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1.0 INTRODUCTION AND PURPOSE 
Adelphia Gateway, LLC (Adelphia), an indirect wholly owned subsidiary of New Jersey Resources, 
proposes to construct and operate facilities of the Adelphia Gateway Project (Project). Adelphia 
designed the Project to increase available natural gas pipeline capacity to the Greater Philadelphia 
industrial region with the potential to serve additional markets in the Northeast while continuing to 
provide uninterrupted service to two existing power plants at the northern end of the system, the 
Lower Mount Bethel Power Plant and the Martins Creek Power Plant. The Project would achieve this 
objective by acquiring and enhancing Interstate Energy Company, LLC (IEC) and its existing natural 
gas and oil pipeline system located in eastern Pennsylvania.  

The Project would use existing infrastructure to the greatest extent practicable and would also 
require the construction and operation of some new facilities, including the Tilghman Lateral. The 
Tilghman Lateral is an approximately 4.2 mile, 16-inch outer diameter pipeline lateral in Delaware 
County, Pennsylvania. The Lateral begins at IEC’s existing Marcus Hook Pump Station in Lower 
Chichester Township and terminates at an existing interconnect between the Philadelphia Electric 
Company and Texas Eastern Transmission Company, LP systems in Chester Township.  

Adelphia proposes to install the majority of the Tilghman Lateral belowground using horizontal 
directional drill (HDD) technology to minimize potential impacts to the human and natural 
environments. Adelphia would not use HDD installation methods for any other Project component. 
Adelphia hired a contractor to explore the subsurface conditions along the Tilghman Lateral using 
soil borings and geotechnical laboratory testing, evaluate the subsurface conditions encountered, 
and develop geotechnical recommendations for installation of the HDD sections proposed for the 
Tilghman Lateral. Adelphia incorporated the study’s findings into its Project design. The Geotechnical 
Engineering Report is included in Attachment A of this document.  

Directional bore operations have a potential to release drilling fluids into the surface environment 
through inadvertent returns (IR), which is the condition where  the surrounding subsurface geology 
and escapes to the surface). Because drilling muds consist largely of a bentonite clay-water mixture, 
they are not classified as toxic or hazardous substances. However, if released into waterbodies, 
bentonite has the potential to adversely affect aquatic life. 

 While drilling fluid seepage associated with an IR is most likely to occur near the bore entry and exit 
points where the drill head is shallow, an IR can occur in any location along a directional bore. This 
Inadvertent Release Contingency Plan (IRC Plan) establishes operational procedures and 
responsibilities for the prevention, containment, and cleanup of an IR associated with the proposed 
Project. This IRC Plan satisfies the requirements set forth in 25 Pa. Code Section 78a68a and 
Section 102.5(l), and is in accordance with the Pennsylvania Department of Environmental 
Protection’s (DEP) Guidelines for the Development of Emergency Response Plans. All personnel and 
contractors responsible for the work must adhere to the IRC Plan during the directional drilling 
process. 

The specific objectives of the IRC Plan are to: 

• Define the HDD process and how to identify when the HDD has failed and should be 
abandoned; 

• Identify procedures that will be followed when an HDD drill hole has to be abandoned; 
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• Minimize the potential for a IR associated with directional drilling activities; 
• Protect aquatic resources; 
• Ensure an organized, timely, and “minimum-impact” response in the event of a IR and 

release of drilling bentonite; and 
• Ensure that all appropriate notifications are made immediately. 

Adelphia will ensure that all contractors comply with the methods outlined herein during construction 
of the Project. Adelphia will ensure that all Project contractors are trained on the requirements of this 
Plan during mandatory pre-construction environmental training (see Section 5).  

In addition to adhering to measures in this IRC Plan, Adelphia will implement measures in the 
following plans to prevent and minimize potential Project-related impacts to aquatic resources:  

• Adelphia’s Unanticipated Discovery of Contamination Plan;  
• Adelphia’s Preparedness, Prevention, and Contingency Plan; and   
• Adelphia’s site-specific Emergency Management Plans. 

Adelphia will also implement applicable measures in the Federal Energy Regulatory Commission’s 
(FERC) Upland Erosion Control, Revegetation, and Maintenance Plan and the FERC’s Wetland and 
Waterbody Construction and Mitigation Procedures to minimize impacts to aquatic resources.  

2.0 ENVIRONMENTAL COORDINATOR RESPONSIBILITIES 
An Adelphia Environmental Coordinator (EC) will have the overall responsibility for enforcing the 
implementation of this IRC Plan. Table 2-1 provides the contact information for Adelphia’s ECs. An EC 
will be notified immediately when an IR is detected. The EC will be responsible for ensuring that 
Adelphia’s Project Manager and Safety Representatives are aware of the IR; coordinating personnel 
for response and cleanup; regulatory agency notification; and timely reporting of the incident. The EC 
will ensure that all waste materials are properly containerized, labeled, and removed from the site to 
an approved disposal facility by personnel experienced in the removal, transport and disposal of 
drilling mud.  

Table 2-1: Emergency Coordinator Contact Information 
Role Name Phone Number 

Primary Emergency Coordinator Mr. Pat Scott (812) 620 – 8256  
Alternate Emergency Coordinator Mr. Curtis Rounds (484) 226 – 4339  
Alternate Emergency Coordinator Mr. Ken Scott (607) 377 – 2610  

 
The EC will be familiar with all aspects of the drilling activity, the contents of the IRC Plan, and the 
conditions of approval under which the activity is permitted to take place. The EC will have the 
authority to stop work and commit the resources (personnel and equipment) necessary to implement 
the IRC Plan. Adelphia’s Environmental, Health, and Safety (EHS) Manager will ensure that a copy of 
this IRC Plan is available onsite and accessible to all construction personnel. The EHS Manager will 
ensure that all workers are properly trained and familiar with the necessary procedures for response 
to an IR prior to commencement of drilling operations. 
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3.0 FLUID CONTAINMENT 
The EHS Manager or EC will ensure that the HDD alignment is being monitored for signs of 
inadvertent drilling fluid returns and that adequate spill containment and collection equipment and 
supplies are onsite at all times to contain and collect any release of drilling fluids to the ground 
surface, wetlands, or waterbodies. All areas contaminated by drilling fluid migration and release will 
be cleaned up and restored to the original condition, according to applicable regulatory agency 
requirements. Equipment stored onsite for immediate response may include, but is not limited to: 

• Spill kits and spill containment materials; 
• Silt fencing, sand bags, or straw bales for containment structures (certified weed-free); 
• Stakes to secure bales; 
• Straw logs (wattles or fiber rolls); 
• Hand tools, such as sledge hammers, push brooms, shovels, rakes, etc.; 
• Several 5-gallon buckets and plastic sheeting; 
• Several 55-gallon drums; and 
• Portable spill containment booms, absorbent pads, turbidity curtains, or other portable spill 

containment kits. 

The EHS Manager will ensure that all equipment and vehicles are checked and maintained to 
prevent leaks of hazardous materials, spill kits and spill containment materials are available onsite 
at all times, and that the equipment is in good working order. Materials staging areas will not be 
located in the 100-year floodway of any watercourse or greater than 50 feet from any body of water, 
in accordance with Pa. Code 78.68a.  

