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need input from the construction contractor; thefore, National Fuel will submit final plans for dilling 
mud disposal as part of the project Implementation Plan. 

As stated above, the drill-end workspace has been designed to accommodate the necessary 
materials and equipment to complete the HDD, containment barriers, and erosion and sediment 
controls. For the HDDs which cross environmentally sensitive areas, no aboveground 
mechanized disturbances are proposed between the HDD entry and exit locations during 
construction except as necessary to respond to an inadvertent return. Anticipated disturbances 
will be limited to foot traffic and hand clearing of vegetation to allow for placement and use of any 
required sensor/transmitter/guidance system equipment. Hand clearing will be limited to a 
five-foot-wide line of sight footpath. For HDDs which do not cross environmentally sensitive 
features, workspaces between HDD entry and exit may be used for all pipeline construction 
activities. Landowner ROW acquisition and consultation is ongoing for the properties crossed by 
the HDD. National Fuel will continue to work with these landowners during the HDD construction 
to monitor the drilling, as necessary. 

National Fuel has completed site-specific geotechnical investigations and hydrofracture analyses 
to identify inadvertent return risks at each HDD installation. Pre-construction field surveys 
conducted by National Fuel identifed risks and potential mitigation opportunities in Table 1.1-1 
below. To address these issues, National Fuel has completed hydrofracture/hydraulic fracture 
evaluations for all HDDs to define allowable drilling fluid pressures based on the strength of the 
overlaying geotechnical materials and required drilling fluid pressures necessary to facilitate HDD 
operations (see notes pages for each specific drill). Contractor will also be required to monitor 
downhole drilling fluid pressures during all pilot bore operations. In addition, Contractor will be 
required to visually monitor drilling fluid returns during the entire drilling operation. If preferential 
drilling fluid flow pathways are encountered during the course of drilling, the Contractor will 
implement a loss circulation recovery plan. This plan can include pumping of loss-circulation 
materials, swabbing the bore, and/or grouting of the flow pathway. 

Table 1.1-1: Inadvertent Return Risk Factors and Mitigations 

Inadvertent Return Risk Factor Mitigation 

High elevation differences between entry and crossing 
features (>100ft)  

Increase depth of cover underneath crossing feature 

Karst features Locate the drill outside of areas of known karst features. 
Develop grouting plans and loss of circulation plans prior to 
construction of drill 

Changing lithology Develop grouting plans and loss of circulation plans prior to 
construction of drill  

Low rock quality designation (RQD) zones (<40%) Develop grouting plans and loss of circulation plans prior to 
construction of drill 

High required downhole drilling fluid pressures Implement drill and intersect construction techniques 

Soils containing high percentage of gravels and cobbles  Implement casing at entry and/or exit locations 

 

Tables 1.1-2, 1.1-3, and 1.1-4 below identify locations of each HDD, wetlands and waterbodies 
crossed, as applicable. 
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Table 1.1-2: Proposed HDD Locations 

HDD ID 

Pipeline 
Diameter 
(inches) 

Approx. Entry 
Milepost 

Approx. 
Exit Milepost 

Total Length 
(feet) 

Subsurface 
Material 

Alleghany River 20 14.30 14.49 950 Refer to section 
geotechnical 
investigation 

reports in 
Resource Report 2, 
Attachment 2.E-1.  

Potato Creek  20 6.35 6.55 1,060 

Alleghany Portage 
Creek 20 13.50 13.66 1,070 

 

Table 1.1-3: HDD Wetland Crossings 

Wetland 
ID 

Wetland 
Type HDD ID 

Delineated 
Acres 

Entry 
(Station) 

Exit 
(Station) 

Entry/Exit 
Elevation 
Difference 

(feet) 

Depth 
of 

Cover1 
(feet) 

Horizontal 
Setback 
Distance 

(Entry/Exit, 
feet)2 

Wetland 
039 

Palustrine 
Emergent 

Potato 
Creek 

0.10 10+20 10+55 1,520/1,497 5 1021/5 

Wetland 
037c 

Palustrine 
Scrub-
Shrub 

Potato 
Creek 0.16 8+60 9+00 1,520/1,497 28 865/160 

Wetland 
037b 

Palustrine 
Emergent 

Potato 
Creek 

0.01 7+00 7+10 1,520/1,497 37 700/350 

Wetland 
042 

Palustrine 
Emergent 

Potato 
Creek 

0.01 4+80 5+00 1,520/1,497 35 480/560 

Wetland 
076 

Palustrine 
Emergent 

Alleghany 
Portage 
Creek 

0.03 9+00 9+10 1,485/1,485 29 900/170 

Wetland 
077 

Palustrine 
Emergent 

Alleghany 
Portage 
Creek 

0.06 8+50 8+70 1,485/1,485 35 850/220 

Wetland 
078 

Palustrine 
Emergent 

Alleghany 
Portage 
Creek 

0.01 5+50 5+70 1,485/1,485 64 550/520 

Wetland 
080 

Palustrine 
Emergent 

Alleghany 
Portage 
Creek 

0.06 5+00 6+00 1,485/1,485 64 500/570 

1 Vertical separation between the wetland and the drill alignment. 
2 Distance from the closest edge of the sensitive resource being crossed to the HDD entry and exit locations. 
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Table 1.1-4: HDD Waterbody Crossings 

Waterbody ID (Name) HDD ID 
Entry 

(Station) 
Exit 

(Station) 

Entry/Exit    
Elevation 

Difference (feet) 

Depth of 
Cover1 

(feet) 

Horizontal 
Setback 
Distance 

(Entry/Exit, 
feet)2 

Allegheny River 
Alleghany 

Creek 5+80 7+50 1,480/1,478 36 580/310 

Potato Creek Potato 
Creek 

5+10 7+00 1,520/1,497 37 510/360 

Alleghany Portage 
Creek 

Alleghany 
Portage 
Creek 

4+80 5+80 1,485/1,485 64 480/490 

Pond 07 
Alleghany 
Portage 
Creek 

4+40 4+60 1,485/1,485 64 440/610 

Stream 067 
Alleghany 
Portage 
Creek 

3+00 4+40 1,485/1,485 50 300/630 

1 Vertical separation between the waterbody and the drill alignment. 
2 Distance from the closest edge of the sensitive resource being crossed to the HDD entry and exit locations. 

