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M E M O R A N D U M  

 

 

To:  Stephen Repasch, Bethlehem Authority Executive Director 

 

From:  Philip E. Gauffreau, PE, Discipline Leader, Geotechnical Services 

Ronald B. Madison, PE, Regional Client Manager 

 

Date:  June 22, 2016  

 

Re:  PennEast Pipeline Impact Study Recommendations 

 Wild Creek Watershed and Public Water Supply Facilities 

Bethlehem Authority Properties, Carbon & Monroe Counties, PA 
  MC Project No.14002428B 

 

 

Per your request, Maser Consulting is providing this memorandum to summarize the proposed 

PennEast Pipeline Impact Study reviews, and to provide our recommendations for consideration 

by you and the Bethlehem Authority as part of the continued discussions with PennEast Pipeline 

Company, LLC (PennEast) regarding their request for a utility easement through the Bethlehem 

Authority properties and rights-of way in Carbon and Lehigh Counties, Pennsylvania. The 

PennEast Pipeline Proposed Route is illustrated on the attached web-site screen shots (6/3/16).  

 

Our initial discussions began in December 2014, and our efforts were kicked off with Bethlehem 

Authority in the form of a file review and site tour to the Watershed properties on April 17, 2015.  

Maser Consulting prepared a Preliminary NG Pipeline Study dated July 10, 2015, which outlines 

ten (10) specific preliminary recommendations.  We also provided a minor Addendum 

Memorandum regarding the Blue Mountain Revised NG Pipeline Alignment dated August 14, 

2015.  These documents were reviewed by the Bethlehem Authority and forwarded to PennEast 

with cover letters dated July 16, 2015 and August 19, 2015, respectively, and copied to the 

Federal Energy Regulatory Commission (FERC), PADEP, Bethlehem City Council, and other 

elected officials of the Bethlehem Water service area. 

 

PennEast provided a response letter dated October 9, 2015 which addressed each of the ten (10) 

preliminary study recommendations.  In addition, PennEast began meeting with the Bethlehem 

Authority Staff and their consultants regarding mitigation plans and improvements to better 

protect the Authority’s infrastructure.  The City of Bethlehem provided PennEast with water 

system plans and reports pertinent to the proposed NG pipeline easement.  The use of trenchless 

excavation methods was discussed at a meeting between the Bethlehem Authority Staff, 

PennEast and their consultants, and these alternatives were presented in a PennEast cover letter 

dated November 19, 2015.  In late 2015, the lead consultant for PennEast began geotechnical 

investigations to explore alternate means of NG pipeline construction.  The latest reports 

provided by PennEast are entitled: 
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 Geophysical Investigation Summary, Bethlehem Water Tunnel Crossing, Danielsville, 

PA (Blue Mt.), prepared by Hatch Mott MacDonald, dated May 9, 2016; 

 

 Beltzville Lake Crossing Horizontal Directional Drilling (HDD) Geotechnical 

Exploration Study, prepared by Hatch Mott MacDonald, dated May 11, 2016. 

 

The memorandum follows the outline of the Preliminary NG Pipeline Impact Study dated July 

10, 2015, addresses each of the ten (10) recommendations, and the PennEast responses from 

their October 9, 2015 letter.  This memorandum provides a summary of the follow-up 

discussions, geotechnical investigations, and further recommendations.  This memorandum does 

not repeat the executive summary and/or background information previously presented, but only 

provides reference to these prior documents. 

 

Summary of July 2015 NG Pipeline Impact Recommendations and October 2015 Response: 

 

1. Alternate NG Pipeline Route East of the Bethlehem Authority Watershed:    We had 

recommended that PennEast avoid encroachment of the 22,000-acre Bethlehem Authority 

Watershed by pursuing a pipeline alignment route to the east.  PennEast responded that 

this eastern alternate would cause “significant increase in the number of landowners 

directly impacted by the Project and a significant reduction in the amount of co-location 

with existing utility rights-of-way” as presented in their October 9, 2015 Exhibit BA-1.  

