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For desktop analysis of the Project, PennEast used resources such as the Pennsylvania Spatial Data Access, 
Pennsylvania Geographic Information System (GIS) and Mapping Directory, and the Pennsylvania 
Department of Conservation and Natural Resources (PADCNR) Map Viewer. Table LU-S-1 provides an 
overview of the data sources that were used for desktop analysis. 

Table LU-S-1 
Data Resources for Desktop Analysis 

Desktop Category Data Source1 
Bridges - Structurally Deficient or Functionally Obsolete FHA NBI  
Cemeteries  USGS GNIS 
Churches USGS GNIS 
Coal Mines  PADEP 
Commercial Hazardous Waste Operations  PADEP 
Core Habitat  WPC PNHP 
County Boundaries PennDOT 
Exceptional Value or High Quality Waters  PADEP, PSU 
Explore PA Trails  PADCNR 
Farmland Preservation - Agricultural Security Areas PSU 
FEMA 100-yr Flood Zone FEMA 
Historic Buildings and Structures NRIS - NRHP 
Karst/Sinkholes  PADCNR PaGS 
Slopes > 30% LiDAR 

Existing transmission, gas, and product utility lines Platts 
POWERmap® 

National Wetlands Inventory (NWI) Wetlands USFWS, NWI 

Parcels Assessor Office 
within each county 

Provisional species of concern sites  WPC PNHP 
Railroads  PADCNR 
Schools USGS GNIS 
State Forests  PADCNR 
State Gamelands  PADCNR 
State Parks   PADCNR 
Streams Chapter 93 Designated Use Warm Water Fishes 
Waters  PADEP, PSU 

Supporting Landscape WPC PNHP 
Watercourses  NHD 
Wells  PaGWIS 
1 See Acronyms and Abbreviations Table at beginning of document 

9.1 Key Route Alternatives 

PennEast carefully examined existing utility corridors (natural gas, liquid pipeline, electric transmission, 
water, and sewer) to identify potential areas where the proposed pipeline could parallel or be co-located 
within existing maintained rights-of-way (ROW). This assessment found that residential and commercial 
development had encroached upon some of these ROW, resulting in inadequate area for the staging and 
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The major reroutes included an alternative route for crossing the Appalachian Trail and Pennsylvania SGL 
No. 168 in Carbon and Northampton Counties, and a realignment to avoid active quarrying operations near 
Wilkes-Barre, Luzerne County. The reroute associated with the Appalachian Trail included a new delivery 
interconnection with UGI Central Penn Gas, Inc. These new alternatives and reroutes went through the 
same detailed assessment as the previous routes. A figure that shows the September 2015 Preferred Route 
in relation to the proposed Phase 1 Route (introduced below) is presented as Figure 8 in Appendix LU-S-
1.  

9.1.8 September 2016 Preferred Route 

After filing the September 2015 FERC Application, PennEast continued to evaluate potential alternatives 
to the proposed pipeline alignment based on comments received during ongoing dialogue with federal, 
state, regional and local agencies, landowners, and the results of continued field surveys and engineering 
analyses.  

In Pennsylvania, more than 26 minor deviations were evaluated and adopted since the September 2015 
Preferred Route. The minor deviations included an additional adjustment to the crossing of the Appalachian 
Trail in Carbon and Northampton Counties, several realignments to avoid potential habitat to sensitive 
species, avoidance of geotechnical hazards, and realignments to avoid future land use impacts. These new 
minor reroutes were subjected to the same detailed assessment as those assessed in the FERC Application. 
A figure that shows the September 2016 Preferred Route in relation to the proposed Phase 1 Route 
(introduced below) is presented as Figure 9 in Appendix LU-S-1.  

9.1.9 Revised PA Route 

PennEast incorporated several route and workspace modifications to avoid and minimize impacts to 
sensitive resources, respond to landowner requests, and address constructability concerns to the September 
2016 Preferred Route. The Revised PA Route, , included a deviation of approximately 5-miles from MP 
48.6R3 to MP 53.6R3 that crosses Lower Towamensing Township in Carbon County, Eldred Township in 
Monroe County, and Moore Township in Northampton County. This modification was implemented to 
address concerns from several agencies, specifically the BWA, the National Park Service (NPS), and the 
Pennsylvania Game Commission (PGC). This route would be co-located with two existing power line 
ROWs, including the existing high voltage power line ROW (approximately 100-feet wide) that crosses the 
Appalachian Trail. This co-location resulted in reduced visual impacts to trail users. 

The majority of the Project changes since the September 2016 Preferred Route involved workspace 
reductions, resulting in a Project footprint reduction of 336 acres or 20 percent in Pennsylvania. The Revised 
PA Route was approximately 1 mile shorter in length than September 2016 Preferred Route. Implementation of 
the Revised PA Route increased co-location and reduced impacts to wetlands, watercourses, and forest habitats. 
Approximately 31 miles, or approximately 39 percent, of the total length of the Revised PA Route was 
proposed to be co-located with existing utility ROWs, in comparison to approximately 28 miles, or 
approximately 35 percent, of the September 2016 Preferred Route. The Revised PA Route impacted 37 fewer 
wetlands, resulting in a 4.6-acre (15 percent) reduction in wetland impacts. The route impacted 23 fewer 
watercourses.  There was a 39-acre reduction in forest impacts, including a 40-acre reduction of impacts within 
Important Bird Areas. A figure that shows the Revised PA Route in relation to the proposed Phase 1 Route 
(introduced below) is presented as Figure 10 in Appendix LU-S-1.  
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Table LU-S-2 
Summary of Pipeline Deviations in Luzerne County 

Route Deviation No. Begin MP End MP 
Associated Key 

Alternative1 Reason for Deviation 

LU-1 0.9 1.2R3 Revised PA Route 

Adjustments were implemented to avoid a newly constructed house that was built directly in the proposed pipeline path and to 
maintain an appropriate distance between the house and workspace. 
 
No wetlands or watercourses are impacted along this deviation. 

LU-2 1.5 1.8R2 
September 2016 Preferred 

Route 

This deviation is a minor route modification that was incorporated to address feedback from multiple landowners. It is 
approximately 100 feet longer than the September 2015 Preferred Route and will have slightly greater land use impacts; 
however, implementing this deviation will impact fewer landowners, reduce impacts to a buildable parcel, and minimize tree 
clearing on another parcel. Landowner feedback was a significant consideration in the implementation of this change. 
 
No wetlands or watercourses are impacted along this deviation. 

LU-3 2.8R2 3.0R2 
September 2016 Preferred 

Route 

This deviation was a landowner-requested minor route modification. Implementing this deviation avoids impacts to an orchard 
and reduces both temporary construction workspace and permanent land requirements. This deviation will not cause any 
additional adverse environmental impacts.  
 
No wetlands or watercourses are impacted along this deviation. 

LU-4 3.9R2 5.0R3 
September 2016 Preferred 

Route 

Deviation No. L-4 accommodates a landowner request that begins at MP 3.9R2 and ends at MP 5.0R3. Based on landowner 
feedback, PennEast relocated this segment of the route and the proposed Auburn Leidy/Transco meter station facility. With this 
deviation, PennEast will co-locate the proposed meter station facility with an existing UGI Energy Services, Inc. meter station 
facility. This change also optimizes the proposed pipeline and meter station facility locations, which were major considerations 
in implementing this change, and includes improved co-location with an existing Transco pipeline. Although this deviation will 
slightly increase land use requirements, it will not cause any additional adverse environmental impacts. Portions of this 
deviation are superseded by the proposed Deviation L-5. 
 
Implementation of Deviation No. L-4 avoids three watercourses (111814_JC_1002_I_MI, S-SUR-008, and 
020916_BT_1004_I_MI) and a wetland (111814_JC_002_PEM). However, it results in the disturbance of two other 
watercourses (020916_BT_1001_I_MI and 020916_BT_1003_P_MI). Overall, this deviation results in a net decrease of 
wetland and watercourse impacts. 

LU-5 4.3R2 5.1 Revised PA Route 

The pipeline route and construction workspace was adjusted to keep facilities parallel and to account for a shift in the Auburn 
and Leidy Interconnects location. The facility was relocated due to steep terrain and to avoid a large amount of fill that would 
have been required to construct on the previous site. 
 
Impacts to wetlands and watercourses are unchanged as a result of incorporating this deviation. 
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designated corridor, the centerline alignment and workspace limits were altered to avoid wetlands and 
watercourses to the extent practicable. Within Luzerne County, PennEast was able to avoid impacts to 12 
wetlands and 3 watercourses through the implementation of these modifications. These avoided features 
are listed in Table LU-S-3 below. The workspace reductions are shown on the Alignment Sheets in JPA 
Section H.   

Table LU-S- 3 
Wetlands and Watercourses Avoided Through Workspace Changes in Luzerne County 

Feature ID MP Description 

102315_WA_001_PFO 0.0R1 
The footprint of the Wyoming Interconnect 

was relocated to avoid impacts to this 
wetland. 

020916_BT_1001_PEM 4.3R2 Temporary workspace was reduced to avoid 
impacts to this wetland. 

092314_GO_003_PSS 5.8 The limits of disturbance have been reduced 
to avoid impacts to this wetland. 

110915_WA_002_PEM 6.5R2 Additional temporary workspace was 
removed to avoid impact to this wetland. 

102215_WA_005_PEM 7.5R3 Temporary workspace was reduced to avoid 
impacts to this wetland. 

102215_WA_003_PEM 12R2 Temporary workspace was reduced to avoid 
impacts to this wetland. 

041217_MK_1000_PEM 15.8 Temporary workspace was reduced to avoid 
impacts to this wetland. 