 

1.2 HDD Inadvertent Return and Surface Spill Contingency Plan 

1.2.1 Purpose and Objectives 

The purpose of an inadvertent return plan is to identify operational procedures and responsibilities 
for the prevention, containment, and clean-up of drilling fluids that have ponded on the ground 
surface or within a waterbody during HDD operations. This plan defines methodologies to control 
and minimize the impacts to sensitive resources from inadvertent returns of drilling fluids 
associated with the proposed HDDs. The objectives of this plan are to: 

> Minimize the potential for an inadvertent return event; 

> Enable the timely detection of an inadvertent return event; 

> Provide for environmental protection of wetlands, waterbodies and other sensitive 
resources, in the event an inadvertent return occurs, 

> Establish response procedures to address containment and clean-up of an inadvertent 
return event; and 

> Establish notification protocols with the applicable parties and regulatory agencies, in the 
event an inadvertent return occurs. 

The following discusses the role of drilling fluids during HDD installation, summarizes the 
inadvertent return risk for the proposed Project HDDs and presents an inadvertent return 
contingency plan. 

1.2.2 Drilling Fluid Composition and Processing 

Raw drilling fluids consist of a mixture of water, bentonite, and polymers (additives). The raw 
mixture has a unit weight slightly higher than that of fresh water. A typical bentonite-based drilling 
fluid contains up to five percent bentonite and has a mud weight between 8.6 to 8.8 pounds per 
gallon (PPG) in comparison to fresh water with a mud weight of 8.34 PPG. Bentonite is a naturally 
occurring, non-toxic, inert substance that meets American National Standards Institute/National 
Science Foundation International (ANSI/NSF) Standard 60 Drinking Water Additive Standards 
and is frequently used for drilling potable water wells. Material safety data sheets for the bentonite 
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and additives will be submitted by the Contractor for acceptance by National Fuel and FERC prior 
to the start of construction. The safety data sheets will be maintained onsite and available for 
review.  

The exact mixture of fluids is determined based on the anticipated and actual geologic materials 
encountered within the bore path as the drilling process progresses. Additives (polymers) are 
commonly used to modify the drilling fluid properties to enhance performance of the drill. Raw 
drilling fluids are produced by adding small amounts of bentonite and/or polymers to fresh water. 
The fluids are mixed and maintained within a holding tank.  

The raw drilling fluid is pumped into the bore through the drill pipe. As the drilling fluid exits the 
down-hole tooling within the bore, it mixes with the soil and/or rock cuttings generated by the 
down-hole tooling to create "flowable" slurry. This mixture flows under an induced fluid pressure 
gradient generated by the injection of additional drilling fluids into the bore. Flow of the drilling 
fluid/slurry mixture follows the path of least resistance. When properly designed and executed, 
the drilling fluid/slurry mixture flows toward either the drill rig entry or exit locations depending on 
which stage of the installation process is being completed and the location of the point in question 
within the bore. 

When these fluids return to the ground surface, they are transferred to a separation plant 
(reclaimer) for processing. A typical separation plant consists of vibrating screens and sand and 
silt hydrocyclones. Sometimes a centrifuge unit is also used to process the returning fluids. The 
slurry is processed through the separation plant to remove the entrained cuttings. The processed 
water is then recycled into storage tanks to be combined with additional bentonite, and polymers 
for reuse. Recycling of the drilling fluids is very important in large diameter installations where 
large volumes of drilling fluids are required to facilitate the installation process. 

The separated soil and rock cuttings are referred to as spoil and will be removed from the site as 
storage space becomes limited. The equipment incorporated into the separation plant must be 
matched to the anticipated geotechnical materials and production rates to avoid delays associated 
with the drilling process. 

Drilling solely with fresh water is not ideal for an HDD installation, as water is not capable of 
suspending and transporting the cuttings produced from the bore and provides little to no capacity 
to stabilize the bore. If the generated cuttings cannot be removed, then a fluid-filled bore cannot 
be properly developed and maintained, and the product pipe cannot be installed. 

Anticipated water use volumes for each HDD installation will be determined based on site-specific 
geotechnical information. Daily water usage rates can vary depending on the material 
encountered during drilling operations. National Fuel intends to use municipal water sources for 
all drills. 

1.2.3 Drilling Fluid Functions 

Drilling fluids serve several functions to support an HDD installation. The primary functions 
include: 

> cooling and lubrication of drilling tools, drill pipe, and the product 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. A volume of cuttings at least equal to the volume of the product pipe must be 
removed to facilitate the production pipe installation process; 
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> provides 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. 

Stabilization of the bore is provided from the combination of developing a low-permeability 
bentonite filter cake along the bore walls and applying a positive fluid pressure to the surrounding 
bore walls. This supporting pressure is derived from the presence of the column of drilling fluid 
within the bore. 

1.2.4 Controlling and Maintaning Drilling Fluid Circulation/Flow 

Controlling and maintaining fluid flow within the bore is critical to the success of an HDD 
installation. Installation risks significantly increase when slurry circulation cannot be maintained 
within the HDD bore. Drilling fluid flow follows the path of least resistance. As long as the bore is 
designed to provide sufficient depths of cover above the HDD alignment and the HDD contractor 
follows good construction practices, maintaining drilling fluid flows within the bore should not be 
an issue. Proper characterization of the site soils and bedrock materials coupled with proper 
depths of cover are crucial to maintaining slurry flow within the HDD bore. 

If a bore is designed with insufficient depth of cover, the overlying soil/bedrock materials may not 
provide sufficient strength to resist the induced fluid pressure within the bore. When this occurs, 
the slurry may find an alternate preferential flow pathway to the ground surface. Hydrofracture, 
frac-out, or loss of drilling fluid returns are descriptors given to the condition where the drilling 
fluids/slurry mixture leave the bore and migrate outwards away from the bore through the 
overlying bedrock fracture networks or surrounding soils. The term inadvertent return is used to 
describe an inadvertnent return event that results in ponding of the drilling fluids/slurry mixtureat 
the ground surface at a location away from the HDD rig or exit locations. 