Although avoiding the watershed to the east is preferred, we recognize that PennEast has 

been investigating the route of least impact to residential property and the environment.  

It is unlikely that a route revision to the east is feasible. 

 

2. Alternate NG Pipeline Route West of the Bethlehem Authority Watershed:    We had 

recommended that PennEast avoid encroachment of the 22,000-acre Bethlehem Authority 

Watershed by pursuing a pipeline alignment route to the west from that currently 

proposed.  PennEast responded that this western alternate would cause “an increase in the 

amount of co-location and shift the proposed route 1,000 feet west of Wire Ridge 

Tunnel,” but poses “constructability and engineering challenges” as presented in their 

Exhibit BA-2.  Through follow-up meetings, PennEast provided additional topographical 

and geotechnical exhibits that support the challenges of avoiding the watershed to the 

west. 

 

3. Provide Detailed Mapping of the Proposed Route Indicating Authority Infrastructure:  

We provided PennEast with digital copies of the original 1939 design plans for the Wild 

Creek Reservoir, as well as the raw water transmission mains and rock bore water 

transmission tunnels through Wire Ridge and Blue Mountain.  PennEast provided 

updated route mapping in plan and profile views, Exhibits BA-4A through BA-5B.  This 

lead to an improved understanding by PennEast regarding the sensitivity of the Authority 

infrastructure and motivation to seek a safer construction design to better avoid impact to 

the water transmission facilities.  This resulted in the exploration of trenchless 
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construction methods and some alignment revisions, as presented in the PennEast 

“Proposed 36” Pipeline HDD Exhibit Plan & Profile Pohopoco Creek and Wild Creek 

HDD” dated last revised 3/18/16 (reduced plan attached).  We support the currently 

proposed horizontal directional drilling (HDD) method of routing the NG Pipeline 6,100 

linear feet underground, starting near Pohopoco Drive, continuing south under Beltzville 

Lake, continuing approximately 100+ feet below the Bethlehem Authority water 

transmission lines, and ending 300 feet south east of the Wire Ridge Tunnel Portal. 

 

4. Improved Co-Location:  We had recommended that additional co-location would lessen 

impact to the Authority’s managed woodlands and natural habitats.  PennEast responded 

that it would “coordinate with other owners of adjacent easements” and “develop specific 

and industry approved protocols for construction adjacent to the Authority’s easements”.  

We have not yet received the PennEast referenced protocols.  

 

It is our understanding that PennEast will follow the standards of: the Pipeline and 

Hazardous Materials Safety Administration (PHMSA), the American National Standards 

Institute (ANSI), the American Society of Mechanical Engineers (ASME), and the 

American Society for Testing and Materials (ASTM) ; in particular, the Location 

Classifications for Design and Construction (Class 1 rural, through Class 4, densely 

populated area).  Allowable pipe stresses, as a percentage of specified minimum yield 

strength (SMYS) decreases as the Location Class level increases.  It is our understanding 

that the general classification for the rural Bethlehem Watershed would be Class 1.  

However, due to the sensitive nature of the watershed and its importance as a potable 

water resource to over a hundred thousand customers, we recommend that higher level of 

pipeline Design and Construction Classification be employed.  This would reduce the 

probability of a catastrophic failure and potential negative impact to Bethlehem Authority 

drinking water assets.   

 

Maser Consulting issued a Preliminary Impact Study Addendum Memorandum dated 

August 14, 2015 objecting to the PennEast revised route over Blue Mountain which 

would cross over the Bethlehem Authority transmission rock bore tunnel in two separate 

locations.  PennEast provided follow-up geotechnical investigation and Exhibits BA-6A 

& BA-6B dated 5/9/16 (attached).   

