. 801.1 4.5

SAND and CLAY, little Gravel, very loose to
loose, damp to wet, homogeneous, uniformly
—800—= == = graded, rounded to sub-rounded, medium
plastic fines, dark gray black, fill.

i = = = -S-6: wood in tip.

- s o '90

H I
[ ]
]

B - - a-2-6
T /sc
Z R - - 10.5

— 795

- 12.0

13.5

14-10-10
Pen=2.00 ts

27

1.5

100

6-7-7
Pen=2.00 ts

19

1.5

100

6-6-8
Pen=2.00 ts

19

1.5

100

S-4

3-2-2
Pen=1.00 ts

1.5

100

S-5

2-1-1
Pen=0.00 ts

1.5

100

S-6

4-32

1.0

67

S-7

1-1-1
Pen=0.00 ts

1.5

100

S-8

1-WOH-
WOH
Pen=0.00 ts

0.4

27

S-9

WOH-WOH-
1
Pen=0.00 ts

1.5

100

S-10

1-1-1
Pen=0.50 ts

1.5

100

NOTE: -1 BULK SAMPLE OBTAINED 5.0' TO 15.0'



-[2001+]JENG2\16 PROJECTS\EC16580101 SCHNELEY PARK-PHRONESIS\REPORT\BORINGLOGS\SCHENLEYLOGS.GPJ

PENNDOT ENGINEER'S LOG - PENNDOT_GINT_VERSION_1.2.2.3_9-21-2016.GDT - 3/8/17 15:54 - H\PROJECT FILES - ENG\PROJECTS

ENGINEER'S LOG

Boring B-10 ECMS District: County: _Allegheny Sheet 2 of 2
SR Section NOTE: N values and all graphical
lots are for information only.
Sta. Offset P Y
B S W |y BLOW | Ng ©RQD % ©
a E MATERIAL DESCRIPTION AASHTO| o b~ | & g | COUNTS - | REC |REC[® %%ll/%gcka%eca%) ®
T S COMMENTS - OBSERVATIONS /USCS Eg =% | (Bows/ |RQD| (ft) | (%) o N A
0,
O @ @ 0.51) % 1020 30 40
"o @ ( SANDand CLAY, little Gravel, very loose to WOH-WOH-
L 700 @ @ loose, damp to wet, homogeneous, uniformly S-11 WOH 0 1.5 | 100
P graded, rounded to sub-rounded, medium i 7 Pen=0.00 ts
= = = plastic fines, dark gray black, fill. 16.5
i 1®.®_ (Layer continued from the previous page.)
Lo i T 1-1-1
oo 2-2-6 S12 lpen=0.00tsf 3 | 13 | &7
- e o /sc | 18.0
o0 1-3-3
| _:':.: i 1513 |pen=0.00tsf 8 | 1-5 | 100
e 195
i e @
Py 20.3'/El. 785.6 S-14 Pen2=-§,-050 wof 11| 15 | 100
e @ ( Medium GRAVELand CLAY, little Sand,
- 7850 @ .
o @ medium dense, damp to wet, homo_geneous, - 21.0
P well graded, gray dark brown tan, fill. 257
B o -.- | 1 S-15 Pen=2.00 ts 16 13 | 87
e 22,5
i le o a-2-6
P /gc | 7 6-8-13
- $-16 |pen=2.50 tsf 28 | 12 | 80
[ et - 24.0
°
P 6-8-10
* e .
L e L 15 pen=as0tsf 24 | 10 (100 LN
- 25.5'El. 780.4
—780— Bottom of boring. L i
- 775 i ]

NOTE: -1 BULK SAMPLE OBTAINED 5.0' TO 15.0'