4.0 DRILLING FLUID AND ADDITIVES  
Drilling fluids serve several functions to support an HDD installation. The primary functions include: 

• Cooling and lubrication of drilling tools, drill pipe, and the carrier pipe; 
• Rotation of the drill bit (in bedrock installations); 
• Suspension of cuttings within the drilling fluid/slurry mixture; 
• Removal of soil/bedrock cuttings from the bore during each phase of the installation 

process; 
• Provision of a hydrostatic fluid pressure in the bore that offsets natural ground water 

formation pressures; and 
• Stabilization of the bore and prevention of raveling of surrounding soil/bedrock materials. 

Adelphia’s contractors will use HDD drilling fluid additives certified for conformance with National 
Sanitation Foundation (NSF)/American National Standards Institute (ANSI) Standard 60 and deemed 
acceptable by the DEP. Should an additive that is not currently approved by the DEP be required for 
use during HDD operations, Adelphia will submit the Safety Datasheets for DEP review and approval. 
Adelphia will not use additives in drilling activities until approval is received. 
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5.0 ENVIRONMENTAL INSPECTION AND TRAINING 
Prior to the start of construction, Adelphia will ensure that the crew members receive training in the 
following: 

• The provisions of this IRC Plan, equipment maintenance, and site-specific permit and 
monitoring requirements; 

• Inspection procedures for release prevention and containment equipment and materials; 
• Contractor/crew obligation to immediately stop the drilling operation upon first evidence of 

the occurrence of a IR and to immediately report any IR releases; 
• Contractor/crew member responsibilities in the event of a release; 
• Instructions on how to complete an Environmental Incident Report (see Attachment B); 
• Operation of release prevention and control equipment and the location of release control 

materials, as necessary and appropriate; and 
• Protocols for communication with agency representatives who might be on-site during the 

cleanup effort. 

An environmental inspector (EI) experienced in HDD installations and associated environmental 
protection measures will work with contractors to verify that the proper equipment and materials are 
available onsite at all times, and that the necessary procedures are followed on a daily basis. Onsite 
safety and environmental protection meetings will provide ongoing communications and awareness 
regarding prevention, mitigation, and response measures associated with potential inadvertent 
drilling fluid release events. Visual observation along the land and water portions of the HDD 
alignment will be completed on a regular basis throughout the drilling program. The frequency of 
these observations will be greatest during the pilot bore and initial reaming passes where the 
probability of an inadvertent release (IR) of drilling fluid event occurring is the highest. Compliance 
with these requirements will be documented in the field in biweekly construction inspection reports, 
which will be submitted to the FERC. 

6.0 DRILLING PROCEDURES 
The following procedures will be followed each day:  

• Adelphia’s EHS Manager will ensure that a job briefing meeting is held at the start of each 
day of drilling to review the appropriate procedures to be followed in case of an IR; 

• The EHS Manager will ensure that the IRC Plan is available onsite during all construction; and  
• An EC or designated appointee will be onsite at any time that drilling is occurring or is 

planned to occur. 

During the HDD installation process, the HDD Contractor will make every effort to maintain drilling 
fluid circulation and reduce the potential for inadvertent drilling fluid returns. The efforts may 
include, but will not be limited to: 

• daily inspection and repair of equipment components (e.g. drilling equipment, hydraulic 
hoses, and pumps); 

• using special downhole monitoring equipment to monitor fluid pressure; 
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• using best management practices to remove cuttings from the hole and maintaining an open 
flow path from the downhole tooling to the drill rig; 

• maintaining adequate drilling fluid flow rates and penetration rates; 
• using drilling fluid relief wells, if necessary;  
• maintaining drilled annulus during the pilot bore; and 
• pulling back cutters and reamers into previously drilled sections after each new joint of pipe 

is added. 

Silt fences and straw controls will be placed around entry and exit pits. Containment materials 
(straw, silt, fencing, sand bags, IR spill kits, etc.) will be staged onsite at a location where they are 
readily available and easily mobilized for immediate use if needed. If necessary, barriers (straw bales 
or sedimentation fences) between the bore site and the edge of the water source will be constructed 
prior to drilling to stop released bentonite material from reaching the water. A vacuum truck will be 
staged at a location from which it can be mobilized and relocated so that any place along the drill 
path, can be reached by the apparatus within ten minutes of an IR. 

Once the drill rig is in place and drilling begins, the drill operator will stop work whenever the 
pressure in the drill rig drops, or there is a lack of returns in the entrance pit. At this time, the EC will 
be informed of the potential IR. The EC or his/her appointee and the drill rig operator(s) will work to 
coordinate the likely location of the IR. The location of the IR will be recorded and notes made on the 
location and measures taken to address the concern. The following subsections will be followed 
when addressing an IR situation. 

6.1 RESPONSE TO INADVERTENT RETURNS 

The response of the field crew to an IR will be immediate and in accordance with procedures 
identified in this Plan.  

Upland Areas 

If the inadvertent returns are observed in an upland area, the following steps will be taken:  

a) The HDD Contractor will stop drilling immediately; 
b) The HDD Contractor will pull back the bore stem to relieve pressure on the IR; 
c) The HDD Contractor will notify the EI(s) and EC;  
d) The EC or his/her appointee will notify all concerned parties and regulatory agencies; 
e) The HDD Contractor will document the size and impacts of the inadvertent return with 

photographs; 
f) The EC will evaluate the situation and recommend the type and level of response warranted. 

o If the IR is minor, easily contained, and is not threatening sensitive resources 
pumping pressure will be reduced and evaluated; a leak-stopping compound will be 
used to block the IR from continuing. If the use of leak-stopping compound is not fully 
successful, the bore stem will be redirected to a new location along the desired drill 
path where an IR has not occurred. Any drilling fluid and spoil containing bentonite 
on the ground’s surface will be removed by hand, contained and properly disposed of 
in accordance with all applicable regulations. A temporary dike or berm may be 
constructed around the IR to entrap released drilling fluid, if necessary. Once the 
fluid/spoil has been removed from the area, the surface would be raked to 
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reestablish vegetation, and the area will be returned to pre-Project contours, as 
necessary; 

o If the IR occurs and becomes widespread, the EC or his/her appointee will contact 
Adelphia’s emergency response contractor, Lewis Environmental. The response 
contractor could use a readily accessible vacuum truck and bulldozer stored offsite to 
contain and clean up the release. The vacuum truck may be positioned at either end 
of the line of the drill so that the IR can be reached by crews on foot, or may be 
pulled by a bulldozer, so that contaminated soils can be vacuumed up; 

g) The HDD Contractor will follow the direction of the onsite EI for clean-up and mitigation 
requirements; 

h) The HDD Contractor will document the conditions of the cleaned up area with photographs; 
i) Once the inadvertent drilling fluid returns are contained and collected, the HDD Contractor 

may resume drilling operations using modified drilling techniques. These will be used to 
reduce further inadvertent drilling fluid returns while maintaining full-time monitoring of the 
inadvertent drilling fluid returns area to ensure that containment and collection measures 
are sufficient to handle any additional inadvertent returns that may result from resuming 
operations. 