The installation-induced, down-hole fluid pressure within the HDD bore causes the drilling 
fluid/slurry mixture to flow. The magnitude of the required fluid pressure is a function of several 
factors including: 

> encountered geotechnical materials and their properties; 

> volume of drilling fluids required to complete each stage of the installation process; 

> density of the fluids injected into the bore and of the returning slurry; 

> annular space between the drilling equipment and the excavated bore; 

> length of the installation; and 

> elevation difference between the HDD entry/exit ground surface and the particular point 
in question along the bore. 

Overall, greater fluid pressures are required for heavier drilling fluids/slurry, greater depths, 
increased installation length, and problematic geotechnical materials where bore stability is 
difficult to maintain. Loss of drilling fluids represents an environmental concern, especially for a 
bedrock installation where the required pumping rate is on the order of 300 to 600 gallons per 
minute. At these flow rates, it is critical to the installation that drilling fluid returns are maintained 
within the bore. 

The highest risk of an inadvertent return occurs during the pilot bore, where a complete flow path 
has yet to be constructed. The areas of greatest probability of occurrence include areas near the 
HDD entry and exit locations.  
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example, at the HDD rig, drilling fluids are expelled from the drill pipe each time a drill pipe is 
added or removed from the drill string. By establishing a containment barrier around the drill rig, 
these fluids are funneled into the mud return pit at the front of the drill rig where they are pumped 
to the separation plant for processing. 

1.2.7 Inadvertent Return Prevention Measures 

Preventing an inadvertent return event begins with designing the HDD bore within favorable 
materials and following good HDD construction practices during completion of the entire drilling 
process. Good HDD drilling practices includes monitoring the drilling fluid/slurry returns at the 
HDD rig locations. If the drilling fluid/slurry mixture is circulating through the bore and returning to 
either of these locations, no inadvertent return is occurring. It is important to note that the volume 
of the returning fluids may not necessarily equal the volume of raw drilling fluids pumped into the 
bore as a small portion of the raw drilling fluid may be absorbed by the surrounding geotechnical 
materials as a filter cake develops along the newly exposed bore walls. In addition, circulation of 
drilling fluids/slurry can be temporarily lost if the drilling equipment encounters a high permeability 
zone. As drilling continues through this material, circulation of drilling fluids within the bore can 
redevelop with full returns restored once the flow pathway has been plugged with drill cuttings. 
Drilling fluid lost in this manner rarely migrates to the overlying ground surface. 

Proactive monitoring to prevent a drilling fluid inadvertent return consists of continuously 
monitoring the circulation of drilling fluid/slurry returns at the HDD rig or exit locations, monitoring 
of the fluid properties of both the raw drilling fluids and the returning fluids, and monitoring of the 
downhole annular pressure during pilot bore drilling. Typical monitored drilling fluid properties 
include viscosity, fluid density (or mud weight), and sand content. Viscosity and fluid density are 
the easiest and most important properties to monitor during the drilling process. The monitoring 
frequency of the drilling fluid properties varies depending on the conditions of the work and the 
encountered geotechnical materials. 

The properties of the returning fluids provide an indication of what is occurring within the HDD 
bore. If monitoring indicates that one of the fluid properties of the returning fluids is not ideal for 
the encountered geotechnical materials, the mud technician can modify or adjust the fluid 
properties of the raw drilling fluids injected into the bore to then adjust the fluid properties of the 
returning slurry mixture. The mud technician may also inform the HDD rig operator to slow their 
advance rate to accomplish lower returns with lower mud weights and hence, lower required fluid 
pressures within the bore. 

A slow down or sudden loss of drilling fluids/slurry circulation at the HDD rig or exit locations can 
provide an early indication that the down-hole fluid pressures within the bore are increasing and 
that a hydraulic fracture event is about to occur. It may also indicate that the drilling equipment 
has encountered a coarse granular soil with open pore spaces between soil particles that are 
filling with the injected drilling fluid or highly fractured or karst bedrock conditions. In the event 
circulation slows, the HDD rig operator may swab back to clean the bore and/or remove/pullback 
several drill pipes to re-establish full slurry returns at the HDD rig entry or exit locations. If returns 
are re-established, the drilling process continues. In the event returns are not re-established, 
additional drill pipes are removed to clean out any blockage within the bore. This could mean 
tripping completely out of the bore, retooling and/or recommencing drilling/reaming operations. 
Loss circulation material could also be mixed into the drilling fluid and injected into the bore. This 
material is designed to help plug or pack off an open flow channel, thereby increasing the ability 
to re-establish slurry flow within the HDD bore. 

The cuttings produced by the drilling equipment in combination with the bentonite particles within 
the drilling fluid are capable of naturally sealing fractures or voids as the drilling process advances. 
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1.8 Containment and Clean-up Materials and Equipment 

The HDD contractor will be required to have the necessary containment and clean-up equipment 
on-site, at the boring location and readily available for use. The following material and equipment 
should be on site and in ample supply depending on the extent of sensitive areas:  

> Spill sorbent pads and booms  

> Compost filter socks 

> Weighted filter socks  

> Straw bales (certified weed-free)  

> Wood stakes 

> Sledge hammers  

> Sand bags  

> Silt fence  

> Plastic sheeting  

> Corrugated plastic pipe  

> Shovels, push brooms, and squeegees  

> Leak-free hoses 

> Several five-gallon buckets 

> Centrifugal, trash and sump pumps  

> Vacuum truck (located within a 0.5-hour of the site) 

> Rubber tired or wide track back hoe  

> Timber mats  

> Bobcat (if needed on a site-specific basis)  

> Storage tanks (if needed on a site-specific basis)  

If necessary, a 24-hour outside emergency response company may be called in for assistance. 

1.9 Clean-up within a Waterbody 

Upon containment and control of an inadvertent return within a waterbody, National Fuel will 
engage with the applicable agency(s) regarding the appropriate course of action for cleanup 
activities as discussed in this plan. 

In-stream clean-up measures will be evaluated based on the extent and accessibility of the 
accumulated residue and the potential environmental effects associated with clean-up operations. 
In certain cases, recovery and clean-up of drilling mud inadvertently released into flowing water 
will not be practical as recovery measures have potentially greater impact to the environment than 
allowing the inert, water soluble drilling mud to dissipate naturally.  