APPENDIX D

LABORATORY TESTING RESULTS




PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Client Civil & Environmental Consultants, Inc. Boring B-13
Client Project 174-960.0011 - PWSA Four Mile Run Depth 15.0'- 19.0'
Project No. 42276 Sample S-11, 12,13
Lab Sample 42276001
Sample Color: VERY DARK GRAY
USCS Group Name: SANDY ELASTIC SILT
USCS Group Symbol: MH USDA: LOAM AASHTO: A-7-5 (12)
MECHANICAL SIEVE
Total Sample Sieve Nominal Dry Split Normalized Project
Total Sample Wet Wt, gm (-3") 584 Size Opening, mm Wt, gm % Retained % Finer | Specifications
Sample Split on Sieve No. 4 3" 75 0 0.0% 100.0%
Coarse Washed Dry Sample, gm 4 2-1/2" 63 0 0.0% 100.0%
Wet Wt Passing Split, gm 580 2" 50 0 0.0% 100.0%
Dry Wt. Passing Split, gm 374 1-1/2" 37.5 0 0.0% 100.0%
Total Sample Dry Wt, gm 378 1" 25 0 0.0% 100.0%
3/4" 19 0 0.0% 100.0%
Split Sample - Passing No. 4 1/2" 12.5 0 0.0% 100.0%
Tare No. 74 3/8" 9.5 0 0.0% 100.0%
Tare + WS., gm 386.56 No. 4 4.75 4.02 1.1% 98.9%
Tare + DS., gm 301.11 No. 10 2 6.41 4.1% 94.9%
Tare, gm 145.92 No. 20 0.85 10.43 6.6% 88.2%
Water Content of Split Sample 55.1% No. 40 0.425 13.26 8.5% 79.7%
Wt. of DS., gm 155.19 No. 60 0.25 13.15 8.4% 71.4%
No. 140 0.106 18.25 11.6% 59.7%
Wt. of +#200 Sample, gm 69.04 No. 200 0.075 7.54 4.8% 54.9%
HYDROMETER (-#200)
Tare No. 600 Wt. Dispers., gm 5 Specific Gravity 2.7
Wt. Tare + DS., gm 170.55 Wt. Dry Soil, gm (-#200) 23.93 Assumed
Wt. Tare, gm 141.62 -#10 Dispersed 1min in Hamilton Beach Mixer a Factor 0.9889
Elapsed R Temp Composite R Percent Particle Adjusted
Time Measured *C Correction Corrected K Factor Finer Diameter % Finer
(min.) (%) (mm) (%)
2 23 25.2 4.6 18.4 0.0127 76.0 0.0316 41.8%
5 20 25.2 4.6 15.4 0.0127 63.6 0.0204 35.0%
15 18 25.2 4.6 13.4 0.0127 55.4 0.0119 30.4%
30 15.5 25.2 4.6 10.9 0.0127 45.0 0.0085 24.7%
60 13.5 25.1 4.6 8.9 0.0127 36.8 0.0061 20.2%
250 10 25.4 4.6 5.4 0.0126 22.3 0.0031 12.3%
1440 8.5 25 4.7 3.8 0.0127 15.7 0.0013 8.6%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 1.1 Silt=37% Clay=17.9% Particle Percent Percent of Corrected
Coarse=0; Fine=1.1 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 44.0 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=4.1; Medium=15.1; Fine=24.8 D10, mm NA Material
% Fines (-#200) 54.9 Cc NA 100 100 for USDA
% Plus #200 (-3") 45.1 Cu NA Gravel 51 0
USCS Description 2 94.9
SANDY ELASTIC SILT Sand 46.1 48.6
USCS Group Symbol Atterberg Limits Group Symbol 0.05 48.8
MH MH - ELASTIC SILT Silt 38.3 40.4
Auxiliary Information | Wt Ret, gm | % Retained| % Finer 0.002 10.5
12" Sieve - 300 mm 0 0.0 100.0 Clay 10.5 11.0
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification
3" Sieve - 75 mm 0 0.0 100.0 LOAM

Performed By: VA/MAC

Input Validation: JSJ
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LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS
ASTM D4318-17el

Client Civil & Environmental Consultants, Inc. Boring B-13
Client Project 174-960.001I - PWSA Four Mile Run Depth 15.0'- 19.0'
Project No. 42276 Sample S-11, 12,13
Lab Sample 42276001
Soil Description: VERY DARK GRAY ELASTIC SILT
(-#40 Fraction)
AS-RECEIVED W.C. SAMPLE SUMMARY
Tare Number 74 Liquid Limit (LL), % 62
Wt. Tare & WS, gm 386.56 Plastic Limit (PL), % 37
Wt. Tare & DS, gm 301.11 Plasticity Index (PI) 25
Wt. Tare, gm 145.92 USCS Group Symbol (-#40 Fraction ) MH
Water Content, % 55.1 USCS Group Name (-#40 Fraction ) ELASTIC SILT
Sample Color: VERY DARK GRAY
PLASTIC LIMIT LIQuID LIMIT
Points Run 3 Points 3 Points
Tare Number 411 424 332 339 403 308
Wt. Tare & WS, gm 17.80 18.02 18.02 18.67 16.92 17.38
Wt. Tare & DS, gm 15.87 16.07 16.19 15.79 14.54 15.00
Wt. Tare, gm 10.68 10.76 11.23 11.27 10.75 11.10
Water Content, % 37.2 36.7 36.9 63.7 62.8 61.0
# of Blows 17 24 35
PLASTICITY CHART FLOW CURVE
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p /
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[CXETT P -
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/
, / 55 NMC = 55.1 =
/

40 £
i / 45
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o
Pl =25

3 /
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E q ./ / S 40
> Lean = _
::é 30 Clay S 35 | PL=37
o ’ ]
= K @ % 30

=

20 ) z / 25
// MH - Elastic Silt] 20

/
10 ' / 15

/
/ cmi / 10

ML -[silt
| | 5
0 ! i
0O 10 20 30 40 50 60 70 80 90 100 Y
Liquid Limit 10 20 25 30 40 50 60
No. of Blows
Performed By: ZH Input Validation: JS) Reviewed By: ALO Date Tested: 8/27/2019

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309




Client
Client Project
Project No.

Sample Color:
USCS Group Name:

Civil & Environmental Consultants, Inc.