Wetlands, Waterbodies, and Culturally Sensitive Areas 

If the inadvertent returns are observed in an environmentally or culturally sensitive area, the HDD 
Contractor will, in addition to the measures listed above, contain the inadvertent returns with 
measures such as straw bales or sand bags, if practical and possible without additional disturbance. 
All IRs in wetlands, waterbodies, or culturally sensitive areas, regardless of size, are to be reported to 
the appropriate agencies in accordance with the notification section below. 

In addition, the HDD Contractor will contain any IRs that occur within a waterbody using the following 
methods: 

• Monitoring the IR area for up to four hours to determine if the drilling mud congeals. 
Bentonite will usually harden, effectively sealing the IR location; 

• Consulting with applicable regulatory agencies regarding the next appropriate action among 
the following: 

o If drilling mud congeals, take no other action that would potentially suspend 
sediments in the water column;  

o If drilling mud does not congeal, erect an isolation/containment environment 
(underwater boom and curtain); and/or 

o If the release becomes excessively large, call Adelphia’s response contractor (Lewis 
Environmental) to the site to contain and clean up excess drilling mud in the water.  

Containment, cleanup, and restoration activities that would require the installation of construction 
matting, placement of materials in the wetland or waterway, or the entry of construction vehicles and 
equipment are not allowed without prior DEP approval. 
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6.2 REPONSE CLOSEOUT PROCEDURES 

When the release has been contained and cleaned up, the EC will direct response closeout activities 
and will include the following: 

• The recovered drilling fluid will either be recycled or hauled to an approved facility for 
disposal. No recovered drilling fluids will be discharged into streams, storm drains, or any 
other water source; 

• All IR excavation and clean-up sites will be returned to pre-Project contours using clean fill, as 
necessary;  

• All containment measures (fiber rolls, straw bale, etc.) will be removed, unless otherwise 
specified by the EC; and 

• The EC or his/her designated appointee will complete an Environmental Incident Form (see 
Attachment B).  

6.3 RESTART PROCEDURES 

For small releases, drilling may continue if 100 percent containment is achieved through the use of a 
leak-stopping compound or redirection of the bore and the IR location is regularly monitored 
throughout the remaining drilling period. For larger releases, construction activities will not restart 
without prior approval from Adelphia’s Project Manager. 

6.4 BORE ABANDONMENT PROCEDURES 

Bores will only be abandoned when all efforts to control the IR within the existing directional bore 
have failed. If deemed necessary by Adelphia, the HDD Contractor may be required to complete 
grouting up to and including the entire abandoned hole to reduce the risk of ground subsidence, 
inadvertent drilling fluid returns from adjacent HDD alignments, or to comply with applicable 
regulatory requirements or other project conditions. 

The grout mixture used to abandon a borehole will consist of either a cement grout or 
cement/bentonite grout mixture that can be pumped downhole through the drill pipe used to 
drill/ream the hole. The grout mix design (e.g. water/cement/bentonite ratios) will be generally 
based on the geologic formation(s) along the abandoned portion of the hole for each HDD location. 

Additional modifiers, such as those used in structural concrete, may be used to modify the flow 
and/or set time of the grout. To grout the abandoned hole, the HDD Contractor will extract all cutting 
tools (i.e. reamer and cutting heads) from the hole, advance the drill pipe into the hole to the 
required grout depth, and begin pumping the grout mixture while the drill pipe is extracted from the 
hole. The rate at which the drill pipe is extracted during grouting operations will be regulated to 
match the rate of grout placement.  
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6.5 DRILLING PROCEDURES IN AREAS OF KNOWN CONTAMINATION  

The Tilghman and Parkway Laterals are in a highly industrialized area and crosses areas of 
previously documented soil and groundwater contamination. Adelphia conducted soil and 
groundwater testing along the Tilghman Lateral prior to construction in April 2019 to identify areas of 
contamination in order to prevent the potential spread of existing contaminated media and 
associated exposure that could occur due to Project activities. 

Laboratory analysis of the samples indicated that the majority of soil and groundwater samples 
contained elevated concentrations of metals. In addition, several samples had exceedances of 
polycyclic aromatic hydrocarbons (PAHs). According to field observations and laboratory analytical 
results, it is apparent that historic fill material is located along the majority of the Tilghman Lateral 
and is likely a primary source of elevated metals and PAHs in area.  

Based on the above data, the introduction of pathways for contaminant migration due to HDD 
activities is not a concern, because cross-contamination between soils and groundwater already 
exists throughout the area in which the Laterals would be installed.  

Additionally, lab results identified lead to potentially be above the U.S. Environmental Protection 
Agency’s Resource Conservation and Recovery Act (RCRA) hazardous waste concentration level. To 
determine if installation of the Laterals would generate soil with lead levels over the RCRA hazardous 
waste concentrations, a composite sample was analyzed for lead using the required Toxicity 
Characteristic Leaching Procedure. The results indicated that the soil material was not a hazardous 
waste for lead.  

Adelphia will develop a site-specific Health and Safety Plan be developed for the construction 
activities along the Parkway and Tilghman Laterals. The Plan will include procedures and personal 
protective equipment (PPE) that would protect workers from potential exposure to contaminated 
media. PPE will be available onsite in areas of confirmed contamination at all times during 
construction. 

Should an IR occur along the Tilghman Lateral, the same procedures listed in Section 6.0 through 
6.4 will be implemented. In addition, recovered drilling fluids will be tested for contamination prior to 
disposal to determine the appropriate disposal methods/facilities. If the fluids are confirmed to be 
contaminated, they will be disposed of as hazardous waste in accordance with all applicable laws 
and regulations.  
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7.0 NOTIFICATIONS 
Mr. Ken Scott (Adelphia EHS Manager) and affected landowners will be promptly notified of all IRs.  

• Mr. Ken Scott – (607) 377 – 2610  

The EC or his/her appointee will contact Adelphia’s emergency response contractor, Lewis 
Environmental, if an IR becomes widespread and cannot be contained by onsite Adelphia personnel.  

• Lewis Environmental – (800) 258 – 5585  

The EC or his/her appointee will immediately contact the following regulatory agencies in the event 
of an IR in aquatic resources: 

• DEP Southeast Regional Office – (484) 250 – 5900  
• Pennsylvania Fish and Boat Commission – (717) 628 – 0228  
• U.S. Army Corps of Engineers – (215) 656 – 6728  

No agency notifications are required for IRs occurring in and contained in upland areas.  

The EC or his/her appointee will immediately contact the Pennsylvania Historical and Museum 
Commission in the event of an IR that could affect sensitive cultural resources.  

• Pennsylvania Historical and Museum Commission – (717) 787 – 3362  

The EC will ensure that an incident report is prepared for hazardous waste releases and submitted 
as soon as possible, but not later than 15 days after the release to the following entities: 

• FERC – (Contact information to be provided prior to construction); 
• U.S. Fish and Wildlife Service - (Contact information to be provided prior to construction); 
• Delaware County Conservation District – (Contact information to be provided prior to 

construction). 