If in-stream clean-up measures are deemed necessary, National Fuel will coordinate with the 
affected agencies. The measure may include, but are not limited to: 

> Deployment of divers with suction hoses to remove pooled bentonite from floor of 
waterbody 

> Deployment of boats with mechanical/skimming equipment as needed 

> Hand-removal of bentonite in sensitive areas 

> Deployment of secondary turbidity curtains 
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> Deployment of sediment collectors 

> Resuspension of the bentonite and controlling the in-situ turbidity of the waterbody will 
be primary considerations. Removed material will be handled per Section 1.10. 

1.10 Response and Close-out Procedures 

When the release has been contained and cleaned up, response closeout activities will be 
reviewed by National Fuel. Implementation of the clean-up is to be conducted at the direction of 
the Drilling Contractor, with oversight by the EI and shall 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 inadvertent return excavation and clean-up sites will be returned to pre-project 
contours using clean fill or approved materials as necessary. 

> All containment measures (fiber rolls, straw bale, etc.) will be removed, unless otherwise 
specified by the Drilling Contractor. It may be beneficial to keep the containment 
measures in place for the remainder of drilling operations. 

1.11 Construction and Re-start 

Following an inadvertent release of drilling fluid, and after containment is achieved, drilling 
operations may continue if the root cause of the return is determined and a plan is developed to 
reduce or eliminate the risk of reoccurrence. Construction activities will not restart without prior 
approval from National Fuel. 

1.12 Notification 

1.12.1 Initiation of HDD Construction Notifications 

For all HDD installations, National Fuel will reach out in advance to affected landowners and 
abutters prior to conducting any surveys, including pedestrian surveys for monitoring or response 
activities. Prior to commencement of HDD activities, landowners will be contacted either by phone 
or in person and applicable regulatory agencies will be contacted either by phone or email. 

National Fuel will coordinate with landowners and applicable agencies before the start of 
construction to determine how much advance notice is required prior to HDD activities 
commencing. During the early discussions with landowners and agencies, National Fuel will 
explain the activities associated with the HDD and timeframe involved to complete the 
process/activity. 

1.12.2 Inadvertent Return Event Notifications 

Landowners impacted by an inadvertent return will be promptly notified. In addition, National Fuel 
will immediately notify a landowner with a water supply that may be affected by an inadvertent 
return associated with the project. In the event of an inadvertent return of any volume, the Drilling 
Contractor will be responsible for notifying National Fuel personnel who will then notify the 
resource agencies as appropriate. Agency notifications will occur within 24 hours and proper 
documentation will be submitted in a timely and complete manner. The notifications will initially 
be via phone to the Emergency Response numbers listed below and then to the appropriate 
agency personnel via submittal of an initial IR Report form located in Attachment 2.E-2. 
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This notification process is intended to provide National Fuel the flexibility to notify agencies with 
a regulatory interest in a given inadvertent return but to not overly burden agencies with no nexus. 
For example, the United States Army Corps of Engineers (USACE) would not be notified of an 
inadvertent return in an upland area where they have no regulatory oversight. To expand upon 
this, if all the following conditions apply to any inadvertent return, National Fuel will notify FERC 
of the inadvertent return and its resolution within the weekly environmental inspection report:  

> Occurs in a non-environmentally sensitive location such that no other agencies require 
notification;  

> Is within the FERC certificated workspace; 

> There is no danger to public safety; 

> No landowner complaints are received; and 

> Handling of the inadvertent return complies with the approved HDD Inadvertent Return 
and Contingency Plan. 

For situations that deviate from these parameters, National Fuel confirms that the FERC project 
manager will be notified within 24-hours of an inadvertent return of drilling fluid to the ground 
surface. 

For the initial phone notification, the following information will be provided: 

> Name and telephone number of person reporting. 

> Location of the release. 

> Date and time of release. 

> Type and quantity, estimated size of release. 

> How the release occurred. 

> The type of activity that was occurring around the area of the inadvertent return. 

> Description of any sensitive areas and their location in relation to the inadvertent return. 

> Description of the methods used to clean up or secure the site. 

> Listing of the current permits obtained for the project. 

Following the initial phone notification to the appropriate emergency/regulatory numbers listed 
above, National Fuel personnel will notify the following individuals via e-mail to include submittal 
of the IR Report form located in Attachment 2.E-2. This email notification will document the initial 
phone reporting of the return and any open consultations with the applicable agencies. County 
Conservation Districts shall be notified depending on the county of occurrence. Additional 
consultations may be required regarding remediation approval, restoration approval, and the need 
for appropriate approval/permits. The IR Report form will be used to document the consultations 
and approvals and report final remediation/restoration. 

See Table 1.12-1 for a listing of agencies/stakeholders (excluding FERC), contact information, 
regulatory oversight and/or roles, and the applicable crossing(s). 

Table 1.12-1: Agency/Stakeholder Notifications 

Agency/Stakeholder Contact Information Regulatory 
Oversight/Role 

Applicable Crossing(s) 

FERC, Project Manager David Hanobic 
(202) 502-8312 
David.hanobic@ferc.gov 

Lead Federal Agency All 

mailto:David.hanobic@ferc.gov
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Agency/Stakeholder Contact Information Regulatory 
Oversight/Role 

Applicable Crossing(s) 

USACE, Baltimore District 
 
 
 
USACE, Phladelpia Distirct 

Mike Dombrowski  
(814) 235-0571 
Mike.donbrowskie@usace.army.mil 
 
Casandra Forsyth 
(412) 395-7208 
Casandra.p.forsyth@usace.army.mil 

Wetland and Waterbody 
Crossings 

All waters of the United 
States (e.g., jurisdictional 
waterbody crossings) 

USFWS, Pennsylvania 
Ecological Services Field 
Office 

Nicole Ranalli 
(814) 234-4090 x 745 
Ranalli, Nicole 
nicole_ranalli@fws.gov 

ESA If federally-listed 
endangered species or 
habitat are affected 

PA Dept. of Environmental 
Protection 

Regional Permit Coordination Office 
(717) 772-5987 
RA-EPREGIONALPERMIT@pa.gov  

Wetland and Waterbody 
Crossings 

All jurisdictional wetland 
and waterbody crossings  

PA Fish and Boat 
Commission 

Ken Anderson 
(814) 560-1201 
kenanderson@pa.gov 
 
Captian Clyde Warner 
(717) 705-7838 
clwarner@pa.gov  

Wetland and Waterbody 
Crossings 
 
 
Alleghany River, Potato 
Creek, and Alleghany 
Portage Creek 

If state-listed endangered 
species or habitat are 
affected 
 
If an IR has the potential to 
impact the ability of 
recreational boaters to 
safely navigate these rivers 