174-960.0011 - PWSA Four Mile Run

42276

VERY DARK GRAY
SANDY ELASTIC SILT

PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Boring B-13
Depth 15.0' - 19.0'
Sample S-11, 12, 13

Lab Sample 42276001

USCS Group Symbol: MH USDA: LOAM AASHTO: A-7-5 (12)
US Std. Particle Percent
100% Sieve Diameter Finer
Size (mm)
90% 3" 75 100.0%
2-1/2" 63 100.0%
80% 2" 50 100.0%
1-1/2" 37.5 100.0%
70% 1" 25 100.0%
o 3/4" 19 100.0%
L"%’ 60% 1/2" 12.5 100.0%
] 3/8" 9.5 100.0%
g 50% \ No. 4 475 98.9%
o No. 10 2 94.9%
40% No. 20 0.85 88.2%
No. 40 0.425 79.7%
30% No. 60 0.25 71.4%
No. 140 0.106 59.7%
20% No. 200 0.075 54.9%
NA 0.0316 41.8%
10% N NA 0.0204 35.0%
NA 0.0119 30.4%
0% - - - - NA 0.0085 24.7%
100 1 0.1 0.01 0.001 0.0001 NA 0.0061 20.2%
Diameter, mm NA 0.0031 12.3%
NA 0.0013 8.6%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 1.1 Silt=37% Clay=17.9% Particle Percent Percent of Corrected
Coarse=0; Fine=1.1 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 44.0 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=4.1; Medium=15.1; Fine=24.8 D10, mm NA Material
% Fines (-#200) 54.9 Cc NA 100 100 for USDA
% Plus #200 (-3") 45.1 Cu NA Gravel 5.1 0
USCS Description 2 94.9
SANDY ELASTIC SILT Sand 46.1 48.6
USCS Group Symbol Atterberg Limits Group Symbol 0.05 48.8
MH MH - ELASTIC SILT Silt 38.3 40.4
Auxiliary Information Wt Ret, gm |% Retained| % Finer 0.002 10.5
12" Sieve - 300 mm 0 0.0 100.0 Clay 10.5 11.0
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification
3" Sieve - 75 mm 0 0.0 100.0 LOAM
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USDA CLASSIFICATION CHART

Client Civil & Environmental Consultants, Inc. Boring B-13
Client Project 174-960.0011 - PWSA Four Mile Run Depth 15.0' - 19.0'
Project No. 42276 Sample S-11, 12,13
Lab Sample 42276001
Sample Color: VERY DARK GRAY
USCS Group Name: SANDY ELASTIC SILT
USCS Group Symbol: MH USDA: LOAM AASHTO: A-7-5 (12)
Corrected for 0% gravel Sand Subsizes
Percent Gravel, % 0.0 Corrected Percentages
Percent Sand, % 48.6 Very Coarse Sand; 2-1 5.7
Percent Silt, % 40.4 Coarse Sand; 1-0.5 8.2
Percent Clay, % 11.0 Medium Sand; 0.5-0.25 10.9
Fine Sand; 0.25-0.1 13.1
Very Fine Sand; 0.1-0.05 10.7
Total 48.6

100 % Clay 0 % Silt

0,
% CLAY % SILT
—_—
50 % Silt
50 % Clay
SAN
CLAY

CLAY LOAM

v,

SAWW VA

A ILT LOAM
SILT _
/\A /\ 100 % Silt
0,
100 % Sand 50 % Sand 0% Sand

% SAND
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Client Civil & Environmental Consultants, Inc. Boring B-13
Client Project 174-960.0011 - PWSA Four Mile Run Depth 6.0'-9.0'
Project No. 42276 Sample SS-5, SS-6
Lab Sample 42276002
Sample Color: BROWN
USCS Group Name: LEAN CLAY
USCS Group Symbol: CL USDA: SILTY CLAY LOAM AASHTO: A-6 (19)
MECHANICAL SIEVE
Total Sample Sieve Nominal Dry Split Normalized Project
Total Sample Wet Wt, gm (-3") 558 Size Opening, mm Wt, gm % Retained % Finer | Specifications
Sample Split on Sieve No. 4 3" 75 0 0.0% 100.0%
Coarse Washed Dry Sample, gm 4 2-1/2" 63 0 0.0% 100.0%
Wet Wt Passing Split, gm 553 2" 50 0 0.0% 100.0%
Dry Wt. Passing Split, gm 412 1-1/2" 37.5 0 0.0% 100.0%
Total Sample Dry Wt, gm 417 1" 25 0 0.0% 100.0%
3/4" 19 0 0.0% 100.0%
Split Sample - Passing No. 4 1/2" 12.5 0 0.0% 100.0%
Tare No. 2061 3/8" 9.5 3.93 0.9% 99.1%
Tare + WS., gm 466.63 No. 4 4.75 0.55 0.1% 98.9%
Tare + DS., gm 386.31 No. 10 2 1.22 0.5% 98.4%
Tare, gm 150.78 No. 20 0.85 1.29 0.5% 97.9%
Water Content of Split Sample 34.1% No. 40 0.425 1.07 0.4% 97.4%
Wt. of DS., gm 235.53 No. 60 0.25 0.8 0.3% 97.1%
No. 140 0.106 1.7 0.7% 96.4%
Wt. of +#200 Sample, gm 8.17 No. 200 0.075 2.09 0.9% 95.5%
HYDROMETER (-#200)
Tare No. 709 Wt. Dispers., gm 5 Specific Gravity 2.7
Wt. Tare + DS., gm 139.78 Wt. Dry Soil, gm (-#200) 38.27 Assumed
Wt. Tare, gm 96.51 -#10 Dispersed 1min in Hamilton Beach Mixer a Factor 0.9889
Elapsed R Temp Composite R Percent Particle Adjusted
Time Measured *C Correction Corrected K Factor Finer Diameter % Finer
(min.) (%) (mm) (%)
2 35 25 4.7 30.3 0.0127 78.3 0.0290 74.8%
5 33 25 4.7 28.3 0.0127 73.1 0.0187 69.8%
15 30.5 25 4.7 25.8 0.0127 66.7 0.0110 63.7%
30 27 25 4.7 22.3 0.0127 57.6 0.0080 55.0%
60 24 25 4.7 19.3 0.0127 49.9 0.0057 47.6%
250 18 25.3 4.6 13.4 0.0126 34.6 0.0029 33.1%
1440 14 24.9 4.7 9.3 0.0127 24.0 0.0012 22.9%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 1.1 Silt=50.8% Clay=44.7% Particle Percent Percent of Corrected
Coarse=0; Fine=1.1 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 3.4 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=0.5; Medium=1; Fine=1.9 D10, mm NA Material
% Fines (-#200) 95.5 Cc NA 100 100 for USDA
% Plus #200 (-3") 4.5 Cu NA Gravel 1.6 0
USCS Description 2 98.4
LEAN CLAY Sand 11.8 12.0
USCS Group Symbol Atterberg Limits Group Symbol 0.05 86.6
CL CL - LEAN CLAY Silt 58.1 59.0
Auxiliary Information | Wt Ret, gm | % Retained| % Finer 0.002 28.6
12" Sieve - 300 mm 0 0.0 100.0 Clay 28.6 29.0
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification
3" Sieve - 75 mm 0 0.0 100.0 SILTY CLAY LOAM