112114_JC_002B_PFO 16.4 Temporary workspace was reduced to avoid 
impacts to this wetland. 

112014_JC_004_PEM 16.5 
Additional temporary workspace was 

removed and temporary workspace was 
reduced to avoid impacts to this wetland. 

112014_JC_003_PFO 16.8 Temporary workspace was reduced to avoid 
impacts to this wetland. 

110315_GM_1001B_PSS 18.3 Temporary workspace was reduced to avoid 
impacts to this wetland. 

121814_JC_1014_I_MI 19 Temporary workspace was reduced to avoid 
impacts to this watercourse. 

102115_WA_001_PEM 22.5 Temporary workspace was reduced to avoid 
impacts to this wetland. 

102115_WA_002_E_MI 22.6 Temporary workspace was reduced to avoid 
impacts to this watercourse. 

102115_WA_001_E_MI 22.6 Temporary workspace was reduced to avoid 
impacts to this watercourse. 
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Controlling and managing the drilling fluid pressures is the key to a successful HDD installation. When the 
soils encountered by an HDD installation provide sufficient strength to resist the required drilling fluid 
pressures, flow of drilling fluids occurs within the HDD bore created with the drilling tools. However, if 
the soils encountered by the HDD bore are not capable of providing sufficient strength to resist the required 
drilling fluid pressures, flow of drilling fluids within the HDD bore cannot be controlled or maintained, 
resulting in drilling fluid migration into the surrounding soils. Design of an HDD installation must consider 
the depth of cover beneath the critical feature, the entry and exit locations, the allowable bend radius, the 
anticipated geotechnical materials, and the setback distance from the critical feature. As such, HDD 
installations typically require longer installation lengths than other trenchless methods. This longer length 
increases the setback distance from the critical feature. 

HDD installations are typically completed with entry angles between 10 and 15 degrees, and exit angles 
between 8 and 12 degrees. The bending radius is typically 1200 times the outer diameter (feet) of the 
product pipe. For a typical 36-inch pipeline, the bending radius would be 3,600 feet. Vertical curves are 
inherent to all HDD installations.  

Workspace requirements include a launch/entry area of approximately 200 feet wide by 200 feet long to 
stage the necessary equipment. The exit area requires an approximate workspace area of 150 feet by 150 
feet, unless a drill and intersect approach is used. In this case, a similar entry workspace is required at the 
exit location. The pipe string is staged on the opposite side of the HDD rig. A pipe staging area of 50 feet 
wide with a length equal to the HDD installation length is typically required to fully fabricate a preferred 
single pipe string. Where insufficient work space exists, multiple pipe strings can be used as opposed to 
fabricating a single string. For these installations, the width of the pipe staging area typically needs to be 
increased by an additional 25 feet for each pipe string. Multiple pipe strings increase installation risks 
associated with prolonged stoppages to perform intermediate welds. For this reason, the number of pipe 
strings should be kept to a minimum. 

Direct Pipe® 

The Direct Pipe® installation method is a trenchless installation technique used to install pipelines beneath 
the ground surface in areas where neither traditional open-cut excavations nor other trenchless methods 
(HDD or conventional bore) are feasible, due to sensitive resource areas or for logistical reasons.  

Direct Pipe® installation method involves using a pipe thruster to push a steel product pipeline with a 
microtunnel machine attached to the lead pipe from the entry location through to the exit location. The 
thruster is set up within a shallow shaft or on the ground surface at the entry location. As the microtunnel 
machine is pushed through the ground, the encountered geotechnical materials are consumed through the 
cutterhead of the machine and removed through the installed pipe using a closed-loop slurry system.  

Water is pumped to the front of the machine where it entrains the produced cuttings to create a slurry that 
is then pumped back up to the ground surface for processing and removal. Bentonite is often added to the 
slurry system to help with processing and removal of the cuttings within the machine. The cutterhead at the 
front of the microtunnel machine excavates a larger bore diameter than that of the product pipe. Lubrication 
is pumped into this annular space to help reduce frictional forces acting on the pipe string. Water jets 
directed within the crushing chamber of the machine and cutterhead are often used to help process the 
encountered geotechnical materials within the crushing chamber, especially within cohesive soils. 
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with excessive excavation/flow of soil into the auger flight during advancement. Once brought back to the 
launch pit, a muck bucket/excavator is used to remove the spoil. When groundwater is present and highly 
permeable soils are anticipated, dewatering is often used to lower the water table to allow excavation under 
dry conditions and to reduce installation risks associated with unabated free-flowing water through the 
auger flights. In low permeable soils, the installation is typically completed with little to no dewatering. In 
bedrock installations, a special rock cutting head is attached to the casing pipe. Referred to as small boring 
units, these units are only capable of mining through very soft/weak bedrock materials. 

The guided bore installation technique is a slight modification to the auger bore installation technique. It is 
identical to the auger bore installation methodology, with the addition of a new first step that involves 
pushing short five-foot sections of drill rods from the launch pit through the ground surface to the retrieval 
pit. The auger equipment is then attached to the installed drill rods and pushed through the ground to 
completion. The benefit of the guided bore method is that it eliminates the line and grade inaccuracy 
associated with an auger bore installation. In addition, no material is removed during this phase of the work. 
Instead, the soil is displaced outwards as the drill rods are advanced. 

Auger and guided bore installations are typically limited to installation lengths of 300 to 400 feet in soil; 
bedrock installations are typically shorter. 

11.1.2 Conventional Open-Cut Construction Methods 

In the absence of environmental or construction concerns requiring the use of other crossing methods, the 
conventional open-cut method is the most efficient and practical decision for crossing wetlands and 
watercourses.  

11.1.2.1 Conventional Wetland Construction Methods 

Wetland construction methods will be conducted in accordance with the FERC Upland Erosion Control, 
Revegetation, and Maintenance Plan (Plan) (FERC, 2013a) and the FERC Wetland and Waterbody 
Construction and Mitigation Procedures (Procedures) (FERC, 2013b). Construction methods across 
wetlands will differ depending upon site conditions, as described below. 

Standard Wetland Construction (Non-Saturated) 

The Standard Pipeline Construction method is used where soils are non-saturated and able to support 
construction equipment at the time of crossing. This method requires segregation of topsoil from subsoil 
along the trenchline. Where present, a maximum of 12 inches of topsoil will be segregated from the area 
disturbed by trenching, except where soils are frozen, standing water is present or soils are saturated, or 
where shallow depth to bedrock exists. These exceptions will be identified in the field. Topsoil segregation 
is followed by trench excavation, pipe laying, backfilling, and grade restoration. Immediately after 
backfilling is complete, the segregated topsoil is restored to its original location. Erosion control measures, 
including site-specific contouring, silt fence, hay-bale barriers, permanent slope breakers, mulching, and 
reseeding or sodding with soil-holding vegetation, will be implemented. Contouring will be accomplished 
using acceptable excess soils from construction. Where this method is implemented for construction, the 
environmental inspector (EI) will measure the pre- and post-construction soil density using a penetrometer 
to determine if the soil has been inadvertently compacted during construction or site access. If necessary, 
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the soil will be loosened using a harrow, paraplow, paratill, or other equipment. Deep subsoil shattering, if 
necessary, will be performed with a subsoiler tool having angled legs. 

Conventional Wetland Construction (Saturated) 

The Conventional Wetland Construction method is used for crossing wetlands with saturated soils or soils 
unable to support construction equipment without considerable soils disturbance. Prior to crossing and 
movement of construction equipment through these wetlands, the ROW will be stabilized using equipment 
mats to allow for stable, safe working conditions. Unless soils are inundated or saturated, a maximum of 
12 inches of topsoil will be segregated from the area disturbed by trenching. Trench spoil will be stockpiled 
temporarily in a ridge along the pipeline trench. Gaps in the spoil pile will be left at appropriate intervals 
to maintain circulation or drainage of water. 

The pipeline will be assembled in a staging area located in an upland area. In accordance with the FERC 
Procedures, the pipeline will be assembled prior to commencing trenching activities (FERC, 2013b). The 
pipe will then be moved from the assembly area to the ROW. After the pipeline is lowered into the trench, 
wide track bulldozers or backhoes supported on equipment mats will be used for backfill, final cleanup, 
and grading. The method will minimize the amount of equipment and travel in wetland areas.  

Push-Pull Technique/Float Technique 

Construction in saturated/inundated wetland areas may involve the Push-Pull also known as the Float 
Technique. The Push-Pull Technique is used in large wetland areas (greater than 300 feet crossing length) 
where sufficient water is present for floating the pipeline in the trench, and grade elevation over the length 
of the push-pull area will not require damming to maintain adequate water levels for flotation of the pipe. 
If dry conditions prevail, the push-pull method is not viable. This method involves pushing the prefabricated 
pipe from the edge of the wetland or pulling the pipe with a winch from the opposite bank of the wetland 
into the trench. For implementation of this technique, initial clearing within the wetland is minimized; the 
width of the ROW cleared is limited to only that necessary to install the pipeline. Grading in inundated 
wetlands is generally unnecessary due to the typically level topography and the absence of rock outcrops 
in such areas; if required, grading will be held to a minimum.  

Equipment mats may be placed over existing vegetation where grading is not required. Trees and brush will 
be cut to ground level by hand, with low ground pressure equipment, or with equipment supported by 
equipment mats.  