McKean County 
Conservation District 

Sherry Dumire 
(814) 887-4008 
sandumire@mckeancountypa.org  

ESCGP-3 permit oversight All HDD river crossings 

1.12.3 Variance Request Notifications 

At various times throughout the Project, deviations from Project requirements may be identified 
and needed to facilitate construction or to provide more effective protection of environmental 
resources. At these times, National Fuel may file variance requests with the representative 
agencies to request approval of these deviations. Variance requests may range in significance 
from minor changes (e.g., shifting the locations of extra workspace) to more significant requests 
(e.g., route realignments or use of new access roads). The Project team will work together when 
variations, adjustments or conflicts concerning interpretation of the permit requirements or 
contract specifications are identified for specific field situations. All variance requests will be 
submitted in writing to the Secretary for approval.  

To further assist the variance request process, National Fuel personnel and the contractor will be 
provided with a checklist of supporting attachments (e.g., alignment sheet or other drawings and 
photos) required to process a variance request. The following procedures will be followed to 
obtain variances to access and restore resources and/or areas that are outside of approved 
workspaces.  

Initiation  

Variance requests involve Project changes that may or may not affect an area outside of the 
previously approved work area that may or may not be within the corridor previously surveyed for 
cultural resources and sensitive species. Examples of variance requests include, but are not 
limited to:  

> Shifting extra workspace along the ROW a short distance within the previously surveyed 
corridor (where overall disturbance remains the same and no new landowners, cultural 
or biological resources would be affected);   

mailto:Mike.donbrowskie@usace.army.mil
mailto:Casandra.p.forsyth@usace.army.mil
mailto:nicole_ranalli@fws.gov
mailto:RA-EPREGIONALPERMIT@pa.gov
mailto:kenanderson@pa.gov
mailto:clwarner@pa.gov
mailto:sandumire@mckeancountypa.org
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allow vegetation to re-establish. If deemed necessary by National Fuel or responsible permitting 
agencies, the HDD contractor may be required to complete more extensive grouting to reduce 
the risk of ground subsidence and/or returns of inadvertent drilling fluid from adjacent HDD 
alignments, or to comply with applicable regulatory requirements or other project conditions. 

The grout mixture utilized 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 generally be suited for each HDD 
location based on the geologic formation(s) along the abandoned portion of the hole. Admixtures 
such as those used in structural concrete may be used to modify the flowability and/or set time of 
the grout. To grout the abandoned hole (including pipe section if the pipe cannot be pulled out), 
the HDD contractor will extract all cutting tools (e.g., reamer, 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 being 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.  

Once the partially completed hole has been properly abandoned, new entry and exit locations will 
be evaluated. If the new entry and exit points are viable, a new drill can go forward. The new entry 
and exit locations should be offset from the original to avoid the point of release. Should the shifted 
alignment also fail, alternate methods, such as open-cut crossing, will be evaluated. 

1.14 Project Completion and Clean-up 

The Drilling Contractor shall confirm the proper site clean-up is conducted. The clean-up will 
include the following: 

> All materials and any rubbish-construction debris shall be removed from the construction 
zone. 

> Sump pits at the bore entry and exits will be filled and returned to natural grade. 

> All protective measures (fiber rolls, straw bale, silt fence, etc.) will be removed unless 
otherwise specified by the EI or Chief Inspector. 
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2.E-1 Site Specific HDD Plans & 
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1 INTRODUCTION 

Natural Fuel Gas Supply Corporation (NFGSC) is planning to construct the FM100 Pipeline 
Project, which will consist of installing approximately 29.5 miles of NPS 20 pipeline as part of the 
YM58 Pipeline Project. The pipeline will transport natural gas and will connect the Carpenter 
Hallow over pressure protection station in Potter County, Pennsylvania to the Marvindale natural 
gas compressor station in McKean County, Pennsylvania. 

As part of the YM58 Pipeline Project, three (3) crossing locations have been identified along the 
proposed alignment in which waterbodies are required to be crossed utilizing a trenchless method 
of construction. NFGSC has proposed Horizontal Directional Drill (HDD) construction technology 
as the preferred method of installing the pipeline beneath these surface features. 

According to the request from The Federal Energy Regulatory Commission (FERC), an 
assessment discussing the geotechnical boring results, annular pressure analysis, and overall 
feasibility was requested for further advancement of the project. This report is provided as a 
feasibility assessment, incorporating the available geotechnical information of the proposed NPS 
20 alignment and design for three (3) HDD crossings along the YM58 Pipeline Project. 

 
2 CROSSING LOCATION AND SITE DESCRIPTION 

 
2.1 PORTAGE CREEK 

The proposed Portage Creek HDD will cross beneath Portage Creek, a railroad and State Road 
155. The crossing is located approximately 1.6 miles south of Port Allegany, PA and 
approximately 6 miles to the west of Roulette, PA. The entry side work pad is irregularly shaped 
with sufficient workspace while the work pad on exit side is 117-foot x 100-foot. Along the 
alignment, the width of Portage Creek spans approximately 125 feet. Overhead power lines are 
present approximately 75 feet to the west of the entry point. 

The proposed HDD alignment runs northeast (Entry) to southwest (Exit) and the horizontal length 
of the crossing is designed to be 1,029 feet. Both the entry and exit side workspace are easily 
accessed by temporary access roads. The Portage Creek drawing can be seen below in Appendix 
A. 

 
2.2 ALLEGHENY RIVER 

The proposed Allegheny River HDD will cross beneath the Allegheny River and multiple buried 
pipelines. The crossing is located approximately 1.5 miles southeast of Port Allegheny, PA and 
5.5 miles to the west of Roulette, PA. The proposed entry and exit locations appear to be situated 
in cleared fields. A 200-foot x 200-foot temporary workspace has been designated to the entry 
side while a 130-foot x 130-foot workspace has been designated to the exit side. The width of the 
river along the alignment is approximately 170 feet. Overhead power lines are present and run 
perpendicular along the alignment. 