Performed By: VA/MAC

Input Validation: JSJ
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Client
Client Project
Project No.

Soil Description:
(-#40 Fraction)

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS
ASTM D4318-17el

Civil & Environmental Consultants, Inc.
174-960.001I - PWSA Four Mile Run

42276

BROWN LEAN CLAY

Boring
Depth
Sample

B-13
6.0'-9.0'
SS-5, 55-6

Lab Sample 42276002

AS-RECEIVED W.C. SAMPLE SUMMARY
Tare Number 2061 Liquid Limit (LL), % 40
Wt. Tare & WS, gm 466.63 Plastic Limit (PL), % 21
Wt. Tare & DS, gm 386.31 Plasticity Index (PI) 19
Wt. Tare, gm 150.78 USCS Group Symbol (-#40 Fraction ) CL
Water Content, % 34.1 USCS Group Name (-#40 Fraction ) LEAN CLAY
Sample Color: BROWN
PLASTIC LIMIT LiIQuID LIMIT
Points Run 3 Points 3 Points
Tare Number 324 706 469 409 702 493
Wt. Tare & WS, gm 18.99 18.82 17.46 18.32 20.34 18.46
Wt. Tare & DS, gm 17.61 17.68 16.28 16.10 18.12 16.32
Wt. Tare, gm 11.20 12.38 10.74 10.69 12.48 10.72
Water Content, % 21.5 21.5 21.3 41.0 394 38.2
# of Blows 18 25 35
PLASTICITY CHART FLOW CURVE
60 / 45
/
! / oF
CH’- Fat Clay 40 +LL=40 F
50 . T
/ /
/! / 35 NMC = 34.1 =
/ ()}
40 m / 30 ‘I'l'
3 / . z
2 a/ / 5
3.30 Lean € 25
© Clay 8
"g / :.2 20 - PL=21
o )/ g
20 z e
15
, MH - Elastic Silt]
/
/
10 10
J / |
cL-ML
AL M ML - Silt 5
Y AR
0 10 20 30 40 50 60 70 80 90 100 Y
Liquid Limit 10 20 25 30 40 50 60
No. of Blows
Performed By: ZH Input Validation: JS) Reviewed By: ALO Date Tested: 8/27/2019
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Client Civil & Environmental Consultants, Inc. Boring B-13
Client Project 174-960.0011 - PWSA Four Mile Run Depth 6.0'-9.0'
Project No. 42276 Sample SS-5, SS-6
Lab Sample 42276002
Sample Color: BROWN
USCS Group Name: LEAN CLAY
USCS Group Symbol: CL USDA: SILTY CLAY LOAM AASHTO: A-6 (19)
US Std. Particle Percent
100% Sieve Diameter Finer
.’““ﬁ-o—‘.._‘_‘\ o )
90% 3" 75 100.0%
\ 2-1/2" 63 100.0%
80% 2" 50 100.0%
1-1/2" 37.5 100.0%
70% 1" 25 100.0%
o 3/4" 19 100.0%
g 60% \ 1/2" 12.5 100.0%
£ 3/8" 9.5 99.1%
g 50% \ No. 4 4.75 98.9%
o No. 10 2 98.4%
40% No. 20 0.85 97.9%
\ No. 40 0.425 97.4%
30% No. 60 0.25 97.1%
\ No. 140 0.106 96.4%
20% No. 200 0.075 95.5%
NA 0.0290 74.8%
10% NA 0.0187 69.8%
NA 0.0110 63.7%
0% - - - - NA 0.0080 55.0%
100 1 0.1 0.01 0.001 0.0001 NA 0.0057 47.6%
Diameter, mm NA 0.0029 33.1%
NA 0.0012 22.9%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 1.1 Silt=50.8% Clay=44.7% Particle Percent Percent of Corrected
Coarse=0; Fine=1.1 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 3.4 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=0.5; Medium=1; Fine=1.9 D10, mm NA Material
% Fines (-#200) 95.5 Cc NA 100 100 for USDA
% Plus #200 (-3") 4.5 Cu NA Gravel 1.6 0
USCS Description 2 98.4
LEAN CLAY Sand 11.8 12.0
USCS Group Symbol Atterberg Limits Group Symbol 0.05 86.6
CL CL - LEAN CLAY Silt 58.1 59.0
Auxiliary Information Wt Ret, gm |% Retained| % Finer 0.002 28.6
12" Sieve - 300 mm 0 0.0 100.0 Clay 28.6 29.0
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification
3" Sieve - 75 mm 0 0.0 100.0 SILTY CLAY LOAM
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USDA CLASSIFICATION CHART