The report should include, at a minimum: 

• an updated listing of all the information provided in the verbal notification;  
• actions taken to respond to and contain the release;  
• any known or anticipated acute or chronic health risks associated with the release;  
• a summary of all action taken by the owner or operator to prevent a recurrence; and 
• other information as may be required. 

All employees and subcontractors will adhere to the aforementioned protocols when permitting 
regulatory agency personnel arrive onsite. Regulatory agency personnel will be required to comply 
with appropriate safety rules. Only the EC (or his/her appointee) and the Project Manager are to 
coordinate communication with regulatory agency personnel. 
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8.0 PROJECT COMPLETION AND CLEAN-UP 
All materials and construction debris will be removed from the construction zone at the end of each 
workday. Sump pits at bore entry and exits will be filled and returned to natural grade, and all 
protective measures (fiber rolls, straw bale, silt fence, etc.) will be removed unless otherwise 
specified by the EC.  

Water-containing mud, silt, bentonite, or other pollutants from equipment washing or other activities, 
will not be allowed to enter a lake, flowing stream or any other water source. The bentonite used in 
the drilling process will be either disposed of at an approved disposal facility or recycled in an 
approved manner. Other construction materials and wastes will be recycled, or disposed of, as 
appropriate. 
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Mr. Richard C. Healy, P.E. 

Hunt, Guillot and Associates (HGA) 

One Metroplex Drive, Suite 100 

Birmingham, Alabama 35209  

 

   

RE: Geotechnical Engineering Report for Tilghman Lateral HDD  

Adelphia Gateway, LLC 

Delaware County, Pennsylvania 

 JMT Job No. 18-00672-002 

 

Dear Mr. Healy: 

Johnson, Mirmiran & Thompson, Inc. (JMT) is pleased to submit the results of the geotechnical subsurface 

investigation and geotechnical engineering recommendations for the above referenced project. This report 

contains a discussion of our understanding of the project, the results of the subsurface investigation, and 

geotechnical recommendations for the design and construction of the 16” O.D. pipeline to be installed via 

Horizontal Directional Drilling (HDD) between the Marcus Hook Compressor Station and the PECO Tilghman 

Station in Delaware County, Pennsylvania.  

It has been a pleasure to be of service to HGA. If you have any questions or need further information, please 

do not hesitate to contact us at this office. 

 

Very truly yours, 

 

JOHNSON, MIRMIRAN & THOMPSON, INC.      

       

 

 

 

 

 

Michael E. Leffler, P.E. 

Vice President 
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1 

1.0 INTRODUCTION, OBJECTIVE AND SCOPE 

This report was prepared for the Hunt, Guillot and Associates (HGA) in accordance with our agreement. 

Johnson, Mirmiran & Thompson, Inc. (JMT) has completed the Geotechnical Engineering Report for the 

design and construction of the Proposed Adelphia Gateway, LLC 16-inch Tilghman Lateral HDD project 

consisting of a pipeline to be installed via Horizontal Directional Drilling in Delaware County, Pennsylvania.  

1.1 SITE DESCRIPTION AND PROPOSED CONSTRUCTION 

The project site is to be located in Lower Chichester Township, Trainer Borough, and Chester City in 

Delaware County, Pennsylvania. The pipeline is proposed to start at the Marcus Hook Compressor Station 

on the southwest side of the project, run northeast along West and East Ridge Road, turn to the southeast 

for approximately 0.45 miles and then proceed northeast again along State Highway 291/West 2nd Street 

until it terminates at the PECO Tilghman Station adjacent to the railroad on the east side of USR 322. The 

pipeline will be located in an urban area complete with houses, factories, businesses and even a couple 

nearby superfund sites. As is to be expected, numerous underground utilities are present in this area. In 

addition, navigating the permitting concerns of all of the municipalities with jurisdiction over the project may 

present challenges to the project much as we encountered challenges gaining permits to perform exploratory 

boreholes along the length of the project. 

The proposed project consists of the construction of a 16-inch O.D. pipeline that will be approximately 4.4 

miles in length and be located approximately 20-feet below the pavement, railroad, or stream. It is proposed 

to install the vast majority of the pipe via Horizontal Directional Drilling in order to provide a minimum of 

disruption to the existing facilities. Nine entry points are proposed, and they are to primarily be located in the 

existing highway right-of-way. In four locations near the pipe bend points and near the end of the project, 

trenching will be needed. Specifically, trenched locations will be needed between HDD-4 and HDD-5, HDD-

5 and HDD-6, HDD-7 and HDD-8, and HDD-8 and HDD-9. 

1.2 SCOPE OF WORK 

The scope of JMT’s services on this project consists of exploring the subsurface conditions using soil borings 

and geotechnical laboratory testing, evaluating the subsurface conditions encountered, developing 

geotechnical recommendations, and submitting our findings in this report. 

 

1.3 PURPOSE OF REPORT 

The purpose of this report is to provide the results of the general subsurface investigation along the alignment 

of the proposed pipeline and geotechnical engineering recommendations to aid in the design and 

construction of the nine HDD sections of pipeline and the four open trench sections of pipeline. The 

geotechnical engineering recommendations presented in this report are based on JMT’s geotechnical 

engineering analysis of the subsurface conditions indicated by the test borings. 
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2.0 SUBSURFACE INVESTIGATION 

2.1 GEOLOGIC SETTING 

 

The Marcus Hook Project site is located in Delaware County, in southeast Pennsylvania. The proposed 
22,500-foot pipeline begins on Ridge Road, about 200 feet from the Pennsylvania/Delaware state line. The 
ridge for which the road is named is the surface expression of the Fall Line which is the boundary between 
the Piedmont to the west and the Atlantic Coastal Plane to the east. Ridge Road parallels the “Northeast 
Corridor” which is about 1000 feet to the southeast. The Northeast Corridor is the AMTRAK and CSXT 
electrified rail line that connects the metropolitan areas of Washington D.C. and Boston to Maine. Both Ridge 
Road and the rail lines parallel the Delaware River which is the major topographic feature in the area. About 
half of the total length of the pipeline will occupy the right of way of Ridge Road. The pipeline then turns 
southeast, crosses under the rail lines and turns northeast to parallel the rail lines on their southeast side for 
about 7,800 feet to its terminus. 
 
The site is within the transition zone between the Atlantic Coastal Plain Physiographic Province, and the 
Piedmont Physiographic Province. This zone is characterized by the presence of relatively thin coastal plain 
unconsolidated sediments overlying the igneous and metamorphic rocks of the Piedmont. The top of rock 
drops sharply towards the southeast. 
 
Topography is low relief and surface drainage is southeasterly towards Naaman Creek, Marcus Hook Creek, 
and Stoney Creek which all outlet into the Delaware River.  
 