 

We worked with the Bethlehem Authority Staff to issue the National Park Service letter 

dated January 5, 2016 (attached) to gain support for an alternative crossing of the 

Appalachian Trail to the east and avoid the proposed double NG pipeline crossing of the 

water transmission rock bore tunnel at Blue Mountain.  The alternate route provided in 

the “Potential PPL Co-Location” Exhibit would increase the co-location of PennEast with 

both PPL and Buckeye easements over Blue Mountain and also reduce the environmental 

impact of new woodland clear-cut easements.   Should NG Pipeline route remain over the 

Bethlehem Authority Blue Mountain Tunnel, we recommend that the use of explosive 

materials for trench rock excavation be prohibited within 2,000 feet of the water tunnel.   
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We still recommend improved co-location of the proposed NG Pipeline easement and 

Lovitt Road, north of Pohopoco Drive. 

 

5. Increased Distance from Wild Creek Earthen Dam:  We recommended that PennEast 

increase the separation distance between their proposed NG pipeline rout and the base of 

the 1939 Wild Creek Earthen Dam.  We had also recommended that PennEast provide 

more geotechnical investigation as well.  PennEast agreed to additional geotechnical 

investigation and the exploration of trenchless construction methods.  The proposed HDD 

excavation begins approximately 500 feet to the south of the intersection of Lovitt Road 

and Pohopoco Drive.  The base of the Wild Creek Earthen Dam is located approximately 

1,600 feet northeast of this intersection and the proposed NG pipeline to be installed with 

open cut construction.  We still have some concerns regarding the proximity of the 

earthen dam and shock wave of a catastrophic NG pipeline failure or explosion.   

 

We are not aware of industry standards regarding minimum separation distance between 

proposed NG pipelines and earthen dams, maximum allowable vibration thresholds for 

earthen dams, or models for estimating the magnitude and propagation of blast shock 

wave vibrations based upon the local geology.  However, if such models exist, we 

recommend that PennEast demonstrate that the potential blast magnitude would not cause 

damage to the 1939 earthen dam.  In the absence of such models, we again recommend 

that higher level of pipeline Design and Construction Classification be employed within 

the Bethlehem Watershed, which would reduce the probability of a catastrophic failure 

near the dam. 

  

6. Horizontal & Vertical Profile Mapping and Further Geotechnical Studies:    We 

expressed our concern regarding the geology, horizontal and vertical separations 

proposed, and the potential impact of blasting and other construction vibratory impacts 

on the Authority’s infrastructure.  PennEast agreed to additional geotechnical 

investigation and the exploration of trenchless construction methods (see pages 5 & 6 of 

this memo). 

 

7. Loss of Authority Property Management Revenues:  We recommended that PennEast 

address revenue losses to the Authority through their Carbon Credits and timber 

harvesting.  PennEast responded by reducing the proposed permanently maintained right-

of-way width and will negotiate regarding revenue losses.  We recommend that these 

negotiations include an annual maintenance of right-of-way fee and insurance bonding. 

 

8. Potential for Increased Trespassers:  We expressed our concerns that the proposed 

easements would increase trespassers and recommend that fencing and gates be 

implemented.  PennEast responded with a shared concern and a commitment to work 

with the Authority to mitigate this concern.  We recommend that PennEast provide the 
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detailed plans to Bethlehem Authority for review and comment prior to Construction of 

any permanent facilities. 

 

9. More Detailed Geological Mapping along NG Pipeline Route:  We requested and 

PennEast provided more detailed geologic mapping along the proposed and alternative 

NG pipeline routes.  The recently received Geotechnical and Geophysical Investigation 

Reports are reviewed below. 

 

10. Improvements to Bethlehem Authority Existing Infrastructure:  We recommended that 

PennEast study the feasibility of providing redundant equal facilities and/or alternate 

means of insurance bonding.  PennEast responded with a commitment to discuss these 

concerns. Follow-up meetings held with PennEast resulted in their better understanding 

of the complex Bethlehem Authority water system and the fact that the current 

emergency interconnections with adjacent water systems may have insufficient capacity 

to meet the 14,000,000 gallon per day average daily demand provided by the primary 

Bethlehem Authority Pocono source infrastructure.  As such, we recommend that future 

negotiations include annual maintenance of right-of-way fee.  PennEast should provide a 

bond sufficient to fund emergency measures necessary to meet average daily demand 

should a catastrophic NG pipeline failure negatively impact Bethlehem Authority 

drinking water assets. 