Client Civil & Environmental Consultants, Inc. Boring B-13
Client Project 174-960.0011 - PWSA Four Mile Run Depth 6.0'-9.0'
Project No. 42276 Sample SS-5, SS-6
Lab Sample 42276002
Sample Color: BROWN
USCS Group Name: LEAN CLAY
USCS Group Symbol: CL USDA: SILTY CLAY LOAM AASHTO: A-6 (19)
Corrected for 0% gravel Sand Subsizes
Percent Gravel, % 0.0 Corrected Percentages
Percent Sand, % 12.0 Very Coarse Sand; 2-1 0.4
Percent Silt, % 59.0 Coarse Sand; 1-0.5 0.5
Percent Clay, % 29.0 Medium Sand; 0.5-0.25 0.4
Fine Sand; 0.25-0.1 0.9
Very Fine Sand; 0.1-0.05 9.7
Total 12.0
100 % Clay 0 % Silt
0,
% CLAY % SILT
—_—>
o/
50 % Clay CLAY 50 % Silt
CLAY
SAN
CLAY I’
CLAY LOAM ILTY\CLAY
LOAM

SANDY CLAY TO¢

100 % Silt

50 % Sand 0% Sand

% SAND\

100 % Sand
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Client Civil & Environmental Consultants, Inc. Boring B-14
Client Project 174-960.0011 - PWSA Four Mile Run Depth 1.5'-4.5'
Project No. 42276 Sample SS-2, SS-3
Lab Sample 42276003
Sample Color: VERY DARK GRAYISH BROWN
USCS Group Name: SANDY FAT CLAY
USCS Group Symbol: CH USDA: SILT LOAM AASHTO: A-7-6 (15)
MECHANICAL SIEVE
Total Sample Sieve Nominal Dry Split Normalized Project
Total Sample Wet Wt, gm (-3") 387 Size Opening, mm Wt, gm % Retained % Finer | Specifications
Sample Split on Sieve No. 4 3" 75 0 0.0% 100.0%
Coarse Washed Dry Sample, gm 44 2-1/2" 63 0 0.0% 100.0%
Wet Wt Passing Split, gm 343 2" 50 0 0.0% 100.0%
Dry Wt. Passing Split, gm 269 1-1/2" 37.5 0 0.0% 100.0%
Total Sample Dry Wt, gm 313 1" 25 0 0.0% 100.0%
3/4" 19 9.83 3.1% 96.9%
Split Sample - Passing No. 4 1/2" 12.5 11.58 3.7% 93.2%
Tare No. BO4 3/8" 9.5 6.6 2.1% 91.1%
Tare + WS, gm 194.26 No. 4 4.75 16.37 5.2% 85.8%
Tare + DS., gm 170.46 No. 10 2 4.24 4.2% 81.6%
Tare, gm 84.11 No. 20 0.85 3.49 3.5% 78.1%
Water Content of Split Sample 27.6% No. 40 0.425 2.94 2.9% 75.2%
Wt. of DS., gm 86.35 No. 60 0.25 2.67 2.7% 72.6%
No. 140 0.106 3.96 3.9% 68.6%
Wt. of +#200 Sample, gm 19.04 No. 200 0.075 1.74 1.7% 66.9%
HYDROMETER (-#200)
Tare No. 939 Wt. Dispers., gm 5 Specific Gravity 2.7
Wt. Tare + DS., gm 135.97 Wt. Dry Soil, gm (-#200) 33.98 Assumed
Wt. Tare, gm 96.99 -#10 Dispersed 1min in Hamilton Beach Mixer a Factor 0.9889
Elapsed R Temp Composite R Percent Particle Adjusted
Time Measured *C Correction Corrected K Factor Finer Diameter % Finer
(min.) (%) (mm) (%)
2 33.5 24.9 4.7 28.8 0.0127 83.8 0.0294 56.1%
5 32 24.9 4.7 27.3 0.0127 79.4 0.0188 53.1%
15 28.5 24.9 4.7 23.8 0.0127 69.3 0.0111 46.3%
30 25.5 24.9 4.7 20.8 0.0127 60.5 0.0080 40.5%
60 22 24.9 4.7 17.3 0.0127 50.3 0.0058 33.7%
250 17 25.3 4.6 12.4 0.0126 36.1 0.0029 24.1%
1440 13.5 24.9 4.7 8.8 0.0127 25.6 0.0013 17.1%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 14.2 Silt=35.3% Clay=31.6% Particle Percent Percent of Corrected
Coarse=3.1; Fine=11 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 18.9 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=4.2; Medium=6.4; Fine=8.3 D10, mm NA Material
% Fines (-#200) 66.9 Cc NA 100 100 for USDA
% Plus #200 (-3") 33.1 Cu NA Gravel 18.4 0
USCS Description 2 81.6
SANDY FAT CLAY Sand 19.4 23.8
USCS Group Symbol Atterberg Limits Group Symbol 0.05 62.2
CH CH - FAT CLAY Silt 41.2 50.5
Auxiliary Information | Wt Ret, gm | % Retained| % Finer 0.002 21.0
12" Sieve - 300 mm 0 0.0 100.0 Clay 21.0 25.7
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification
3" Sieve - 75 mm 0 0.0 100.0 SILT LOAM