The trench will be excavated using amphibious excavators (pontoon mounted backhoes) or tracked 
backhoes (supported by fabricated equipment mats or floats). The excavated material will be stored adjacent 
to the trench, if possible. If storage of excavated material next to the trench is not possible (i.e. workspace 
limitations, safety concerns), the material will be stored temporarily in one of the following locations: (1) 
in upland areas of the ROW as near to the trench as possible, (2) in construction vehicles, or (3) at an 
approved off-site staging location until needed for backfilling. The pipe will be stored and joined at staging 
areas (push and pull sites) located outside of the wetland. Floats may be attached temporarily to give the 
pipe positive buoyancy. After floating the pipe, these floats will be cut and the negative buoyant pipe will 
settle to the bottom of the ditch. This operation (pipe sections fabricated, welded together, and pushed into 
place) is repeated until the wetland crossing is complete. The excavated material will then be placed over 
the pipe to backfill the trench. 
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11.1.2.2 Conventional Watercourse Construction Methods 

Various methods are available to install the pipeline across watercourses, depending on watercourse 
classification and flow conditions at the time of crossing. PennEast anticipates that most watercourse 
crossings will be completed within 24 to 48 hours. 

Dam and Pump 

The dam and pump crossing method involves constructing temporary sand or pea gravel bag dams upstream 
and downstream of the proposed crossing site while using a high capacity pump to divert water from the 
upstream side of the construction area to the downstream side. Energy dissipation devices, such as steel 
plates, placed on the downstream side at the discharge point will prevent streambed scour.  

After installing the dams and commencing pumping, a portable pump (separate from that pumping the 
stream flow around the construction area) may be used to pump standing water from between the dams into 
a dewatering structure consisting of straw bales/silt fence or into a filter bag located away from the stream 
banks, thereby creating a dry construction area. 

Once the area between the dams is stable, backhoes located on one or both banks would excavate a trench 
across the stream. Spoil excavated from the trench may be stored in the dry streambed adjacent to the trench 
if the stream crossing is major or in a straw bale/silt fence containment area located a minimum of 10 feet 
from the edge of the stream banks. Leakage from the dam, or subsurface flow from below the streambed, 
may cause water to accumulate in the trench. As water accumulates in the trench, it will be periodically 
pumped out and discharged into a dewatering structure located away from the stream banks. 

After trenching across the streambed is completed, a prefabricated segment of pipe is installed in the trench. 
The streambed portion of the trench is immediately backfilled with streambed spoil. Once restoration of the 
streambed is complete, the dams are removed and normal flow is re-established in the stream. 

Flume Crossing 

The flume crossing method involves diverting the flow of the stream across the construction site through 
one or more flume pipes placed in the stream. The first step in the flume crossing method involves placing 
a sufficient number of adequately sized flume pipes in the stream to accommodate the highest anticipated 
flow during construction. After placing the pipes in the stream, sand or pea gravel bags would be placed in 
the stream upstream and downstream of the proposed trench. The bags serve to dam the stream and divert 
the stream flow through the flume pipes, thereby isolating the stream flow from the construction area. 

Backhoes located on one or both banks of the stream would excavate a trench under the flume pipe in the 
isolated streambed. Spoil excavated from the stream trench would be placed or stored a minimum of 10 
feet from the edge of the watercourse or in additional temporary workspace (ATWS) as necessary. Once 
the trench is excavated, a pre-fabricated segment of pipe would be installed beneath the flume pipes. The 
trench is then backfilled with native spoil from the streambed. Clean gravel or native cobbles would be used 
to backfill the top 12 inches of the trench in coldwater fisheries.  

If trench dewatering is necessary near watercourses, the trench water would be discharged into an energy 
dissipation/sediment filtration device, such as geotextile filter bag or straw bale structure, away from the 
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Challenges specific to the HDD installation method include significant elevation differences between entry 
and exit locations, steep slope on the north side of the crossing (12 degrees on the north side of the railroad), 
and significant thicknesses (over 55 feet) of fill/mine spoil deposits consisting of gravels, cobbles and 
boulders present on the south side of the crossing. These unconsolidated materials are not favorable to HDD 
operations. Furthermore, a high voltage power sub-station approximately 1,000 feet west of the railroad 
would limit the workspace requirements for a safe and successful HDD installation. 

Challenges associated with a Direct Pipe® installation or a microtunnel installation include significant 
elevation differences between entry and exit locations, steep slopes on the north side of the crossing, 
significant thicknesses of unconsolidated fill/mine spoil deposits consisting of gravels, cobbles and 
boulders present on the south side of the crossing and bedrock materials on the north side of the crossing. 
Microtunnel boring machines require an installation to be designed solely within soil or bedrock, as the 
cutterhead used to excavate the encountered materials needs to be matched to the geologic conditions. A 
soil cutterhead is not capable of mining bedrock and a bedrock cutterhead is not capable of mining soil.  

Challenges associated with a conventional bore installation include significant elevation differences leading 
to the requirement of extremely deep shafts, significant dewatering effort to lower water table below shaft 
elevations, and significant thicknesses of fill/mine spoil deposits consisting of gravels, cobbles and boulders 
present on the south side of the crossing. Large cobbles and boulders cannot be excavated by the auger 
flights and will present themselves as obstructions. 

12.3 Interstate-81 (MP 10.4R2) 

PennEast proposes to use the HDD method to construct the pipeline beneath Interstate-81 (I-81) and the 
adjacent SR-315 and an intermittent stream (050416_DB_1002_I_M). The HDD installation is 
approximately 1,700 feet in horizontal length and the minimum depths of cover of 67, 92, and 24 feet 
beneath I-81, SR-315, and the intermittent stream, respectively. The entry point will be located in a 
workspace approximately 650 feet west of SR-315. The exit point will be located in a workspace located 
approximately 800 feet east of Interstate-81. To minimize the required drilling fluid pressure and 
inadvertent return risk beneath each of the critical features, this installation will be completed from the west 
side of the crossing and drilled to the higher elevation side of the crossing.  

Geotechnical investigations along the HDD alignment revealed historic mine backfill overlaying bedrock 
materials, moderately weathered and medium strong quartzite, shale and coal across the proposed HDD 
alignment. The use of the HDD method to cross the three resources identified above will minimize 
construction impacts to the public, as well as environmental features at this crossing. An HDD Design 
Report is provided in Appendix LU-S-6. 

12.4 Interstate-476 (MP 13.2) 

PennEast proposes to use conventional (auger) boring methods to cross beneath Interstate-476 and perennial 
stream 081215_MK_014_P_MI. The horizontal length of this bore is approximately 280 feet. The entry 
bore pit will be located in workspace approximately 100 feet north of Interstate-476. The receiving pit will 
be located in a workspace approximately 225 feet south of Interstate-476. The minimum approximate 
depths of cover beneath Interstate-476 and perennial stream 081215_MK_014_P_MI are 29 and 15 feet, 
respectively. The depth of launch and retrieval pits will be no greater than 15 to 20 feet. The use of 
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Challenges associated with a Direct Pipe® installation or a microtunnel installation include steep slopes 
and variability of geotechnical materials. Microtunnel boring machines require an installation to be 
designed solely within soil or bedrock, as the cutterhead used to excavate the encountered materials needs 
to be matched to the geologic conditions. A soil cutterhead is not capable of mining bedrock and a bedrock 
cutterhead is not capable of mining soil. 

Challenges associated with a conventional bore installation include the river width (440 feet between 
streambanks). Conventional (auger) boring operations are limited to widths of approximately 300 to 400 
feet.  

The conventional crossing of the Francis E. Walter Reservoir is planned for construction between mid-
October and February, when the reservoir levels are drawn down and water levels are typically the lowest. 
During this time, the stream will be narrower and shallower. These conditions would allow the crossing to 
be completed within 48 hours and minimize the possibility of downstream sedimentation and impacts to 
wild trout migration. Additionally, recreational impacts to fishing and boating would be reduced by 
constructing during low-flow conditions in late fall or during the winter. The timing of construction of this 
crossing on U.S. Army Corps of Engineers (USACE)-administered land is dependent on PennEast obtaining 
the necessary state and federal approvals and permits. 

13.0 Alternatives Summary 

If the proposed Project is not constructed (i.e., the no-action alternative), PennEast will not have the ability 
to satisfy the service that has been subscribed by the Project shippers under long-term firm contracts, which 
include multiple, unique receipt and delivery point combinations located along the PennEast system. 
Furthermore, PennEast is not aware of any other pipeline alternative that could satisfy the unique receipt 
and delivery point combinations subscribed under its agreements with the Project shippers.  

The use of alternative fuels to supply the energy needs of natural gas customers is not the best practicable 
alternative when compared to the use of cleaner-burning natural gas and may not conform to the immediate 
specific needs of specific customers (e.g., customers configured to burn natural gas cannot quickly switch 
to alternative fuels and cannot switch without considerable expense). In addition, although energy 
conservation is a valuable part of an overall energy supply plan, energy conservation alone will not meet 
the immediate energy demand for the market to be served by the Project. 

PennEast evaluated route and construction method alternatives and incorporated the most practicable 
alternative into the Project design. Publicly available data, field reconnaissance observations, agency and 
public comments, and wetland and watercourse delineation results were used in the analysis. Wherever 
possible, PennEast avoided wetland and watercourse impacts by routing the pipeline around and siting the 
workspace outside of protected resources. If avoidance was not possible, PennEast minimized impacts by 
reducing the construction ROW width across wetlands and watercourses and crossing wetlands and 
watercourses at perpendicular angles and narrow locations. PennEast will use specialized open-cut crossing 
techniques as well as trenchless crossing methods to construct across wetlands and watercourses to reduce 
the duration and extent of earth disturbance associated with the Project. 

To minimize impacts further, PennEast will implement BMPs outlined in the Project E&SCP (JPA Section 
M) and FERC Plan and Procedures (FERC 2013a, 2013b), as well as additional recommendations provided 
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by federal and state agencies. After the pipeline is constructed, wetlands and watercourses will be restored 
to pre-construction contours to the greatest extent practicable, and restored locations will be monitored 
annually for five years, or until wetland revegetation is successful as defined by the FERC Procedures 
(FERC 2013b) and anticipated state and federal permit conditions, to ensure proper restoration and 
revegetation efforts are achieved. 