The Coastal Plain sediments on site are mapped as the Quaternary Age Trenton Gravel which is a product 
of Delaware River deposits. It is described in the literature as gray or pale-reddish-brown very gravelly sand 
interstratified with cross bedded sand and clay-silt beds. It also includes areas of Holocene alluvium and 
swamp deposits. The Trenton overlies crystalline rock of lower Paleozoic age which outcrops to the west. 
Two rock formations are mapped within the project limits. The Geologic Map of Pennsylvania 1980 shows 
the portion of the project west of the intersection of Ridge Road and Summit Street to be underlain by 
anorthosite. The later mapping, shown in the Bedrock Geologic Map of the Pennsylvania Portion of the 
Marcus Hook Quadrangle Delaware County, Pennsylvania 2005 describes the rock as the Ardentown 
Granite Suite. The primary difference in minerology between granite and anorthosite is that the granite would 
contain more quartz and would be slightly harder to drill. To the east of Summit Street, which is between 
borings B-3.1and B-3.2, The rock type is mapped as the Wissahickon Formation on the 1980 map and as 
Chester Park Gneiss on the 2005 map. Wissahickon is an older mapping unit which includes both gneiss 
and schist. The later mapping which defines the area as gneiss is confirmed by the cores recovered from 
borings B-5.2 and B-8.2. The hardness and strength of gneiss is generally considered to be equivalent to 
those of granite. The transition from residual soil to gneissic rock is frequently gradational. The borings show 
the presence of silty sand material having high STP blow counts which are shown on the logs as 50/<6”. This 
material is described as decomposed rock and usually becomes denser with depth and will contain gravel 
size rock fragments. 
 

2.2 SOIL BORINGS AND LABORATORY TESTING  

The subsurface investigation consisting of a total of 20 test borings was performed by our sub-consultant 

American Geotech Incorporated (AGI) in two series, the first one on July 31 through August 21, 2018; and 

the second one on September 19 through October  2, 2018. The borings were located along the alignment 

of the proposed HDD-pipe installations. Four of the borings had to be moved from their original prescribed 

locations in order to avoid either utilities or private property that was not accessible. These borings are B-

2.1, B-2.2, B-5.2, and B-9.1. Their new locations are presented on the sheets in the back of Appendix  A. 
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The borings were either drilled through or nearby a roadway surface. The pavement that was cored (see the 

photo below) was asphalt, except in the cases of borings B-3.3 and B-6.1 where there is 10” of concrete and 

3” to 3.5” of asphalt in the pavement buildup. The borings were drilled using a SIMCO HS 2800 truck-mounted 

rig. 

Borings B-8.3, and B-9.1 were not drilled until the electric and natural gas utility subsidiary of Exelon 

Corporation named PECO first cleared their pipelines by utilizing the vacuum excavation method to locate 

them. Vacuum Excavation, as pioneered by the SoftDig® Company, consists of advancing a lance into the 

soil. The soil is loosened by a compressed air jet and simultaneously sucked up the lance by a vacuum. The 

lance can be advanced with very little down force, and no cutting tools are employed. Underground utilities, 

including cables, conduits, and pipes are all hard enough to stop the advancement of the lance without 

damage. 

Representative soil samples were obtained in the soil borings by means of the split-barrel sampling 

procedure (see the photo below) in general accordance with ASTM D 1586. In the split-barrel sampling 

procedure, a 2-inch O.D. split-barrel sampler is driven into the soil a distance of 24 inches by means of 140-

pound hammer falling 30 inches. The number of hammer blows required to drive the sampler through a 12-

inch interval is termed the Standard Penetration Test (SPT) N value. It is calculated by adding the blow 

counts for the second and third 6-inch intervals of each sample which can be found on the Boring Logs. The 

SPT was performed on the SIMCO HS 2800 rig using a rope and cathead. A representative portion of each 

SPT sample was placed in a glass jar to preserve its in-situ moisture content, and appropriately marked. 

Samples were taken at depths of 3-5 feet, and every 5 feet thereafter.  

When bedrock was encountered, in some cases the boring was terminated, and in other cases it was 

sampled through coring (see the photo below). Specifically, rock was cored in borings B-1.1, B-1.3, B-2.1, 

B-5.2, and B-8.2. The rock was sampled in general accordance with ASTM D2113-08 using an NQ rock core 

barrel. The percentage of sample recovery was recorded on the boring log along with the visual description. 

The Rock Quality Designation (RQD) was determined in accordance with ASTM D6032-02, and it was also 

recorded on the boring log. Borings B-1.2, B-3.1, B-3.2, B-4.1, B-6.1, B-7.1, and B-8.1 were terminated upon 

encountering apparent bedrock surface; and borings B-2.2, B-3.3, B-4.2, B-5.1, B-6.2, B-6.3, B-8.3, and B-

9.1 were terminated before encountering bedrock surface. It should be noted that where the borings were 

terminated prior to contacting bedrock surface, it was because these borings were drilled at the beginning or 

end of an HDD section where the pipeline is shallower in depth. 

All the samples were transported to AGI’s headquarters for further visual examination by an experienced 

Geotechnical Engineer. Representative soil samples were selected for laboratory testing. The laboratory 

tests conducted on these samples included tests to classify the soil strata and to determine the engineering 

parameters that are required to perform analyses. The tests included: 

• Natural moisture content in accordance with ASTM D2216 

• Particle size analysis in accordance with ASTM D422 

• Atterberg Limits tests in accordance with ASTM D4318 

• Unconfined Compression test in accordance with ASTM D2166 
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The Unified Soil Classification System (USCS) was used to analyze the samples. A USCS chart and Logs 

of the test borings are included in Appendix B, and the laboratory test data is included in Appendix C. 

In addition to the split spoon samples, six shelby tube samples were taken in the following borings adjacent 

to the Sunoco facility in Lower Chichester Township: B-1.1, B-1.2, B-2.1, B-2.2, B-3.1, and B-3.2. These 

samples were not taken for the usual intended purpose of performing soil strength tests on undisturbed 

samples, but rather for acquiring larger samples on which to perform resistivity, corrosive, heavy metal, 

volatile organic compounds, and semi-volatile organic compounds testing if so desired.  

 

  

Asphalt pavement being cored in boring B-2.1 prior to drilling. 
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Drive Rod being lowered down through the hollow stem augers in order to  

obtain a standard penetration test sample in boring B-5.2. 

 

 

Opening the core barrel to see the rock core sample in boring B-2.1. 
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3.0 SUBSURFACE CONDITIONS  

3.1 SUBSOIL CONDITIONS/STRATIGRAPHY 

The subsurface conditions at the site were evaluated by using the data from the 20 soil test borings completed 

for the proposed pipeline. The boring location plan view indicating the approximate location of the test borings 

and logs of the test borings are included in Appendices A and B, respectively. The stratification lines shown 

on the test boring logs represent approximate transitions between material types. In-situ strata changes could 

occur gradually or at slightly different levels. Also, the boring logs depict conditions at each particular boring 

location at the time of drilling indicated. Some conditions, particularly groundwater conditions, could vary 

from the conditions encountered in each particular boring on the day of drilling. Furthermore, this report does 

not reflect any variations which may occur between the borings. The nature and extent of the variations 

between borings may not become evident until the time of construction. 