Performed By: VA/MAC

Input Validation: JSJ

Reviewed By: ALO
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Client
Client Project
Project No.

Soil Description:
(-#40 Fraction)

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS
ASTM D4318-17el

Civil & Environmental Consultants, Inc.

174-960.0011 - PWSA Four Mile Run
42276

VERY DARK GRAYISH BROWN FAT CLAY

Boring B-14
Depth 1.5'-4.5'
Sample SS-2, SS-3

Lab Sample 42276003

AS-RECEIVED W.C. SAMPLE SUMMARY
Tare Number B0O4 Liquid Limit (LL), % 50
Wt. Tare & WS, gm 194.26 Plastic Limit (PL), % 27
Wt. Tare & DS, gm 170.46 Plasticity Index (PI) 23
Wt. Tare, gm 84.11 USCS Group Symbol (-#40 Fraction ) CH
Water Content, % 27.6 USCS Group Name (-#40 Fraction ) FAT CLAY
Sample Color: VERY DARK GRAYISH BROWN
PLASTIC LIMIT LiIQuID LIMIT
Points Run 3 Points 3 Points
Tare Number 333 331 334 429 456 470
Wt. Tare & WS, gm 18.64 17.99 17.80 17.30 18.17 18.17
Wt. Tare & DS, gm 17.09 16.56 16.41 15.02 15.76 15.74
Wt. Tare, gm 11.25 11.23 11.19 10.62 10.89 10.70
Water Content, % 26.5 26.8 26.6 51.8 49.5 48.2
# of Blows 18 25 33
PLASTICITY CHART FLOW CURVE
60 ; / 55
/
©.d,
‘ 50 +1L=50 " ar
50 C/H - Fat Clay 4 Tee©
’ 45
/
)/ / 40 Q
40 /I / "
3 / L 35 =
2 o/ / 5
230 Lean ‘g‘ 30
S Clay o kPl = 97 ———— \VIC = 27.6 =]
_.é , / :ij 25 PL=27
a / @ S
20 £ /] 20
// / MH - Elastic Silt]
K / 15
/
10 ; / 10
JACET! ML - silt 5
|
0 . |
0 10 20 30 40 50 60 70 80 90 100 0
Liquid Limit 10 20 25 30 40 50 60
No. of Blows

Performed By: ZH

Input Validation: JSJ
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Client

Client Project
Project No. 42276
Sample Color:

USCS Group Name: SANDY FAT CLAY

Civil & Environmental Consultants, Inc.
174-960.0011 - PWSA Four Mile Run

VERY DARK GRAYISH BROWN

Boring
Depth
Sample

B-14
1.5'-4.5'
SS-2, 58S-3

Lab Sample 42276003

USCS Group Symbol: CH USDA: SILT LOAM AASHTO: A-7-6 (15)
US Std. Particle Percent
100% Sieve Diameter Finer
Size (mm)
90% 3" 75 100.0%
2-1/2" 63 100.0%
80% 2" 50 100.0%
\\ 1-1/2" 37.5 100.0%
70% 1" 25 100.0%
o ‘\ 3/4" 19 96.9%
_:‘%’ 60% \ 1/2" 12.5 93.2%
] 3/8" 9.5 91.1%
g 50% No. 4 475 85.8%
o No. 10 2 81.6%
40% No. 20 0.85 78.1%
No. 40 0.425 75.2%
30% No. 60 0.25 72.6%
\ No. 140 0.106 68.6%
20% N No. 200 0.075 66.9%
NA 0.0294 56.1%
10% NA 0.0188 53.1%
NA 0.0111 46.3%
0% - - - - - NA 0.0080 40.5%
100 10 1 0.1 0.01 0.001 0.0001 NA 0.0058 33.7%
Diameter, mm NA 0.0029 24.1%
NA 0.0013 17.1%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 14.2 Silt=35.3% Clay=31.6% Particle Percent Percent of Corrected
Coarse=3.1; Fine=11 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 18.9 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=4.2; Medium=6.4; Fine=8.3 D10, mm NA Material
% Fines (-#200) 66.9 Cc NA 100 100 for USDA
% Plus #200 (-3") 33.1 Cu NA Gravel 18.4 0
USCS Description 2 81.6
SANDY FAT CLAY Sand 19.4 23.8
USCS Group Symbol Atterberg Limits Group Symbol 0.05 62.2
CH CH - FAT CLAY Silt 41.2 50.5
Auxiliary Information Wt Ret, gm |% Retained| % Finer 0.002 21.0
12" Sieve - 300 mm 0 0.0 100.0 Clay 21.0 25.7
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification
3" Sieve - 75 mm 0 0.0 100.0 SILT LOAM
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USDA CLASSIFICATION CHART