 



https://www.ferc.gov/industries/gas/enviro/eis/2017/04-07-17-FEIS.asp
http://www.ferc.gov/industries/gas/enviro/plan.pdf
https://www.ferc.gov/industries/gas/enviro/procedures.pdf
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Figure 1
Phase 1 of PennEast Pipeline Project

Transco Leidy Line

PennEast Pipeline Company, LLC
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Date: 9/22/2020

Figure 2
Phase 1 of PennEast Pipeline Project

Original Route

PennEast Pipeline Company, LLC
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TITLE:

Date: 9/22/2020

Figure 3
Phase 1 of PennEast Pipeline Project

Alternative 1 to Original Route with ETG Spur

PennEast Pipeline Company, LLC
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Date: 9/22/2020

Figure 4
Phase 1 of PennEast Pipeline Project

Alternative 2  to Original Route

PennEast Pipeline Company, LLC
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TITLE:

Date: 9/22/2020

Figure 5
Phase 1 of PennEast Pipeline Project

November 2014 Preferred Route -

PennEast Pipeline Company, LLC
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TITLE:

Date: 9/22/2020

Figure 6
Phase 1 of PennEast Pipeline Project

January 2015 Preferred Route

PennEast Pipeline Company, LLC
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TITLE:

Date: 9/22/2020

Figure 7
Phase 1 of PennEast Pipeline Project

March 2015 Preferred Route

PennEast Pipeline Company, LLC
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Figure 9
Phase 1 of PennEast Pipeline Project
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Figure 10
Phase 1 of PennEast Pipeline Project
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JPA Section S-2 - Luzerne County

Route Deviation Figures
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Route Deviation LU-11 Figure
Phase 1 of PennEast Pipeline Project

PennEast Pipeline Company, LLC
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Alternatives Analysis Table
Riverine Resources
Luzerne County

Watercourse ID and Crossing
Number1 Watercourse Name Milepost2 Latitude Longitude

Primary Pipeline
Crossing
Method3

Secondary
Pipeline Crossing

Method3

Tertiary Pipeline
Crossing
Method3

Ge
ol

og
y 

Co
ns

tr
ai

nt
s

To
po

gr
ap

hy
 C

on
st

ra
in

ts

In
su

ffi
ci

en
t W

or
ks

pa
ce

 to
 S

ta
ge

 T
re

nc
hl

es
s

Pr
ac

tic
al

ity

O
th

er
 (S

ee
 Ju

st
ifi

ca
tio

n)

Im
pl

em
en

tin
g 

Tr
en

ch
le

ss
 T

ec
hn

ol
og

y

Ro
ut

in
g 

to
 M

in
im

iz
e

Cr
os

si
ng

 a
t N

ar
ro

w
es

t L
oc

at
io

n

Co
-L

oc
at

in
g

Re
du

ci
ng

 L
O

D

M
in

im
iz

in
g 

Co
ns

tr
uc

tio
n 

Du
ra

tio
n

Ad
he

rin
g 

to
 C

on
st

ru
ct

io
n 

Ti
m

in
g 

W
in

do
w

s

Im
pl

em
en

tin
g 

BM
Ps

Justification

092414_GO_1001_P_IM Trout Brook 0.6 41.346530 -75.899263 BX BX BX X X X X X X X
 Incorporated into the Lower Demunds Road bored
crossing.

032818_WA_1000_P_IN UNT to Trout Brook 1.4 41.341448 -75.921899 DPX FX CD X X X X X X
Time to cross justifies open-cut, workspace reduced to
75'.  Estimated crossing timeframe is 48 hours.

050416_DB_1001_I_MI
UNT to Abrahams

Creek
2.1 41.337719 -75.910593 DPX FX DX-NF X X X X X X X

Intermittent stream is part of a wetland. Time to cross
justifies open-cut.  Estimated crossing timeframe is 24
hours.

011815_JC_1000_I_MI
UNT to Abrahams

Creek
2.6 41.332003 -75.904784 DPX FX DX-NF X X X X X X X

Time to cross justifies open-cut, workspace reduced to
75'.  Estimated crossing timeframe is 24 hours.

011815_JC_1001_P_MI UNT to Toby Creek 3.1 41.325872 -75.899495 DPX FX CD X X X X X X X

Topography would require deep bore pits, and adjacent
residence units limit the workspace required for other
trenchless construction methods. Workspace reduced to
75' in stream and floodway. Estimated crossing
timeframe is 48 hours.

011815_JC_1002_I_MI UNT to Toby Creek 3.1 41.325641 -75.899263 DPX FX DX-NF X X X X X X X
Intermittent stream is part of a wetland  . Time to cross
justifies open-cut,  workspace reduced to 75'. Estimated
crossing timeframe is 48 hours.

101717_AB_1001_I_MI UNT to Toby Creek 3.5 41.322740 -75.892915 DPX FX DX-NF X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

020916_BT_1001_I_MI
UNT to Abrahams

Creek
4.3R2 41.322800 -75.879463 DPX FX DX-NF X X X X X X X X X

Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

020916_BT_1003_P_MI
UNT to Abrahams

Creek
4.3R2 41.322343 -75.878331 DPX FX CD X X X X X X X

Timing to cross justifies open cut. Over half LOD is in
culverted section of stream.  Existing route not conducive
to trenchless crossing.  Estimated crossing timeframe is
24 hours

020916_BT_1006_I_MI
UNT to Abrahams

Creek
5.1 41.313760 -75.869775 N/A N/A N/A X X X X X X X

Time to cross justifies open-cut,  workspace reduced to
75' in stream.   Existing route not conducive to trenchless
crossing.  Feature not crossed by pipeline.

020916_BT_1007_I_MI
UNT to Abrahams

Creek
5.1 41.313748 -75.869682 DPX FX DX-NF X X X X X X X X

Steep topography on either side would make trenchless
crossing difficult.  Estimated crossing timeframe is 24
hours.

092314_GO_1001_I_MI
UNT to Abrahams

Creek
6 41.308143 -75.853945 DPX FX DX-NF X X X X X X X

Time to cross justifies open-cut. Existing route not
conducive to other trenchless methods like HDD.
Estimated crossing timeframe is 48 hours.

092414_GO_1002_I_IN Abrahams Creek 6.1 41.307219 -75.852585 DPX FX DX-NF X X X X X X X X
Time to cross justifies open-cut,  workspace reduced to
75' in stream. Estimated crossing timeframe is 48 hours.

092414_GO_1003_P_IM
UNT to

Susquehanna River
6.2R2 41.305865 -75.850449 DPX FX CD X X X X X X

Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 48 hours.

102315_WA_1001_P_MA (1) - 1 Susquehanna River 6.9 41.301427 -75.839206 CD CD CD X X X X X X X

 Geology indicates cobble - not conducive to HDD, Direct
Pipe, nor Microtunnel. Limited workspace for trenchless
technologies like HDD and Direct Pipe due to nearby
residencies and businesses.  Estimated crossing
timeframe is 60 days.

102315_WA_1001_P_MA (1) - 2 Susquehanna River 7.2 41.299318 -75.836335 CD CD CD X X X X X X X

 Geology indicates cobble - not conducive to HDD, Direct
Pipe, nor Microtunnel. Limited workspace for trenchless
technologies like HDD and Direct Pipe due to nearby
residencies and businesses. Estimated crossing
timeframe is 60 days.

102315_WA_1001_P_MA (2) - 1
Susquehanna River

(Cofferdam
crossing)

7 41.302896 -75.834354 N/A N/A N/A X X X X X X X

 Geology indicates cobble - not conducive to HDD, Direct
Pipe, nor Microtunnel. Limited workspace for trenchless
technologies like HDD and Direct Pipe due to nearby
residencies and businesses. Feature not crossed by
pipeline.
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Justification

102315_WA_1001_P_MA (2) - 2
Susquehanna River

(Cofferdam
crossing)

7.1 41.301451 -75.832772 N/A N/A N/A X X X X X X X

 Geology indicates cobble - not conducive to HDD, Direct
Pipe, nor Microtunnel. Limited workspace for trenchless
technologies like HDD and Direct Pipe due to nearby
residencies and businesses. Feature not crossed by
pipeline.

071416_GM_1001_P_IN Gardner Creek 9.7R2 41.279798 -75.811849 DPX FX CD X X X X X X X X

Significant elevation change, steep slope on the north
side (12 degrees) and over 55 feet thick fill/mine spoil
deposits on the south side of crossing present challenges
to trenchless construction methods. See site-specific
justification discussion in  the Gardner Creek Alternatives
Analysis .

050416_DB_1002_I_MI UNT to Mill Creek 10.1R2 41.275114 -75.809256 DPX FX DX-NF X X X X X
Workspace configuration at crossing is required for
pullback operations of St. Rte. 315 HDD  Estimated
crossing timeframe is 24 hours.

110514_JC_1002_P_IM Mill Creek 10.8R2 41.266725 -75.800212 DPX FX CD X X X X X X X X X

Cannot bore due to steep slope and rocky terrian. Slope
on the north side (28%) presents challenges to HDD,
Direct Pipe and Microtunnel construciton methods. In
addition, bore pits of over 6  feet deep would be required
due to the elevation difference of the stream channel and
the south side of crossing (very unsafe). Workspace
reduced to 75' through stream. Estimated crossing
duraction is 48 hours.