The proposed HDD alignment is oriented from west (Entry) to east (Exit). The entry point is 
approximately 230 feet to the west of the river while the exit point is approximately 635 feet to the 
east of the river. The crossing has been designed to have a horizontal length of 1,034 feet and 
the Allegheny River drawing can be seen below in Appendix A. 
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2.3 POTATO CREEK 

The proposed Potato Creek HDD will cross beneath Potato Creek and State Road 46. The 
crossing is located approximately 0.65 miles north of Crosby, PA and approximately 4 miles south 
of East Smethport, PA. The proposed entry workspace location appears to be located in a cleared 
field with a treeline to the south. Similarly, the exit side workspace also appears to be located in 
a cleared field but with a treeline directly east. The exit point is approximately 275 feet to the east 
of State Road 46 and the entry point is approximately 400 feet west of Potato Creek. 

Overhead power lines are present 210 feet to the west of the exit point. Along the alignment, the 
width of the Potato Creek is approximately 250 feet and the total horizontal length of the crossing 
is 1,083 feet. The Potato Creek drawing can be seen in Appendix A. 

 
3 GEOTECHNICAL REVIEW 

A geotechnical investigation for the proposed crossing alignments was conducted by Empire Geo- 
Services, a subsidiary of SBJ Services, and geotechnical borehole logs were provided to CCI for 
HDD design purposes. 

A total of eight (8) boreholes between the three (3) proposed crossings were drilled along the 
pipeline alignment between November 1st, 2017 and December 13th, 2017. Borehole locations 
can be seen in the HDD design drawings in Appendix A. 

Summaries of the borehole descriptions are presented in Tables 1, 2 and 3 below. 

 
Table 1 – Summary of Borehole Lo gs for Portage Creek HDD Crossing 

 

Borehole Depth (ft) Approximate 
Location Description 

Primary Geotechnical 
Concerns 

 
B-1 

 
125.0 

170 ft northeast of 
Exit point. Offset 16 

ft from HDD CL 

Brown Sand, Silty Clay, 
Clayey Silt, Gravel 

High concentrations of 
gravel up to 36 ft 

below grade 

 
B-2 

 
129.0 

52 ft southwest of 
Entry point. Offset 30 

ft from HDD CL 

Gravel, Clayey Silt, Sand, 
Sandstone, Shale 

High concentrations of 
gravel up to 36 ft 

below grade 

 
 

The geotechnical investigation revealed that the overburden soils consisted of mostly sand and 
gravel. The bedrock has been classified as sandstone and shale and was encountered at a depth 
of 49 feet below grade during B-2. As the geotechnical boring advanced downwards, alternating 
layers of sandstone and shale were encountered. Boring B-1 did not encounter any type of 
bedrock. It is expected that groundwater is present at a depth of 9 -10 feet below grade. 

The proposed Portage Creek HDD path is anticipated to pass through gravel with some sand and 
clayey silt. As the bore progresses beneath Portage Creek, a layer of “weathered” sandstone and 
sandstone will be encountered. Traveling southwest towards the exit point, the bore is expected 
to travel through sand with fine gravel and some clayey silt, which is similar to the formation 
encountered towards the entry point. 
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Table 2 – Summary of Borehole Logs  for Allegheny River HDD Crossing 
 

Borehole Depth (ft) Approximate 
Location Description 

Primary Geotechnical 
Concerns 

 
B-1 

 
75.0 

150 ft west of Entry 
point. Offset 42 ft 

from HDD CL. 

Brown Sand, Silty Clay, 
Clayey Silt, Red Clay, Fine 

Gravel 

Drill path may 
encounter swelling 

clays 

 
B-2 

 
100.0 

50 ft north of the 
eastern bank of the 

Allegheny River 
along the alignment. 

 
Brown Sand, Fine Gravel, 

Clayey Silt 

High concentrations of 
gravel up to 60 ft 

below grade 

 
B-3 

 
75.0 

150 east of Exit 
point. Offset 33 ft 

from HDD CL 

Gravel, Sand, Silty Clay, 
Clayey Silt 

High concentration of 
gravel up to 32 ft 

below grade 

 
 

Overburden soils encountered during boring B-1 consisted of silty clayey sands and gravels for 
the top 35 feet. From 35 feet to the boring termination, clayey silts and silty clays with varying 
amounts of sand and gravel were observed. Soil borings B-2 and B-3 contained concentrations 
of sand and gravel with clay and silt particles. Between these three (3) borings, ground water 
elevation ranged from 8 -15 feet below grade. 

As the crossing progresses from the entry point to the Allegheny River, the drill traverses through 
silty clayey gravel with sand and sandy silty clay. As the drill continues to travel towards the east 
and beneath the river, the drill path enters a layer of silty clayey sand with varying concentrations 
of gravel. Towards the exit point, it is anticipated that the drill will encounter silty clayey sand with 
gravel. 

 
Table 3 – Summary of Borehole Logs for Potato Creek HDD Crossing 

 

Borehole Depth (ft) 
Approximate 

Location Description 
Primary Geotechnical 

Concerns 

 
B-1 

 
75.0 

50 ft southeast of 
Entry point. Offset 30 

ft from HDD CL 

 
Sand, Clayey Silt, Gravel 

Drill path may 
encounter swelling 

clays 

 
 

B-2 

 
 

100.0 

20 ft south of the 
southern Potato 

Creek bank along the 
alignment. Offset 68 

ft from HDD CL 

 
 

Sand, Silty Clay, Gravel 

 
High concentrations of 

gravel up to 52 ft 
below grade 

 
B-3 

 
75.0 

85 ft east of State 
Road 46 along the 

alignment. Offset 29 
ft from HDD CL 

 
Silty Clay, Sand, Gravel, 

Clayey Silt 

Drill path may 
encounter swelling 

clays 

 
 

Overburden soils found at the Potato Creek HDD crossing consisted of mainly sand and gravel 
with silty and clay particles. It is noted that boring B-3 encountered a higher percent of silt and 
clay particles at a depth of approximately 30 feet and 40 - 45 feet. Between B-1 and B-2, the 
ground water elevation ranged from 4-6 feet while the ground water elevation found at B-3 was 
at an approximate depth of 21 feet below grade. 
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It is expected that the Potato Creek HDD will travel through sand, gravel and some clayey silt 
towards the entry point. Beneath the creek and along the drill path, a layer of sand with fine gravel 
appears to be present. Near the exit point, it is anticipated that the drill will encounter sand, silty 
clay and some gravel. 