Client Civil & Environmental Consultants, Inc. Boring B-14
Client Project 174-960.0011 - PWSA Four Mile Run Depth 1.5'-45'
Project No. 42276 Sample SS-2, SS-3
Lab Sample 42276003
Sample Color: VERY DARK GRAYISH BROWN
USCS Group Name: SANDY FAT CLAY
USCS Group Symbol: CH USDA: SILT LOAM AASHTO: A-7-6 (15)
Corrected for 0% gravel Sand Subsizes
Percent Gravel, % 0.0 Corrected Percentages
Percent Sand, % 23.8 Very Coarse Sand; 2-1 3.4
Percent Silt, % 50.5 Coarse Sand; 1-0.5 3.5
Percent Clay, % 25.7 Medium Sand; 0.5-0.25 4.1
Fine Sand; 0.25-0.1 5.2
Very Fine Sand; 0.1-0.05 7.5
Total 23.8
100 % Clay 0 % Silt
0,
% CLAY % SILT
—_—>
o/
50 % Clay CLAY 50 % Silt
SAN
CLAY

CLAY LOAM

100 % Silt

50 % Sand 0% Sand

100 % Sand

% SAND
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Client Civil & Environmental Consultants, Inc. Boring B-14
Client Project 174-960.0011 - PWSA Four Mile Run Depth 10.0'- 12.0'
Project No. 42276 Sample Shelby Tube
Lab Sample 42276004
Sample Color: BROWN
USCS Group Name: SANDY LEAN CLAY
USCS Group Symbol: CL USDA: LOAM AASHTO: A-7-6 (11)
MECHANICAL SIEVE
Total Sample Sieve Nominal Dry Split Normalized Project
Total Sample Wet Wt, gm (-3") 297 Size Opening, mm Wt, gm % Retained % Finer | Specifications
Sample Split on Sieve No. 4 3" 75 0 0.0% 100.0%
Coarse Washed Dry Sample, gm 13 2-1/2" 63 0 0.0% 100.0%
Wet Wt Passing Split, gm 284 2" 50 0 0.0% 100.0%
Dry Wt. Passing Split, gm 196 1-1/2" 37.5 0 0.0% 100.0%
Total Sample Dry Wt, gm 209 1" 25 0 0.0% 100.0%
3/4" 19 0 0.0% 100.0%
Split Sample - Passing No. 4 1/2" 12.5 0 0.0% 100.0%
Tare No. 2015 3/8" 9.5 1.68 0.8% 99.2%
Tare + WS, gm 279.69 No. 4 4.75 11.56 5.5% 93.7%
Tare + DS., gm 239.82 No. 10 2 8.35 8.8% 84.8%
Tare, gm 151.22 No. 20 0.85 5.76 6.1% 78.8%
Water Content of Split Sample 45.0% No. 40 0.425 5.33 5.6% 73.1%
Wt. of DS., gm 88.60 No. 60 0.25 4.92 5.2% 67.9%
No. 140 0.106 6.84 7.2% 60.7%
Wt. of +#200 Sample, gm 33.64 No. 200 0.075 2.44 2.6% 58.1%
HYDROMETER (-#200)
Tare No. 577 Wt. Dispers., gm 5 Specific Gravity 2.7
Wt. Tare + DS., gm 221.63 Wt. Dry Soil, gm (-#200) 16.84 Assumed
Wt. Tare, gm 199.79 -#10 Dispersed 1min in Hamilton Beach Mixer a Factor 0.9889
Elapsed R Temp Composite R Percent Particle Adjusted
Time Measured *C Correction Corrected K Factor Finer Diameter % Finer
(min.) (%) (mm) (%)
2 19 25.4 4.6 14.4 0.0126 84.6 0.0323 49.1%
5 17 25.3 4.6 12.4 0.0126 72.8 0.0207 42.3%
15 16 25.3 4.6 11.4 0.0126 66.9 0.0120 38.9%
30 15 25.3 4.6 10.4 0.0126 61.1 0.0086 35.5%
60 13 25.2 4.6 8.4 0.0127 49.3 0.0061 28.7%
250 11.5 25.4 4.6 6.9 0.0126 40.5 0.0030 23.5%
1440 10 23.4 5.1 4.9 0.0129 28.8 0.0013 16.7%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 6.3 Silt=30.9% Clay=27.2% Particle Percent Percent of Corrected
Coarse=0; Fine=6.3 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 35.6 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=8.8; Medium=11.7; Fine=15 D10, mm NA Material
% Fines (-#200) 58.1 Cc NA 100 100 for USDA
% Plus #200 (-3") 41.9 Cu NA Gravel 15.2 0
USCS Description 2 84.8
SANDY LEAN CLAY Sand 31.1 36.6
USCS Group Symbol Atterberg Limits Group Symbol 0.05 53.8
CL CL - LEAN CLAY Silt 33.6 39.6
Auxiliary Information | Wt Ret, gm | % Retained| % Finer 0.002 20.2
12" Sieve - 300 mm 0 0.0 100.0 Clay 20.2 23.8
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification
3" Sieve - 75 mm 0 0.0 100.0 LOAM