121614_JC_1000_P_MI Deep Creek 11.5R2 41.261322 -75.791256 DPX FX CD X X X X X X X X X

Cannot bore due to steep slope and rocky terrian.
Deviation crosses stream perpendicularly rather than
through meanders, as it would if co-located with power
line easement. Workspace reduced to 75' through stream
and floodway. Estimated crossing duration is 48 hours.

121614_JC_1001_E_MI UNT to Deep Creek 11.5R2 41.260502 -75.789742 DPX FX DX-NF X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

121514_JC_1001_E_MI UNT to Mill Creek 12.4R2 41.251750 -75.778697 DPX FX DX-NF X X X X X X X X
Workspace reduced to 75' through stream and floodway.
Estimated crossing timeframe is 24 hours.

121814_JC_1010_P_MI UNT to Mill Creek 13 41.249719 -75.774108 BX BX BX X X X X
Workspace reduced to 75' through stream and floodway.
Estimated crossing duration is 48 hours.

121814_JC_1011_P_MI UNT to Mill Creek 13.1 41.249490 -75.773361 DPX FX CD X X X X X X X X X

Constraints associated with bore of SR 2 39 and
121814_JC_1 11_P_MI, nearby residence, and steep
slope prevent trenchless construction. Workspace
reduced to 75' in stream and floodway. Estimated
crossing timeframe is 24 hours

121814_JC_1013_E_MI UNT to Mill Creek 13.2 41.249039 -75.771928 DPX FX DX-NF X X X X X X X
 Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours with its width
being 2 '.

121814_JC_1012_E_MI UNT to Mill Creek 13.2 41.248398 -75.770579 BX BX BX X X X X X
Stream incorporated as part of I476 bored crossing.
Workspace reduced to 75' through stream and floodway.
Estimated crossing duration is 48 hours.

121814_JC_1007_E_MI UNT to Mill Creek 13.3 41.247999 -75.770256 BX BX BX X X X X X
Stream incorporated as part of I476 bored crossing.
Workspace reduced to 75' through stream and floodway.
Estimated crossing duration is 48 hours.

121814_JC_1008_P_MI - 1 UNT to Mill Creek 13.3 41.247696 -75.770010 DPX FX CD X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

121814_JC_1005_P_MI UNT to Mill Creek 13.6 41.244100 -75.767517 DPX FX CD X X X X X X X

Steep slope on the south side of crossing (16%) present
challenges to trenchless construction methods (HDD,
Direct Pipe, Microtunnel). Workspace reduced to 75' in
stream and floodway. Estimated crossing duration is 48
hours.
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Justification

121814_JC_1006_I_MI UNT to Mill Creek 13.6 41.244035 -75.767435 DPX FX DX-NF X X X X X X X X

Steep slope on the south side of crossing (16%) present
challenges to trenchless construction methods (HDD,
Direct Pipe, Microtunnel). Workspace reduced to 75' in
stream and floodway. Estimated crossing timeframe is 24
hours.

121814_JC_1004_I_MI UNT to Mill Creek 13.7 41.243136 -75.766302 DPX FX DX-NF X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

121814_JC_1003_I_MI UNT to Mill Creek 13.8 41.241668 -75.764336 N/A N/A N/A X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Feature not crossed by pipeline.

121814_JC_1002_P_MI UNT to Mill Creek 13.9 41.241128 -75.763772 DPX FX CD X X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

121814_JC_1001_P_MI UNT to Mill Creek 13.9 41.240526 -75.763013 DPX FX CD X X X X X X X X X
Workspace reduced to 75' in stream and floodway. Time
to cross justifies open cut.  Estimated crossing timeframe
is 24 hours.

111014_JC_1001_E_MI UNT to Mill Creek 14.1 41.238520 -75.760495 DPX FX DX-NF X X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

041017_NJ_1002_I_MI
UNT to Little Bear

Creek
14.7 41.232180 -75.752526 DPX FX DX-NF X X X X X X X X

Workspace reduced to 75' in stream and
floodway.Estimated crossing timeframe is 24 hours.

043015_JC_1001_I_MI
UNT to Little Bear

Creek
15 41.229629 -75.749334 DPX FX DX-NF X X X X X X X X

Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

112114_JC_1003_P_IM - 1 UNT to Bear Creek 16.2 41.217339 -75.733550 DPX FX CD X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

112114_JC_1002_P_MI Bear Creek 16.2 41.217030 -75.733055 DPX FX CD X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing duration is 48 hours.

112114_JC_1001_P_MI - 1 UNT to Bear Creek 16.4 41.215436 -75.730538 DPX FX CD X X X X X X X X
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 24 hours.

112014_JC_1003_P_IM - 1 Meadow Run 16.7 41.212532 -75.725931 DPX FX CD X X X X X X X

Steep slopes north (23%) and south (44%) of the crossing
is impractical for trenchless methods (HDD, Direct Pipe,
Microtunnel). The elevation change would require bore
pits of over 5 feet deep (Unsafe). Workspace reduced to
75' in stream and floodway. Estimated crossing
timeframe is 48 hours

112014_JC_1002_P_MI UNT Meadow Run 16.9 41.210735 -75.723067 DPX FX CD X X X X X X X
Workspace reduced to 75' in stream, floodway, and
abuttting wetlands. Estimated crossing duration is 48
hours.

112014_JC_1001_P_MI
UNT to Little Shades

Creek
17.7 41.202669 -75.711108 DPX FX CD X X X X X X X X

Workspace reduced to 75' in stream, floodway, and
abuttting wetlands. Estimated crossing timeframe is 24
hours. Proximity to Meadow Run Road and residences
limits workspace availability for trenchless construction
methods.

111914_JC_1002_P_IM Little Shades Creek 18.3 41.196896 -75.702087 DPX FX CD X X X X X X

Slopes on the west side of the crossing (11%) can present
challenges to trenchless methods. Workspace reduced to
75' in stream and floodway. Estimated crossing
timeframe is 48 hours

111914_JC_1001_P_IM
UNT to Little Shades

Creek
18.4 41.196394 -75.701516 N/A N/A N/A X X X X X X X

 Workspace reduced to 75' in stream and floodway.
Feature not crossed by pipeline.

121614_JC_1009_P_IM Shades Creek 19.6 41.179581 -75.696617 DPX FX CD X X X X X X X X
 Workspace reduced to 75' in stream and floodway.
Current route is challenging for trenchless methods.
Estimated crossing timeframe is 48 hours.

121714_JC_1001_E_MI
UNT to Shades

Creek
20 41.173557 -75.696364 DPX FX DX-NF X X X X X X X X

 Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 48 hours.

121614_JC_1006_P_MI
UNT to Shades

Creek
20.1 41.172410 -75.696272 DPX FX CD X X X X X X X X

Trenchless impractical due to sideslope. Workspace
reduced to 75' in stream and floodway. Estimated
crossing duration is 48 hours.
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Justification

121614_JC_1004_I_MI UNT to Stony Run 21.2 41.157417 -75.693903 DPX FX DX-NF X X X X X X X X

Trenchless impractical due to sideslope. Workspace
reduced to 75' in stream and floodway. Estimated
crossing timeframe is 24 hours with its stream width
being approximately 4 '.

050615_JC_1001_P_IM Stony Run 22.7 41.136186 -75.689567 DPX FX CD X X X X X X X X

Trenchless impractical due to steep slopes north of the
crossing (35%), as well as south of the crossing (16%).
Workspace reduced to 75' in stream and floodway.
Estimated crossing timeframe is 48 hours

Notes:
1. In instances where a watercourse is crossed by the proposed pipeline or workspace multiple times, crossing numbers (e.g. “-1”, “-2”) have been added to the Watercourse ID.
Watercourse ID Key: P = perennial, I = intermittent, E = ephemeral, MA = major, IN = intermediate, MI = minor, C = canal, D = ditch
2. All route deviations implemented after the FERC Certificate Application are denoted with an "R" and indicate a MP equation.  MPs with an "R1" indicate route deviations implemented and provided to FERC prior to the issuance of the DEIS. MPs with an "R2" indicate route deviations implemented as part of the September 2016 Route Update. MPs with an “R3 indicate route deviations implemented post-FERC Certificate issuance. All MPs without an "R" indicate that the route has not changed since
the Certificate Application.
3. Crossing Type Key for Watercourse Channels:
• BX = Conventional Bore Crossing
• CD = Cofferdam Crossing
• DPX =  Dam-and-Pump Crossing
• DX-NF = Dry Crossing If No Flow
• FX = Flume Crossing
• HDD = HDD Crossing
• N/A = Not Applicable
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Justification

050715_JC_1001_PSS Exceptional (iii) PSS1 0R1 41.346512 -75.944958 CL - Open Cut - Matted X X X X X X

Wet soil conditions will challenge effective
dewatering activities.  (Time to cross justifies
open-cut). Existing route not conducive to other
trenchless methods like HDD. Project is co-
located with the Springville Gathering Pipeline
ROW.

050715_JC_1001b_PEM Exceptional (iii) PEM1 0.1 41.345911 -75.943878 N/A - Workspace - Matted X X X X X X X
Feature is not crossed by the centerline, Project
is co-located with the Springville Gathering
Pipeline ROW.

050715_JC_1001a_PEM Exceptional (iii) PEM1 0.1 41.346172 -75.944391 N/A - Workspace - Matted X X X X X X X
Feature is not crossed by the centerline, Project
is co-located with the Springville Gathering
Pipeline ROW.

032818_WA_001_PFO Exceptional (iii) PFO4 1.4 41.341598 -75.922439 CL - Open Cut - Matted X X X X X X
Time to cross justifies open-cut, workspace
reduced to 75'.