The surface materials consisted of grass at the tops of borings B-1.2, B-1.3, B-4.1, B-4.3, B-5.1, B-6.3, and 

B-7.1; and gravel at the tops of borings B-1.1, B-6.2, B-8.1, B-8.2, B-8.3, and B-9.1. Borings B-2.1, B-2.2, 

and B-3.1 each went through 8” of asphalt, and boring B-3.2 went through 6.5” of asphalt. Boring B-5.2 went 

through cracked asphalt in the parking lot. Borings B-3.3 and B-6.1 were drilled through a combination 

concrete/asphalt pavement buildup as described above in Section 2.2. 

Both cohesive and granular strata were encountered in the borings. The strata tended to increase in density 

or hardness with increase in depth based on the blow counts.  

The borings encountered the following set of strata/subsurface conditions: 

Stratum A: Cohesive Soils: Three substrata consisting primarily of Lean Clay (CL) were differentiated 

based on their degree of hardness: one being soft to medium stiff; the second one being stiff to very stiff; 

and the third being very stiff (this stratum was only encountered in boring B-8.2). Two samples were classified 

as Fat Clay (CH) in boring B-4.2. In borings B-1.1, B-5.1 and B-5.2, there were a few samples that were 

classified as either Silty Sand (SM) or Elastic Silt (MH) that we included in the cohesive strata based on their 

relatively high degrees of plasticity as determined by the plasticity index tests. In the case of boring B-1.1, 

sample S-3, the soil at this depth had a Liquid Limit of 69.7, and a Plasticity Index of 25.2. Similarly, for boring 

B-5.1, sample S-2, the Liquid Limit was 58.0 and the Plasticity Index was 26.4; and for boring B-5.2, sample 

S-2, the Liquid Limit was 58.7 and the Plasticity Index was 23.7. 

Six unconfined compression tests were run to more accurately gauge the soil strength. They were run on 

essentially intact SPT samples from borings B-4.1, B-4.2, B-6.1, b-6.3, B-8.2, and B-9.1. The strengths 

determined by the testing are as follows: 

1. 5 samples were tested from the stiff to very stiff Lean Clay substratum. The average unconfined 

compressive strength from these samples was 23.5 psi at an average strain of 6.9%.  

2. Only one sample, sample S-2 from boring B-8.2, was tested from the very stiff Lean Clay substratum. 

It had an unconfined compressive strength of 39.2 psi at a strain of 14.3%. 

Stratum B: Granular Soils: Three substrata consisted of Clayey Sand or Clayey Sand with gravel (SC) and 

Silty Sand (SM). These three substrata were differentiated based on their degree of compactness: one being 

loose; the second one being medium dense to dense; and the third one being very dense. There was also a 
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very loose Silt (ML) substratum which was only encountered in two borings: borings B-2.2 and B-7.1. In 

addition, there was a loose to medium dense Silt or Sandy Silt, (ML) and Silty Sand (SM) substratum that 

was encountered in numerous borings.  

The very dense Clayey Sand, Clayey Sand with Gravel, and Silty Sand with gravel (SC or SM) substratum 

was encountered immediately above bedrock in the borings in which bedrock either was encountered or was 

believed to be encountered, and it may be residual soil that weathered out of bedrock over time.  

Three unconfined compression tests were run on samples that had enough cohesive material to be able to 

be tested. These were again essentially intact SPT samples, and they came from borings B-6.2, B-7.1, and 

B-8.1. The strengths are as follows: 

1. Only one sample, sample S-2 from boring B-7.1, was tested from the very loose Silt substratum. It 

had an unconfined compressive strength of 7.75 psi at a strain of 13.9%. 

2. 2 samples were tested from the loose to medium dense Silt or Sandy Silt, and Silty Sand substratum. 

The average unconfined compressive strength from these samples was 28.4 psi at an average strain 

of 8.55%.  

Stratum C: Cobbles: Zones of cobbles were encountered in borings B-1.3, B-6.2, and B-8.2, and may be 

expected to pop up in other places along the pipeline alignment. 

Stratum D: Weathered Rock: Weathered rock was encountered in boring B-5.2 in the top two feet above 

bedrock. 

Stratum E: Bedrock: Boring refusal was encountered in 12 of the 20 borings. As noted above in Section 

2.2, rock was cored in borings B-1.1, B-1.3, B-2.1, B-5.2, and B-8.2 after augur refusal was encountered. In 

borings B-1.2, B-3.1, B-3.2, B-4.1, B-6.1, B-7.1, and B-8.1, augur refusal was encountered on what is 

believed to be bedrock surface, and the borings were terminated at that point.  

In borings B-1.1, B-1.3, B-2.1, B-5.2, and B-8.2 in which bedrock was cored, a consistent pattern emerged 

in which igneous rock consisting of Granitic Pegmatite (Xpg) was encountered near the beginning of the 

pipeline in borings B-1.1, B-1.3, and B-2.1; and metamorphic Amphibolite from Hornblende Gneiss (hg) was 

encountered in borings B-5.2 and B-8.2 to the northeast. Bedrock surface appears to be fairly consistent in 

depth at approximately 30 feet deep with bedrock surface sloping gently in elevation from southwest to 

northeast. The rock core samples had an average recovery percentage of 93.6, and an average RQD of 

66.5% in the Granitic Pegmatite and 53.5% in the Amphibolite from Hornblende Gneiss. 

3.2 GROUNDWATER CONDITIONS 

Groundwater was measured during drilling. Groundwater was encountered in all the borings except B-1.3, 

B-2.2, and B-5.2. Typically, groundwater was encountered at approximately 10 feet deep. Only under the 

alignment for HDD-3 was it found to be significantly different where it was observed to be at 23 feet deep in 

boring B-3.1, and 28 feet deep in boring B-3.2. 

It is anticipated that the HDD installed pipelines will be below groundwater level for the majority of their 

lengths. In addition, some of the portions of the pipeline that are to be installed in trenches may encounter 
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groundwater during construction as well depending on how deep these portions of pipeline are to be installed 

and potentially the time of year as well. 

The recorded water levels, or absence of water, reflect the conditions at the time of this investigation only.  

Fluctuations in the location of hydrostatic groundwater level and perched water levels can occur as a result 

of seasonal variations in evaporation, precipitation, surface water run-off, leaking utilities and other factors.  

3.3 LABORATORY TEST PROGRAM  

3.3.1 Moisture and Classification Testing 

All the samples were visually classified in the laboratory by a Geotechnical Engineer to corroborate and/or 

modify the field classifications. The classifications were based on texture and plasticity in general accordance 

with the Unified Soil Classification System (USCS) ASTM D-2488. The USCS group symbol for each soil 

type is indicated for each stratum in the ASTM Classification column on the boring logs. Selected samples 

were tested for their natural water content, grain size distribution including percentage fines, and Atterberg 

Limits. All tests were conducted in accordance with ASTM procedures. Results of the laboratory tests are 

included in Appendix C.  

In all, 42 jar samples which were considered representative of the different soil strata encountered along the 

proposed pipeline alignment were selected for testing, and all of them were tested for moisture content. 40 

of them were tested for grain size distribution including the hydrometer analysis, and 20 of them were tested 

for plasticity. Based on these results, and by visually classifying the samples above or below the tested 

samples as to whether they were similar or not to the tested ones, the soil profiles presented in Appendix F 

were developed. 