 
4 HDD CROSSING CONSIDERATIONS 

 
4.1 PIPE SPECIFICATIONS 

The pipeline specifications provided by NFGSC are summarized in Table 4. These parameters 
were used in the engineering design of the HDD crossing. 

 
Table 4 – Pipe Specifications for the YM58 Pipeline 

 

Pipe Specifications  

Pipe Size 20-inch OD 

Outer Diameter (OD) (inches) 20 

Wall Thickness (WT) (inches) 0.500 

Grade X65 PSL2 

Specification API 5L 

Product Natural Gas 

Maximum Allowable Operating Pressure (psi) 1,440 

Minimum Installation Temperature ( F�H ) 23 

Maximum Operating Temperature ( �HF) 100 

Outer Coating FBE & Powercrete R95 

Design Factor 0.6 

Joint Factor 1 

Temperature Factor 1 

 

4.2 HDD DEPTH OF COVER 

Selection of a proper HDD depth is based on several parameters including geological formation, 
required overburden pressure to overcome the drilling fluid annular pressure, buried facilities in 
the area, watercourse/roadway/rail geometric parameters, pipe geometry, and space limitations. 
The proposed installation depths were considered to allow for the drill path to advance through 
favorable materials for directional drilling while maximizing borehole stability during hole opening 
and pipe installation. The depth of cover for each crossing below significant surface features can 
be seen blow in Table 5. 
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Table 5 – YM58 Pipeline Project HDD Depth of Covers 
 

Crossing Feature Depth of Cover (ft) 

 

Portage Creek 

State Road 155 30.4 

Railroad 42.7 

Portage Creek 53.9 

 
Allegheny River 

Unpaved Road 27.3 

Allegheny River 41.0 

 
Potato Creek 

Potato Creek 50.9 

State Road 46 47.1 

 
 

The design depths of cover are expected to provide adequate overburden pressure to minimize 
the risk of hydraulic fracture to the surface. Further details about annular pressure modeling are 
discussed in Section 5.1. 

 
5 HDD ENGINEERING ANALYSES 

The proposed HDD’s have been designed by incorporating all specified design considerations 
including supplied topographical, geotechnical, and survey information, as well as installation and 
operating pipe stresses. 

 
5.1 ANNULAR PRESSURE MODELING 

Annular Pressure (AP) modeling was developed to model the expected drilling pressure that is 
required to drill a pilot hole along a proposed path. This information has been modeled very 
accurately as confirmed by many HDD installations using pressure monitoring tools. CCI has also 
attempted to model the potential overburden or confining pressure and use this information to 
assist in the choice of HDD depth and placement of the entry and exit locations. This has been 
relatively successful in that there has been a reduced number of drilling fluid releases to 
waterbodies, and the reliability and consistency of the design and construction process has 
improved. 

The ability to accurately assess when the HDD will fracture to surface is highly dependent on the 
homogeneous nature of the formation, level of fracturing and type/consistency of the overburden. 
It is also important to note that the information provided by borehole investigations is accurate at 
that specific location but may vary significantly some distance away. A vertical borehole may not 
identify the vertical fractures that can significantly affect AP modeling. This potential inaccuracy 
is accounted for by being conservative in the modeling assessment and considering the AP 
pressure model as a process to reduce drilling fluid releases (generally) based on the quality of 
information provided. 

The drilling parameters utilized by CCI for the analysis were as follows: 

�x 10.625” pilot hole OD 
�x 5” drill pipe OD 
�x 400 GPM pump rate 
�x 9.68 ppg fluid density 
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�x 25 lb/ 100 ft2 yield point of fluid 
�x 20 cP plastic viscosity of fluid 

 

A calculated expected annular pressure graph is produced with the above drilling parameters and 
is modeled in Figures 1, 2 and 3 below. This annular pressure graph is the basis for establishing 
whether a proposed HDD crossing is at risk for hydraulic fracture during the pilot hole phase. This 
graph shows a calculated downhole pressure, as well as an Operating Zone above the baseline 
pressure, shown between 100% and 125% of the calculated pressure. 

CCI has developed geotechnical parameters for the crossing that are similar to the soil formations 
observed in the geotechnical borehole logs described in Section 3 of the report. Though 
groundwater is encountered below the ground surface, the water table was conservatively 
assumed to be at ground surface so that the entire soil layer contributes its effective unit weight 
to the total limiting pressure. The geological formations utilized in the analysis of the three (3) 
crossings was a Loose Sand overlying Compact Sand. 

 
 

The Loose Sand geotechnical parameters utilized by CCI were as follows: 

�x 28° Internal Angle of Friction 
�x 113.45 pcf Unit Weight of Soil 
�x 51.05 pcf Effective Unit Weight of Soil 
�x 2,175 psf Shear Modulus of the Soil 

The Compact Sand geotechnical parameters utilized by CCI were as follows: 

�x 32° Internal Angle of Friction 
�x 116.89 pcf Unit Weight of Soil 
�x 54.49 pcf Effective Unit Weight of Soil 
�x 5,801 psf Shear Modulus of the Soil 

 

CCI utilized the modified Delft Equation model, as described above, to determine the limiting 
pressure for the Loose Sand and Compact Sand. The anticipated annular pressure was 
determined by using conservative assumptions for the drilling fluid properties and flow rates as 
described above. 
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Figure 1 - Annular Pressure Curves fo r the Portage Creek HDD Crossing 

 
 

 

Figure 2 - Annular Pressure Curves fo r the Allegheny River HDD Crossing 
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Figure 3 - Annular Pressure Curves for the Potato Creek HDD Crossing 
 

 
The figures above suggest the downhole drilling pressures remain less than the formation limiting 
pressures along a majority of the drill alignments. A risk of hydraulic fracture is identified along 
the remainder of the drill path approaching exit. The risk of fracture near the exit point is to be 
expected, as drilling fluid pressures increase as the drill progresses towards the exit point while 
the overburden strength simultaneously decreases with decreasing depth. Because upper limits 
of the annular pressures are observed to be below the formation limiting pressures along the 
majority of the drill path, the overall risk of hydraulic fracture for these HDD installations are 
considered to be low. 