050416_DB_1001_PFO Other PFO1 2.1 41.337798 -75.910673 CL - Open Cut - Matted X X X X X X X
Wetland is part of an intermittent stream. Time
to cross justifies open-cut.

011815_JC_002_PFO Exceptional (iii) PFO1 3.1 41.325880 -75.899503 CL - Open Cut - Matted X X X X X X

Time to cross justifies open-cut. Steep
topography would require bore pits deeper than
3  feet, and adjacent residence units limit the
workspace required for other trenchless
construction methods. Workspace reduced to 75'
in stream and floodway. Stream can be crossed
in less than 24 hours due to its width been less
than 3 '.

092314_GO_001_PSS Other PSS1 6 41.308190 -75.853972 CL - Open Cut - Matted X X X X X X

Alignment crossing the wetland at top/narrowest
location. Time to cross justifies open-cut. Existing
route not conducive to other trenchless methods
like HDD.

110915_WA_003_PEM Other PEM1 6.6R2 41.304294 -75.844284 N/A - Workspace - Matted X X X X X X
Feature is not crossed by the centerline,
workspace adjusted to minimize impacts to
feature.

072219_MU_1000_PEM - 1 Other PEM1 12.1R3 41.256207 -75.782337 CL - Open Cut - Matted X X X X X X

Project is co-located with an adjacent pipeline
ROW.  Workspace reduced to 75'.  Length of
feature infeasible for conventional trenchless
technology.  Alignment not conducive for HDD.

072219_MU_1000_PEM - 2 Other PEM1 12.1R3 41.255463 -75.78177 CL - Open Cut - Matted X X X X X X

Project is co-located with an adjacent pipeline
ROW.  Workspace reduced to 75'.  Length of
feature infeasible for conventional trenchless
technology.  Alignment not conducive for HDD.

072219_MU_1000_PEM - 3 Other PEM1 12.1R3 41.255126 -75.781507 CL - Open Cut - Matted X X X X X X

Project is co-located with an adjacent pipeline
ROW.  Workspace reduced to 75'.  Length of
feature infeasible for conventional trenchless
technology.  Alignment not conducive for HDD.

072219_MU_1001_PFO Exceptional (iii) PFO1 12.2R3 41.254714 -75.780757 N/A - Workspace - Matted X X X X X
Feature is not crossed by the centerline, Project
is co-located with an adjacent pipeline ROW.
Workspace reduced to 75'.

072219_MU_1002_PEM Other PEM1 12.2R3 41.254615 -75.781 CL - Open Cut - Matted X X X X X X
 Project is co-located with an adjacent pipeline
ROW. Workspace reduced to 75'.

060618_WA_002_PEM Other PEM1 13.2 41.248682 -75.770947 CL - Open Cut - Matted X X X X X
Additional workspace needed for I-476 road
bore.

121814_JC_001_PEM Other PEM1 13.7 41.242790 -75.765697 N/A - Workspace - Matted X X X X X X X X
Feature is not crossed by the centerline,
workspace adjusted to minimize impacts to
feature, Project is co-located with existing ROW.
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Justification

111014_JC_002_PFO Exceptional (iii) PFO1 14.1 41.238804 -75.760698 N/A - Workspace - Matted X X X X X X X X
Feature is not crossed by the centerline,
workspace adjusted to minimize impacts to
feature, Project is co-located with existing ROW.

042417_GM_1001_PFO Exceptional (iii) PFO1 14.7 41.232205 -75.752559 CL - Open Cut - Matted X X X X X X X X X
Steep slope and terrain issues make a bore
unfeasible, Project is co-located with existing
ROW.

043015_JC_1001_PFO Exceptional (iii) PFO1 15 41.229655 -75.749365 CL - Open Cut - Matted X X X X X X X
Alignment crossing the wetland at top/narrowest
location. Time to cross justifies open-cut.

043015_JC_1001_PEM - 1 Exceptional (iii) PEM1 15 41.229800 -75.749688 N/A - Workspace - Matted X X X X X X

Feature is not crossed by centerline, steep side
slope and terrain issues make a bore impractical,
Project is co-located with existing ROW.
Workspace reduced to 75' through riparian zone.

043015_JC_1001_PEM - 2 Exceptional (iii) PEM1 15 41.229630 -75.749473 N/A - Workspace - Matted X X X X X X

Feature is not crossed by centerline, steep side
slope and terrain issues make a bore impractical,
Project is co-located with existing ROW.
Workspace reduced to 75' through riparian zone.

112114_JC_003A_PSS - 2 Other PSS1 16.2 41.217227 -75.733371 - - Matted X X X X X X X

Time to cross justifies open-cut. Project is co-
located with existing ROW. Workspace reduced
to 75'. Steep slope southeast of crossing (17%) is
impractical for trenchless crossing.

112114_JC_003B_PFO - 1 Other PFO1 16 41.218772 -75.735831 CL - Open Cut - Matted X X X X X X X X

Time to cross justifies open-cut. Project is co-
located with existing ROW. Workspace reduced
to 75'. Steep slope northwest of crossing (40%) is
impractical for trenchless crossing.

112114_JC_003B_PFO - 2 Other PFO1 16.1 41.217366 -75.733870 N/A - Workspace - Matted X X X X X X X X

Time to cross justifies open-cut. Project is co-
located with existing ROW. Workspace reduced
to 75'. Steep slope northwest of crossing (40%) is
impractical for trenchless crossing.

112114_JC_003B_PFO - 3 Other PFO1 16.2 41.217306 -75.733786 N/A - Workspace - Matted X X X X X X X X

Time to cross justifies open-cut. Project is co-
located with existing ROW. Workspace reduced
to 75'. Steep slope northwest of crossing (40%) is
impractical for trenchless crossing.

112114_JC_003B_PSS - 1 Other PSS1 16.2 41.217361 -75.733585 N/A - Workspace - Matted X X X X X X X X X

Time to cross justifies open-cut. Project is co-
located with existing ROW. Workspace reduced
to 75'. Steep slope northwest of crossing (40%) is
impractical for trenchless crossing.

112114_JC_002_PSS Other PSS1 16.4 41.215455 -75.730569 CL - Open Cut - Matted X X X X X

Steep slope and terrain issues make a bore
unfeasible, workspace adjusted to minimize
impacts to feature, Project is co-located with PPL
Northeast Reliability ROW. Workspace reduced
to 75' in stream and floodway. Steep topography
on the north side of crossing (15%) presents
challenges to trenchless construciton methods
(HDD, Direct Pipe & Microtunnel). Due to the
elevation change, deep boring pits would be
required (over 35 feet deep).

112114_JC_002_PEM Other PEM1 16.4 41.215373 -75.730334 N/A - Workspace - Matted X X X X X X X
Workspace reduced to 75' in stream and
floodway.

112014_JC_002_PFO Other PFO4 16.8 41.211214 -75.723831 CL - Open Cut - Matted X X X X X X X
Timing to cross justifies open-cut, Project is co-
located with PPL Northeast Reliability ROW.
Workspace reduced to 75'.
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Justification

112014_JC_002_PEM Other PEM1 16.8 41.210961 -75.723339 N/A - Workspace - Matted X X X X X X
Feature is not crossed by centerline, Project is co-
located with PPL Northeast Reliability ROW.

112014_JC_001_PFO Exceptional (iii, iv) PFO1 17.7 41.202828 -75.711320 CL - Open Cut - Matted X X X X X X X

Timing to cross justifies open-cut, Project is co-
located with PPL Northeast Reliability
ROW.Workspace reduced to 75' in stream,
floodway, and abutting wetlands. Stream can be
crossed in less than 24 hours. Proximity to
Meadow Run Road and residences limits
workspace availability for trenchless construction
methods.

112014_JC_001_PEM Exceptional (iii) PEM1 17.8 41.202849 -75.711255 N/A - Workspace - Matted X X X X X X X
Feature is not crossed by centerline, Project is co-
located with PPL Northeast Reliability ROW.

121614_JC_001_PEM Exceptional (iii) PEM1 19.7 41.178122 -75.696743 N/A - Workspace - Matted X X X X X X X X

Feature is not crossed by the centerline, Limited
workspace and constructability concerns with the
SR 115 bore make trenchless technology
unfeasible, Route shifted to minimize impacts to
feature.

121614_JC_001_PFO - 1 Exceptional (iii) PFO4 19.6 41.179513 -75.696593 CL - Open Cut - Matted X X X X X X X X

Limited workspace and constructability concerns
with the SR 115 bore make trenchless technology
unfeasible, route was shifted to minimize impacts
to feature, Project is co-located with existing
ROW.

121614_JC_001_PFO - 2 Exceptional (iii) PFO4 19.7 41.178672 -75.696555 CL - Open Cut - Matted X X X X X X X X

Limited workspace and constructability concerns
with the SR 115 bore make trenchless technology
unfeasible, route was shifted to minimize impacts
to feature, Project is co-located with existing
ROW.

102115_WA_003_PFO Other PFO1 22.7 41.135683 -75.689330 N/A - Workspace - Matted X X X X X X X X
Feature is not crossed by centerline, workspace
adjusted to minimize impacts, Project is co-
located with existing ROW.