  

4.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

4.1 ABOVE GROUND OBSTRUCTIONS 

It is recommended that the Contractor have the proper equipment on hand to install the pipe in conditions 

where there are overhead wires running along the side of the road and crossing the road in numerous 

locations, and where there are buildings and fences that are very close to the side of the road in some 

locations. This equipment includes both the equipment to be used for the trenched sections of the pipe and 

the equipment to be used for the HDD sections of the pipe. The Contractor should carefully reconnaissance 

the pipeline route to make sure their equipment is suitable given all of these above ground obstructions that 

may affect the available headroom and space to operate. In some cases, it may be necessary to move the 

HDD entry or exit points to avoid overhead obstructions. 

4.2 BELOW GROUND OBSTRUCTIONS 

Numerous underground utilities will need to be cleared prior to installing the pipe in this urban area. Especially 

in the area around the Sunoco facility adjacent to HDD-2 where arrangements will need to be made in order 

to construct this portion of the pipe. We had a difficult time gaining their approval to drill exploratory borings 

B-2.1 and B-2.2, and ultimately had to move these borings from their originally prescribed locations. See 

Appendix I for some helpful information on how to go about gaining Sunoco’s approval for the installation of 
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this pipeline. In particular, the problem area starts just to the southwest of Blueball Avenue and proceeds 

along West Ridge Road up to Hewes Avenue. In this location there are either 8 or 9 Sunoco pipelines 

crossing West Ridge Road (see the Google Map image in Appendix I). One solution to install the pipeline in 

this zone would be to utilize the vacuum excavation method (see Section 2.2 above) to locate their pipelines. 

Other underground obstructions that may be encountered are either buried historic concrete pads or footings, 

or cobble zones. A concrete pad was encountered in boring B-3.3 at about 3 feet deep, and it is possible for 

similar occurrences to crop up anywhere on the project site relatively close to the surface. Cobble zones 

were encountered in borings B-1.3, B-6.2, and B-8.2. Again, similar such occurrences could crop up 

anywhere on the project site. Both buried concrete pads as well as cobble zones could prove to be an 

obstacle for the construction of the trenched sections of the pipe as well as the HDD sections, and the right 

equipment to deal with such obstacles should be on hand at all times. 

4.3 HDD SECTION OF PIPE 

Granular soils with large sand contents will be encountered throughout much of the pipeline alignment. Such 

conditions can lead to difficulty in terms of the equipment getting frozen or stuck in the sand, and in terms of 

a void forming from running sand that can lead to settlement on the ground surface. Therefore, the Contractor 

who is selected should have experience operating in sandy and below groundwater conditions; and they 

should have the right equipment, tooling, and materials to handle/prevent any such difficulties from arising. 

The subsurface strata are varied along the pipeline alignment including cohesive strata of varying degrees 

of  hardness from soft to very stiff, and granular strata of varying degrees of compactness from very loose to 

very dense. (See Section 3.1 above for average unconfined compressive strength values for two of the 

cohesive strata and two of the granular strata.) At locations where softer materials are encountered 

immediately above harder materials, caution should be used so that the HDD pipes do not deflect off of the 

harder materials and cause mis-alignment of the HDD and possibly breaks at the joints in the HDD pipes. 

The pipeline may also hit potential underground concrete pads and cobble zones, and it will penetrate 

bedrock in places. In addition, the pipeline will be installed both above and below the groundwater table. 

Thus, the pipe will be installed in a varying set of subsurface conditions, and the Contractor must be prepared 

with the proper equipment to deal with all of them. In terms of the distribution of cohesive and granular strata, 

pipelines HDD-1 and HDD-6 should encounter both types of soil. Pipelines HDD-2, HDD-3, HDD-4, HDD-7, 

and HDD-8 should encounter primarily granular strata; and pipelines HDD-5 and HDD-9 should encounter 

primarily cohesive strata.   

4.4 HORIZONTAL DIRECTIONAL DRILLING THROUGH BEDROCK 

Based on the borings, it is anticipated that the HDD installed pipelines should not penetrate bedrock surface 

throughout most of the proposed alignment. However, even where the pipe will not be installed in bedrock, 

a good bit of it will be installed in the very dense stratum immediately above bedrock. Also, it may be the 

case that the pipe winds up penetrating bedrock in places in-between the boring coverage in which bedrock 

surface rises above the top of rock line developed from the test boring data (e.g. in the long stretch between 

borings B-3.1 and B-3.2). Furthermore, It should also be noted that in the borings where bedrock surface 

was not encountered (borings B-2.2, B-3.3, B-4.2, B-5.1, B-6.2, B-6.3, B-8.3, and B-9.1,) estimations were 

made as to the elevation of the top of rock in these locations based on the top of rock surface established by 

interpolating between the nearby borings. On this basis, the top of rock line shown in the soil profiles in 
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Appendix F was developed. But it is only an estimation, and bedrock may in fact be encountered either higher 

or lower. In the cases of the profiles for HDD-4 and HDD-5, it is unclear based on the nearby borings where 

the top of rock line is. However, we project that top of rock rises in elevation towards the end of HDD-4 and 

the beginning of HDD-5 so as to mimic the borings in which bedrock was encountered. In the cases of the 

borings in which bedrock was encountered, the very dense stratum of SC or SM was encountered 

immediately above bedrock and it averaged approximately 6’ in thickness. So too, in the cases of boring B-

4.2 at the end of HDD-4, and boring B-5.1 at the beginning of HDD-5, this stratum was also encountered in 

the bottom portions of the borings. Therefore, it is likely that bedrock lies not far below the bottoms of these 

borings. However, this is only a projection, and therefore we did not show the top of rock line in the second 

half of the soil profile for HDD-4 and in the first half of the soil profile for HDD-5.  

Where Bedrock will be breached, it is expected to be hard in nature and hard to drill. Therefore, the right drill 

rig/tooling will be needed to drill through this rock. 

Locations in which the HDD installed pipe appears to either be in bedrock or very close to bedrock surface 

include the following: 

1. HDD-1:  along the base run from the toe of the descent to approximate station 7+00; along the  
  base run from approx. station 15+00 to the toe of the rise; up the bottom half of the rise 

2. HDD-2:  down the bottom half of the descent; along the base run from the toe of the descent to  
              approximate station 21+00 

3. HDD-4:  at the toe of the descent; along the base run from approx. station 57+50 to the toe of the  
   rise; up the bottom half of the rise 

4. HDD-5:  down the lower portion of the descent; along the entire base run of the pipe 
5. HDD-6:  at the toe of the descent 
6. HDD-8:  along the base run of the pipe which appears to be between 2 to 4.5 feet above                          

              bedrock surface up to approx. station 14+00 

4.5 TRENCHED SECTION OF PIPE 

Support of excavation consisting of shoring or other actable methods deemed appropriate by the Contractor 

will be needed for part of the trenched sections where space is limited by the surrounding site features above 

ground. In some places, it may be feasible to excavate without shoring. However, in the cases of the trench 

between HDD-7 and HDD-8, and the trench between HDD-8 and HDD-9, the excavation will be in granular 

soil below the groundwater table and the backslope angle will not be able to be very steep Therefore, the 

excavation limits could become large depending on the depth of the pipe along these two trenched sections, 

and shoring may be needed in these cases as well. 