From a construction standpoint, the risk of hydraulic fracture and its corresponding impact can be 
reduced by means of implementing preventative measures during the pilot hole phase of 
construction. It is recommended that the contractor reduce pump rates as the drill approaches the 
exit point and have equipment available on-site to contain and clean drilling fluid in the event that 
a fracture to surface does occur. The contractor should also maintain drilling fluid densities at the 
lower end of what is generally acceptable. The use of an annular pressure monitoring tool should 
be used during construction, as this will allow the contractor to monitor pressures as the drill 
progresses and avoid exceeding the expected containment pressures under the critical locations. 

 
6 CONCLUSIONS 

Use of an experienced contractor to complete the HDD installation is vital to a successful project, 
and high quality of execution will be critical. Quality of execution, monitoring, and manipulating 
construction practices as necessary to account for any unforeseen challenges that may arise 
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during construction will be essential to success as well. Borehole collapse is a risk due to the high 
gravel content, and pressure spikes are still a risk and may occur during the HDD construction. It 
is still important for the contractor to ensure a "clean" borehole and proper mud management to 
provide continuous pressure on the borehole wall, reducing the risk of borehole collapse and to 
render this annular pressure model valid. CCI’s analyses of the available project information 
received to date, including the subsurface conditions identified by the geotechnical investigation 
reports and the annular pressure analysis indicate that the proposed Portage Creek, Allegheny 
River, and Potato Creek HDD crossings are technically feasible and can be installed successfully 
along the YM58 pipeline alignment. Assuming that the company specifications, industry best 
management practices for construction, and all applicable codes and standards are adhered to, 
along with a qualified drilling fluid technician, CCI is confident that the HDD projects can be 
successfully completed. 

 
7 LIMITATIONS 

This report has been prepared based on the available site-specific information for the exclusive 
use of NFGSC during the YM58 Pipeline Project. No other warranty is expressed or implied and 
the information presented within this report shall not be applied to other projects. Interpretations, 
evaluations, and recommendations included in this report can be affected by the passage of time, 
man-made events, or by natural events. Always contact CCI prior to applying this report to 
determine if it is still reliable. 

Based on the materials encountered during the geotechnical exploratory phase of the project and 
the properties associated with overburden material along the alignment, the subsurface conditions 
are not expected to vary significantly from those shown on the drawings. It should be appreciated 
that extrapolation of subsurface conditions between boreholes and to depths below the depth of 
exploration are subject to interpretation and could be at variance with actual field conditions. 

 
8 REFERENCE DOCUMENTS – HDD DESIGN DRAWINGS 

This report is based on the following HDD design drawings. 
 

Crossing Drawing Number Revision 

Portage Creek 2053-EG-0101 A 

Allegheny River 2053-EG-0201 A 

Potato Creek 2053-EG-0301 A 
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DRAWING STATUS

 PIPELINE SPECIFICATIONS

DATE CRAPRDESCHKDRN

REVISION

PULL FORCE / RIG SIZE / STRESSDATE

GEO

CCI & Associates Inc.

Houston, TX 77070
COR F-18518

PULL FORCE (w/o BUOYANCY CONTROL):

MINIMUM RECOMMENDED RIG SIZE:

LOCATION PLAN (1":500')
NPS 20

WALL THICKNESS (WT)(in)

MAX. OPER. PRESSURE (psi)

MIN. TEST PRESSURE (psi)

SPECIFICATIONS

MATERIAL

OUTSIDE DIAMETER (OD)(in)

OUTER COATING

INTERNAL COATING

PRODUCT

GRADE

PA83-NF

3.

101,000 lbs (w/sf)

160,000 lbs

SEE PULLBACK DETAIL

4.



3 OF 3

1.

2.

PA83-NF

3.

YM58 PIPELINE PROJECT

PORTAGE CREEK HDD CROSSING
CONSTRUCTION NOTES AND PIPELINE INFORMATION

LIBERTY TWP., McKEAN CO., PA

AS SHOWN 2053-EG-0103 C

20171205 SR155 RR PORTAGE CRK HDD line work 2017-12-05

REPORT - Portage Creek Crossing 2018-01-25

2053-01-AP-00-Reviewed 2020-09-02

2053-01-IMP STEEL STRESS-01 2020-06-10

YM58_HDD_Buffer_Data_20180521 2018-05-21

YM58_data_fa_20200604 2020-06-04

SEE PLAN
AND DETAIL

ISSUED FOR REVIEW 2018-06-04 AN TA CG NB JT CL

ISSUED FOR BID 2020-06-12 AN EY KP NB JT CL

ISSUED FOR BID 2020-09-08 AN EY KP NB JT CL

PULL FORCE (w/o BUOYANCY CONTROL):

MINIMUM RECOMMENDED RIG SIZE:

COMBINED STRESS UNITY CHECK:

OPERATING STRESS

MINIMUM
RADIUS (ft)

STEERING TOLERANCES
NPS 20

WALL THICKNESS (WT)(in)

MAX. OPER. PRESSURE (psi)

MIN. TEST PRESSURE (psi)

SPECIFICATIONS

MATERIAL

OUTSIDE DIAMETER (OD)(in)

OUTER COATING

INTERNAL COATING

PRODUCT

GRADE

REFERENCE DOCUMENT NO. ENGINEER AND PERMIT STAMPS

SCALE DWG. # SHEET

DRAWING STATUS

 PIPELINE SPECIFICATIONS

DATE CRAPRDESCHKDRN

REVISION

PULL FORCE / RIG SIZE / STRESSDATE

GEO

CCI & Associates Inc.

Houston, TX 77070
COR F-18518

PULLBACK NOTES

CONSTRUCTION

ENVIRONMENTAL

GEOTECHNICAL

NOTES: ANNULAR PRESSURE CHART

SCALE 1":500'

LOCATION PLAN

4.

DIRECTIONAL FORCE DIAGRAM
N.T.S.

5.

30ft 100ft 300ft

1250 1800850
0.310.31

160,000 lbs

101,000 lbs (w/sf)

80.4%

DESIGN

1800

6.
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