Notes:
1. In instances where a wetland is crossed by the proposed pipeline or workspace multiple times, crossing numbers (e.g. “-1”, “-2”) have been added to the Wetland ID.
2. Resource Value Definitions: Pennsylvania Exceptional Value Wetland as defined by PA Code §105.17 (relating to special criteria for projects affecting important wetlands).  Criteria are:
(ix) Serves as habitat for fauna or flora listed as ‘‘threatened’’ or ‘‘endangered”
(x) Is hydrologically connected to or located within a 1/2-mile from habitat for fauna or flora listed as ‘‘threatened’’ or ‘‘endangered’’ and wetland dependent;
(xi) Located in or along the floodplain of the reach or tributaries of a wild trout stream or waters listed as exceptional value;
(xii) Located along an existing public or private drinking water supply.
3. Wetland Cover Type based on Cowardin, 1979
Key: PEM1 = palustrine emergent, persistent; PEM2 = palustrine emergent, non-persistent; PFO1 = palustrine forested, broad-leaved deciduous; PFO4 = palustrine forested, needle-leaved evergreen; PSS1 = palustrine scrub-shrub, broad-leaved deciduous; PSS3 = palustrine scrub-shrub, broad-leaved evergreen.
4. All route deviations implemented after the FERC Certificate Application are denoted with an "R" and indicate a MP equation.  MPs with an "R1" indicate route deviations implemented and provided to FERC prior to the issuance of the DEIS. MPs with an "R2" indicate route deviations implemented as part of the September 2016 Route Update. MPs with an “R3 indicate route deviations implemented post-FERC Certificate issuance. All MPs without an "R"
indicate that the route has not changed since the Certificate Application.
5. Crossing Type Key for Wetlands:
• CL-Bore = Pipeline centerline crosses under wetland. Construction method is bore.
• CL-HDD = Pipeline centerline crosses under wetland. Construction method is HDD.
• CL-Open Cut = Pipeline centerline impacts wetland. Construction method is open cut.
• Matted = Wetland will be matted for temporary equipment crossing.
• N/A = Not affected by pipeline construction.
• N/A-Workspace = Pipeline trench does not impact wetland.
• “-“ = No alternative construction method is proposed.
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Justification

052115_JC_1001_P_MA Lehigh River HQ-CWF, MF III - 23 41.131387 -75.688235 FX DPX DPX N/A X X X X X X

Steep slopes north of the crossing (35%) and
south of the crossing (16%) present
challenges to trenchless methods. HDD
launch & receiving pits would need to be
sited 1 foot above water level. Variability of
geotechnical materials also challenge the
feasibility of Direct Pipe, Microtunnel and
Conventional boring methods.  See site-
specific justification discussion in Section
12.6 of the Alternatives Analysis (Lehigh
River/Reservoir).

Notes:
1. In instances where a watercourse is crossed by the proposed pipeline or workspace multiple times, crossing numbers (e.g. “-1”, “-2”) have been added to the Watercourse ID.
Watercourse ID Key: P = perennial, I = intermittent, E = ephemeral, MA = major, IN = intermediate, MI = minor, C = canal, D = ditch
2. All route deviations implemented after the FERC Certificate Application are denoted with an "R" and indicate a MP equation.  MPs with an "R1" indicate route deviations implemented and provided to FERC prior to the issuance of the DEIS. MPs with an "R2" indicate route deviations implemented as part of the September 2016 Route Update. MPs with an “R3 indicate route deviations implemented post-FERC Certificate issuance. All MPs without an "R" indicate that the route has not changed since
the Certificate Application.
3. Crossing Type Key for Watercourse Channels:
• DPX =  Dam-and-Pump Crossing
• HDD = HDD Crossing
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Figure 2-2 
Excerpt of Hillman Seam Notation (From PADEP BMAR Map reference DEP 

BMAR N-5C-01) 
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Figure 2-3 
Geotechnical Investigation Boring Locations - Susquehanna River 
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Figure 3-1 
Dense Development Surrounding the Proposed Crossing Location 

 
 



 

 

Susquehanna River Crossing - Alternatives Analysis 
Phase 1 of the PennEast Pipeline Project 

 
 

16 
 

Other nearby existing infrastructure and sensitive resources also influenced the siting of the proposed 
crossing location. The crossing location is bordered by the Wyoming Valley Levee System and the Wilkes-
Barre Wyoming Valley Airport to the southwest, and the Wyoming Monument and the recently constructed 
Wyoming Bridge (8th Street Bridge) to the north.  

3.1.1 The Wyoming Valley Levee System 

The Wyoming Valley Levee System is a USACE Project that was constructed to provide flood protection 
to the region. It is designed to contain the flow from the 1 percent annual chance of flood, significantly 
reduces the risk of flood damages, and has prevented more than $7.5 billion in flood damages since 1968 
(USACE and FEMA, 2014). The Luzerne County Flood Protection Agency and local residents voiced 
concern for the siting of the PennEast Project near the levee due to the potential risks of compromising the 
integrity of the flood control system. The Project has been sited approximately 1,000 feet upstream of the 
Kingston to Exeter Segment of the levee system, and construction will not have any impact on the levee. 
The levee system, which is comprised of several separate levees, continues approximately 9.5 miles 
downstream of the proposed crossing. 

3.1.2 The Wilkes-Barre Wyoming Valley Airport 

The Wilkes-Barre Wyoming Valley Airport is a small county-owned airport with one 3,375-foot asphalt 
runway and one 2,191-foot turf runway. It occupies 135 acres of land and is located north and east of the 
Wyoming Valley Levee System, approximate 1,200 feet southwest of the proposed Project. 

3.1.3 The Wyoming Monument 

The Wyoming Monument is a National Register of Historic Places (NRHP)-listed resource that is located 
at the corner of Wyoming Avenue and Susquehanna Street in Wyoming Township. It is situated 
approximately 630-feet northeast of the proposed Project centerline. PennEast has developed a 
comprehensive plan for identifying historic properties within the proposed Project workspace, as well as 
within the line of sight of proposed aboveground facilities and areas where landscape alterations may occur. 
This plan has been developed in collaboration with the Pennsylvania Historical and Museum Commission 
(PHMC). Based on the current proposed route and associated features, PennEast and the PHMC do not 
anticipate any impacts to this historic property. 

3.1.4 The Wyoming Bridge 

The Wyoming Bridge, or 8th Street Bridge, crosses the Susquehanna River connecting Wyoming and Plains 
Townships. The Project was sited approximately 0.5 mile downstream of the bridge, avoiding the bridge 
abutments and densely populated residential areas of Wyoming Borough. In response to discussions held 
during interagency meetings, PennEast evaluated the possibility of attaching the pipeline to the 8th Street 
Bridge. There are a couple of factors that would prevent PennEast from adopting this alternative. The 
pipeline is 36-diameter and weighs approximately 285 pounds per foot. The size and weight of the pipeline 
makes hanging the pipeline not a practical solution. Based on the configuration of the bridge beams and 
foundation (see Figure 3-2), the pipe would likely need to be bolted to the side of the concrete bridge beams, 
making it the lowest member of the bridge and susceptible to damage from debris floating in the river. If 
the pipeline is the lowest member of the bridge structure, the pipeline could also restrict the floodway 
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is similar to Direct Pipe with the exception that shafts are used to launch and retrieve the microtunneling 
bore machine. This introduces additional feasibility considerations which are discussed in further detail in 
Section 4.1.2.2. 

The Direct Pipe and microtunneling techniques involve pushing a steel product pipeline with a microtunnel 
machine attached to the lead pipe from the entry location through to the exit location using a pipe thruster. 
The thruster is set up within a shallow shaft or on the ground surface at the entry location.  As the 
microtunnel machine is pushed through the ground, the encountered geotechnical materials are consumed 
through the cutterhead of the machine and removed through installed pipe using a closed-loop, slurry 
system.   

This process involves pumping water down to the front of the machine and pumping the water and cuttings 
mixture back up to the ground surface for processing. Bentonite is often added to the slurry system to help 
with processing and removal of the cuttings within the machine. The cutterhead at the front of the 
microtunnel machine excavates a larger bore diameter than that of the product pipe. Lubrication is pumped 
into this annular space to help reduce frictional forces acting on the pipe string. Water jets directed within 
the crushing chamber of the machine and cutterhead are often used to help process the encountered 
geotechnical materials within the crushing chamber, especially within cohesive soils. 

Cutterheads, used to excavate the encountered geotechnical conditions, must be matched for the anticipated 
ground conditions along an alignment. Cutterheads used to excavate soils are not capable of excavating 
bedrock materials. Similarly, bedrock machines are not capable of excavating soil materials without great 
difficulty and high jacking forces. Mixed-face cutterheads, used to excavate soils containing some cobbles 
and/or boulders, do not work well within clayey soils or bedrock materials.  

Direct Pipe allows for the direct installation of the pipeline along an alignment that resembles an HDD 
installation. Curves are routinely completed for Direct Pipe installations, with a curve radius slightly tighter 
to that used for HDD installations. Alignments are typically designed similar to the requirements for an 
HDD installation but at a much shallower depth, as no drilling fluid is used to convey the excavated material 
outside of the pipe string. Unlike HDD installations, a return line slurry pump, located within the 
microtunnel boring machine, pumps the cuttings out of the machine and to the ground surface.  

As a result, the overlying soils are not required to resist high drilling fluid pressures as they are for an HDD 
installation. This allows for shallower installation depths with this construction method. 

The Direct Pipe method does not have the ability to change out cutters during an installation without 
removing it from the ground. If cutters are worn out to the point they need to be replaced, the thruster is 
used to pull the entire installed pipe string and machine out of the excavated bore. As the machine and pipe 
string are retracted, a thick bentonite mixture (similar to the properties of the lubrication fluid) is pumped 
into the excavation to help support the surrounding soil. Once out of the ground, repairs can be made to the 
machine.  

When ready, the machine and pipe string are then re-installed into the previously excavated bore. If any 
material falls into the bore during and following removal of the pipe string and machine, the machine 
excavates the material as it did previously. Too much ground loss can lead to excessive settlements where 
significant bore collapse occurs.  
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inefficiencies during excavation and installation of the pipeline which would lengthen the time of pipeline 
installation due to the potential equipment requirements and depths of river at the time of crossing. The 
volume of material that would be removed to establish a stable trench would require additional material 
management and handling. The river flow could cause material to be transported downstream and not 
recoverable for trench backfill and riverbed restoration. Additional risk factors are control and mitigation 
of short-term increased sedimentation downstream and inspecting trench and pipe laying prior to 
backfilling. 