As previously noted, the depth to groundwater should be expected to fluctuate and be higher at the time of 

construction than it was at the time of drilling. Also, due to the interlayered cohesive and granular soils, a 

perched or trapped groundwater table may be encountered. Therefore, depending on the season, and 

depending on the depth of the pipe, water may be encountered in the excavation. The highest water levels 

were recorded in the following borings: B-1.2 at 9’ deep, B-2.1 at 7’ deep, B-6.2 at 10’ deep, B-8.2 at 8’ deep, 

B-8.3 at 8’ deep, and B-9.1 at 8’ deep. The excavation will need to be dewatered if water is encountered in 

the base of the excavation. 

The trenched section of the pipeline between HDD-5 and HDD-6 is expected to be in soft cohesive soil, and 

the base of the excavation of the trenched section between HDD-7 and HDD-8 may be in very loose silt soil. 
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Once these trenches are excavated, should the soil in fact be soft, very loose, or wet in nature, then it is 

recommended that the trench be excavated to a minimum depth of 12 to 24 inches beneath the pipe invert, 

and that it be backfilled and properly compacted with granular material. The granular material should meet 

PennDOT  requirements for pipe bedding which normally consists of either natural sand, gravel, or sand and 

gravel from a borrow pit, or similar material from an aggregate producer or supplier. In fact, the base of the 

excavation of every trenched section of pipe should be inspected for soft, very loose, or wet soils, and any 

such occurrence should receive the same treatment of overexcavation and replacement with compacted 

granular material.  

4.6 SEISMIC CLASSIFICATION 

Section 1613.5.2 in the 2015 IBC references Chapter 20 of ASCE 7, which presents Soil Site Class 

Definitions in Table 20.3-1 based on various criteria, which include Average Standard Penetration resistance 

(Nbar), Average Shear Wave Velocity, (Vbar), and Average Undrained Shear Strength (Subar). The table 

provides correlations for Soil Site Classes “C”, “D”, and “E” with various ranges of Standard Penetration Tests 

(Nbar), Shear Wave Velocity (Vbar), and Undrained Shear Strength  (Subar) to be calculated for the top 100 feet 

of the subsurface materials at a site in accordance with the procedures described in Chapter 20. In addition, 

the table presents criteria related to various soil properties for Site Classes “E” and “F”. Site Classes “A” and 

“B” are for bedrock, and they are correlated with ranges of Shear Wave Velocity (Vbar).  

Table 20.3-1 and the procedures outlined in Chapter 20 of ASCE 7 have been used to evaluate the Soil Site 

Class for this project site. Based on the test boring results, the average N value, Nbar, for the proposed site is 

greater than 50 bpf. This average N value includes extrapolated data down to a depth of 100 feet. Based on 

this Nbar value, the project site should be classified as Class “C”. It should be noted that in the case of this 

project site, even though the surface soils on average are approximately 37 feet deep, and are underlain by 

hard, metamorphic and igneous rock, Site Classifications “A” and “B” for rock are not permitted per paragraph 

20.1 in which it is stated that if 10 ft or more of soil underlie the bottom of the foundation, then Site Classes 

A and B shall not be assigned. In this case, there is greater than 10 feet of soil underlying the HDD pipelines 

throughout much of the total alignment length. 
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5.0 CLOSING 

This report has been prepared to aid in the evaluation of this site and to assist the Design Team with the 

proposed Adelphia Gateway, 16” Tilghman Lateral HDD project located in Delaware County, Pennsylvania. 

The report scope is limited to recommendations pertaining to the specific project and the location described. 

The project description represents our current understanding of the significant aspects of the proposed 

pipeline installation that require geotechnical consideration.  

The analysis and recommendations contained in this report are based upon the data obtained from the test 

borings performed at the locations indicated on the boring location plan. The nature and extent of the 

variations between borings may not become evident until the course of construction. If subsurface conditions 

different from those described are noted during construction, then recommendations in this report must be 

re-evaluated.   

Plans and specifications should be established to account for possible additional costs that may be required 

for construction of foundations and/or excavations as recommended in this report. Additional costs may be 

incurred for various reasons, including extra foundation depth, dewatering, etc. 

 



Attachment B 

Environmental Incident 
Report Template 



POST-INCIDENT REPORT FORM 

Adelphia Gateway Project 
Post-incident Report 

Location Details 
 

Incident Date:   Incident Time:   
    
Facility Name and Address:   

  
  
Person Responsible for Reporting:  Phone Number:  

 
Incident Details 

 
Type of Incident (i.e., Fire, Explosion, Release):  

 

 

Machinery, Tools, Chemical and/or Materials Involved:  
 

Quantity of Materials Involved:  
 

Timeline of Events:  
  
  
  
  
  
  
  

 
Additional Details  

 
Description of Actual/Potential Hazards 
to Human Health or Environment: 

 

  
  
  

 

 
Description of Immediate Actions Taken:  
 
 
 
 

 

 
  

Main Activity at Time of Incident:  

Extent of Injuries (if any):  
  

Assessment of the Scope and Magnitude of the Problem:  
 
 
 
 



POST-INCIDENT REPORT FORM 
 

Adelphia Gateway Project 
Post-incident Report Form 

 

Agency Notification 
 

Agency(s) Notified (e.g., Police, Fire, etc.)  
  
  
  
  

 

 
Provide implementation schedule for further response activities, if necessary: 

 
 
 
 
 
 
 

 

 

 

 

 

 

  

Post-incident implementation schedule 



POST-INCIDENT REPORT FORM 
 

Adelphia Gateway Project 
Post-incident Report Form 

 

 
Root cause of incident:  
 
 
 
 
 
 

 
Preventive action(s) to be taken to prevent recurrence:  
 
 
 
 
 
 

 

Photo Documentation 
 

Location: 
Direction of photo: 
Description: 
Date: 
 

 

Location: 
Direction of photo: 
Description: 
Date: 
 

 
  

Internal Reporting Purposes Only 



POST-INCIDENT REPORT FORM 
 

Adelphia Gateway Project 
Post-incident Report Form 

 

Photo Documentation Cont’d 

Location: 
Direction of photo: 
Description: 
Date: 
 

 

Location: 
Direction of photo: 
Description: 
Date: 
 

 

Location: 
Direction of photo: 
Description: 
Date: 
 

 

Location: 
Direction of photo: 
Description: 
Date: 
 

 
  



POST-INCIDENT REPORT FORM 
 

Adelphia Gateway Project 
Post-incident Report Form 

 

 
Photo Documentation Cont’d 

Location: 
Direction of photo: 
Description: 
Date: 
 

 

Location: 
Direction of photo: 
Description: 
Date: 
 

 

Location: 
Direction of photo: 
Description: 
Date: 
 

 

Location: 
Direction of photo: 
Description: 
Date: 
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