Performed By: VA/MAC Input Validation: AR

Reviewed By: ALO
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LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS
ASTM D4318-17el

Client Civil & Environmental Consultants, Inc. Boring B-14
Client Project 174-960.001I - PWSA Four Mile Run Depth 10.0'- 12.0'
Project No. 42276 Sample Shelby Tube
Lab Sample 42276004
Soil Description: BROWN LEAN CLAY
(-#40 Fraction)
AS-RECEIVED W.C. SAMPLE SUMMARY
Tare Number 2015 Liquid Limit (LL), % 46
Wt. Tare & WS, gm 279.69 Plastic Limit (PL), % 23
Wt. Tare & DS, gm 239.82 Plasticity Index (PI) 23
Wt. Tare, gm 151.22 USCS Group Symbol (-#40 Fraction ) CL
Water Content, % 45.0 USCS Group Name (-#40 Fraction ) LEAN CLAY
Sample Color: BROWN
PLASTIC LIMIT LiIQuID LIMIT
Points Run 3 Points 3 Points
Tare Number 334 409 456 309 426 339
Wt. Tare & WS, gm 18.34 16.86 17.62 19.41 17.96 18.35
Wt. Tare & DS, gm 17.02 15.71 16.38 16.79 15.96 16.18
Wt. Tare, gm 11.19 10.69 10.90 11.31 11.72 11.27
Water Content, % 22.6 22.9 22.6 47.8 47.2 44.2
# of Blows 15 25 34
PLASTICITY CHART FLOW CURVE
60 ; 55
/
CH fFat Clay / >0
50 . / ~ (ORI TT Sove
, / a5 LlL=46 .'ﬁ—q. — NMC = 45 —
/
// / 40
40 m
o
3 / / 35 o
E , g "
< CL Q a
> Leah € 30
5 30 Clay 8
2 , 8 25
T J | @ s FPL=23
20 ! 20
// / MH - Elastic Silt]
J/ 15
/
10 7 / 10
JACET! ML - silt 5
|
0 . |
0 10 20 30 40 50 60 70 80 90 100 Y
Liquid Limit 10 20 25 30 40 50 60
No. of Blows
Performed By: ZH Input Validation: JS) Reviewed By: ALO Date Tested: 8/27/2019
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422-63(2007)

Client Civil & Environmental Consultants, Inc. Boring B-14

Client Project 174-960.0011 - PWSA Four Mile Run Depth 10.0'- 12.0'

Project No. 42276 Sample Shelby Tube
Lab Sample 42276004

Sample Color: BROWN

USCS Group Name: SANDY LEAN CLAY

USCS Group Symbol: cL USDA: LOAM AASHTO: A-7-6 (11)
US Std. Particle Percent
100% Sieve Diameter Finer
Size (mm)
90% 3" 75 100.0%
2-1/2" 63 100.0%
80% 2" 50 100.0%
1-1/2" 37.5 100.0%
70% 1" 25 100.0%
o 3/4" 19 100.0%
L"%’ 60% 1/2" 12.5 100.0%
] 3/8" 9.5 99.2%
g 50% No. 4 475 93.7%
o No. 10 2 84.8%
40% No. 20 0.85 78.8%
No. 40 0.425 73.1%
30% No. 60 0.25 67.9%
\ No. 140 0.106 60.7%
20% N No. 200 0.075 58.1%
NA 0.0323 49.1%
10% NA 0.0207 42.3%
NA 0.0120 38.9%
0% - - - - - NA 0.0086 35.5%
100 10 1 0.1 0.01 0.001 0.0001 NA 0.0061 28.7%
Diameter, mm NA 0.0030 23.5%
NA 0.0013 16.7%
USCS SOIL CLASSIFICATION USDA CLASSIFICATION
Corrected For 100% Passing a 3" Sieve
% Gravel (-3" & +#4) 6.3 Silt=30.9% Clay=27.2% Particle Percent Percent of Corrected
Coarse=0; Fine=6.3 D60, mm NA Size Finer Each Component Percent of
% Sand (-#4 & +#200) 35.6 D30, mm NA (mm) (%) (Material) (%) -2.0 mm
Coarse=8.8; Medium=11.7; Fine=15 D10, mm NA Material
% Fines (-#200) 58.1 Cc NA 100 100 for USDA
% Plus #200 (-3") 41.9 Cu NA Gravel 15.2 0
USCS Description 2 84.8
SANDY LEAN CLAY Sand 31.1 36.6
USCS Group Symbol Atterberg Limits Group Symbol 0.05 53.8
CL CL - LEAN CLAY Silt 33.6 39.6
Auxiliary Information Wt Ret, gm |% Retaine