4.2.1.3 Wet Open-Cut Site Specific Feasibility 

A wet open-cut crossing that necessitates excavating a trench without the use of diversion and/or cofferdams 
has been considered, but is likely not feasible based on several factors. Based on historical flow data of the 
river, river currents would move sediment into the trench, cause limited trench visibility, and result in short-
term increased sedimentation downstream. Additionally, given the river bed material, a large volume trench 
excavation will be required for the side-slopes to be 4 horizontal on 1 vertical (4H:1V) or flatter for stable 
trench side slopes.  

Wet open-cut crossings result in short-term sedimentation that can impact downstream aquatic life and their 
habitats. Typically, the effects are temporary, and benthic and fish communities recover within one year of 
the disturbance (Reid and Anderson, 1999). However, utilizing a dry, open-cut crossing technique can 
significantly reduce downstream turbidity and sedimentation (Reid et al., 2002). Therefore, PennEast 
evaluated dry crossing techniques to minimize impacts to aquatic life. 

4.2.2 Dry Open-Cut Crossing  

Dry open-cut crossing construction is composed of building temporary dams (i.e., diversion dams or 
cofferdams) to divert or block a portion of the river and allow dewatering of the river channel where the 
work will be performed.  Temporary dams are necessary to create a dry working area within the river 
channel for trench excavation, pipeline installation, backfilling and riverbed restoration. This technique 
serves to reduce downstream river sedimentation potential and is therefore favored over wet open-cut 
crossing techniques. 

Various types of cofferdams and have been considered for this application, and the type of cofferdam used 
will depend on the flow conditions at the time of construction. Crossing of the Susquehanna River includes 
installing a diversion dam upstream of the pipeline trench worksite at the tip of Monocanock Island.  The 
division dam would be constructed to block off one of the river channels to divert flow into the opposite 
channel on the other side of the island. Two temporary coffer dam alternatives PennEast considered for this 
approach include a Portadam® style cofferdam and a steel sheet pile cofferdam. Once the river channel 
flow is diverted, a set of cofferdams would be installed at the edge of the worksite to isolate the construction 
workspace from river flow. An overview of the construction sequence is described below: 

Stage 1 (North Channel):  

1. Assess current weather conditions, weather forecast, and flows of north channel for crossing 
feasibility.   

2. Acquire sign-off from Environmental inspector, Contractor, and PennEast representative prior 
to commencement of construction activities.  
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3. Construct Stage 1 Diversion Dam at the upstream tip of Monocanock Island in the northern 
channel. The diversion dam will reduce the river velocity, but the river channel will remain 
flooded between the diversion dam and the cofferdam.   

4. Construct Stage 1 Cofferdams at the edge of workspace.   
5. Excavate Stage 1 trench, install pipeline, and backfill.  
6. Restore pre-construction contours to the extent practicable. 
7. Remove Stage 1 Cofferdams. 
8. Remove Stage 1 Diversion Dam.    

Stage 2 (South Channel):  

1. Assess current weather conditions, weather forecast, and flows of south channel for crossing 
feasibility.   

2. Acquire sign-off from Environmental inspector, Contractor, and PennEast representative prior 
to commencement of construction activities.  

3. Construct Stage 2 Diversion Dam at the upstream tip of Monocanock Island in the southern 
channel. 

4. Construct Stage 2 Cofferdams at the edge of workspace.   
5. Excavate Stage 2 trench, install pipeline in the dry, and backfill.   
6. Excavate the trench on the island, install pipeline, tie-in weld on the island, and backfill. 
7. Restore pre-construction contours to the extent practicable. 
8. Remove Stage 2 Cofferdams. 
9. Remove Stage 2 Diversion Dam.  

4.2.2.1 Dry Open-Cut Primary Risk Factors 

The primary construction risk factor for using a diversion dam and cofferdam approach for a dry open-cut 
crossing is the river water overtopping the diversion and cofferdams.  River gage data is available from 
USGS Station 01536500-Susquehanna River at Wilkes-Barre, approximately 4.4 miles downstream from 
the Project site.  The period of record available online is from April 1899 to the current year.  The river 
gage data was reviewed. Water elevations and river flows were considered, including the period of historical 
low monthly flow conditions in the river.  Low monthly flow conditions typically occur between July and 
September, which is when PennEast would propose crossing the river.  If the river is flowing under low 
mean monthly flow conditions at the time of crossing, then the Portadam® option has a low risk of being 
overtopped in the deepest part of the river channels.  However, if flow conditions are greater than the mean 
river flow, the Portadam® system has a risk of being overtopped by river water.  In this case, PennEast 
would use a steel sheet pile wall diversion dam and cofferdam system. A typical construction sequence for 
a sheet pile cofferdam would be phased in two stages (north and south):  

Stage 1(North Channel): 

1. Assess current weather conditions, weather forecast, and flows of north channel for crossing 
feasibility.   

2. Acquire sign-off from Environmental inspector, Contractor, and PennEast representative prior to 
commencement of construction activities.  

3. Install Stage 1 temporary support piles. 
4. Construct Stage 1 brace framework between support piles. 
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5. Set Stage 1 sheet piles within support piles. 
6. Install Stage 1 sheet piles to proper embedment within riverbed. 
7. Dewater Stage 1 cofferdam. 
8. Excavate Stage 1 trench, install pipeline, and backfill. 
9. Restore pre-construction contours and riverbed to the extent practicable.  
10. Flood Stage 1 cofferdam, remove Stage 1 sheet piles, and then remove Stage 1 bracing.   

Stage 2 (South Channel): 

1. Assess current weather conditions, weather forecast, and flows of south channel for crossing 
feasibility.   

2. Acquire sign-off from Environmental inspector, foreman, and PennEast representative prior to 
commencement of construction activities.  

3. Install Stage 2 temporary support piles. 
4. Construct Stage 2 brace framework between support piles. 
5. Set Stage 2 sheet piles within support piles. 
6. Install Stage 2 sheet piles to proper embedment within riverbed. 
7. Dewater Stage 2 cofferdam. 
8. Excavate the Stage 2 trench on the island, install pipeline, tie-in weld on the island, and backfill. 
9. Restore pre-construction contours and riverbed to the extent practicable.  
10. Flood Stage 2 cofferdam, remove Stage 2 sheet piles, and then remove Stage 2 bracing.   

A technical memorandum that summarizes the results of the hydraulic evaluation is provided in Appendix 
D. 

4.2.2.2 Dry Open-Cut Site-Specific Feasibility - Portadam® Cofferdam 

Portadams® are freestanding cofferdams comprised of a rigid steel frame that rests directly on the channel 
bottom, overlain with an impermeable membrane, which is secured to the frame. The Portadam® approach 
includes minimal subsurface impact and shorter installation and breakdown times than other comparable 
cofferdam systems. Portadam® was considered for construction of the crossing with the use of diversion 
dams and worksite cofferdams. The maximum allowable retained water depth is approximately 10 to 12 
feet. During the timeframe from July to September, the mean river flow is low enough such that the 
Portadam® will have a low risk of being overtopped during pipeline installation. However, if the weather 
outlook is projecting a severe weather event, then PennEast would plan to stabilize the riverbed at the trench 
worksite and remove equipment and the Portadam® system.  This would allow the river to flow with no 
obstructions.  The flexibility to set up and remove a Portadam® provides an advantage over a temporary 
steel sheet pile wall system that requires longer set up and take-down timeframes.  If the river is not flowing 
in a low flow condition when PennEast is scheduled to install the pipeline, then the Portadam® system is 
more likely to be overtopped, and in that event a steel sheet pile cofferdam would be constructed as an 
alternative.  

4.2.3 Dry Open-Cut Site-Specific Feasibility - Sheet Pile Cofferdam 

Steel sheet piles are long structural sections with a vertical interlocking system that creates a continuous 
wall. Sheet pile walls are able to retain water by transferring pressure from the high side of the wall to the 
soil in front of the wall. The sheets could be designed support up to 15 feet water pressure, which could 
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accommodate water levels higher than typical low flow conditions. A similar design had been utilized a 
short distance upstream in the Susquehanna River for the construction of the Wyoming Bridge piers, which 
proved to be an effective design.  An overview of the Wyoming Bridge construction project is provided in 
Figure 4-1 below. Sheet pile cofferdam is a proven technology, but it would require mobilizing additional 
equipment and in-river work to install the cofferdam. 

Figure 4-1 
Sheet Pile Cofferdams Used to Construct the Wyoming Bridge 
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5.0 Summary 

PennEast evaluated route and construction method alternatives for the proposed Susquehanna River 
crossing. The route was selected to avoid extensive development, flood projects, and other critical 
infrastructure, and to maximize use of previously-disturbed land and open space. Due to historical mining 
operations and geotechnical conditions, a trenchless crossing was deemed to be infeasible at the proposed 
crossing location. A dry, open-cut crossing that utilizes diversion dams and cofferdams was determined to 
be the most practicable alternative, and has therefore been incorporated in the Project design. PennEast 
intends to construct the crossing during the summer, which is the low flow season. To minimize impacts 
further, PennEast will implement best management practices (BMPs) outlined in the Project Erosion and 
Sediment Control Plan (E&SCP) and FERC Plan and Procedures, as well as any additional, practicable 
recommendations provided by federal and state agencies.  
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Appendix A – Historical Mine Maps  
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