 

Hatch Mott MacDonald, May 2016 Geotechnical and Geophysical Studies: 

 

 Geophysical Investigation Summary, Bethlehem Water Tunnel Crossing, Danielsville, PA 

(Blue Mountain) 

 

HMM commissioned a geophysical evaluation of the geologic conditions at the proposed 

Southern Crossing Location of the PennEast pipeline over the BA water transmission 

tunnel on the south side of Blue Mountain, where the vertical distance between the 

pipeline and tunnel would only be about 75 feet.  The seismic refraction study revealed 

the presence of three layers of soil overburden at this location, to a total depth of about 40 

to 50 feet.  The proposed pipe trench will only be about 7 to 8 feet deep at this location, 

indicating that it can be completed using conventional excavation equipment (i.e. no 

blasting would be required).   

 

HMM also compared published typical vibration levels for such conventional equipment 

(e.g. a large bulldozer) operating at the ground surface (attenuated by the vertical distance 

to the tunnel), to published industry standard values for the vibration damage threshold 

for such structures as the tunnel.  They were able to demonstrate that the actual vibration 

levels would be an order of magnitude less than those that might induce damage to the 

tunnel. 
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We concur with HMM’s conclusion that these data indicate that the proposed pipeline 

construction activities would have a minimal probability of having a negative impact on 

the water tunnel structure at this location.  However, we recommend that a vibration 

monitoring program be implemented during construction at this location to confirm that 

the assumptions made will not be exceeded.  Such a program would include contingency 

protocols if vibration measurements exceed certain thresholds. 

 

 Beltzville Lake Crossing Horizontal Directional Drilling (HDD) Geotechnical 

Exploration Study 

 

HMM conducted a thorough geotechnical study along the proposed 6,100-foot long, 36-

inch diameter horizontal directional drilling (HDD) alignment beneath Pohopoco Creek 

and Wild Creek.  The majority of the HDD will be drilled through massive shale and or 

slate bedrock, which should be satisfactory for the HDD method.  A vertical separation of 

117 feet is expected at the point where the HDD will pass beneath the BA’s water 

pipeline.  Elsewhere, an artesian groundwater condition was encountered in Boring B-15 

at a depth of 128 feet, which will have to be accounted for by the procedures 

implemented by the HDD contractor.  Supplemental vibration monitoring conducted 

while drilling and coring at Borings B-15 and B-16 did not register any readings of 

significance. 

 

We believe that this geotechnical report will provide valuable information during the 

final design, specification, bidding, and construction of the HDD.  We recommend that 

The Bethlehem Authority be permitted to review the final construction documents and 

submittals related to the HDD to confirm that various procedures and contingencies will 

be implemented to protect the water pipeline, as well as the ground surface at the entry 

and exit points.  Similarly, the BA should perform periodic, independent oversight of the 

HDD construction activities, including participation in pre-construction and progress 

meetings. 

 

Concluding Recommendations: 

 

A. We recommend further alignment to the existing rights-of-way for Lovitt Road north of 

Pohopoco Drive. 

 

B. We support the use of HDD trenchless NG pipeline construction as currently proposed 

under Beltzville Lake and Wire Ridge Tunnel. 

 

C. We recommend PennEast increase in the Design and Construction Classification for 

proposed NG pipeline within the Bethlehem Authority Watershed to reduce the 

probability of catastrophic failure and better protect the water supply infrastructure.: 

Class 2 within the Bethlehem Watershed; and Class 3 within 2,000 feet of an Bethlehem 
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Authority infrastructure (earthen dam, water transmission pipeline, and/or water 

transmission tunnel.   

 

D. We recommend continued negotiations with PennEast and the National Park Service to 

shift the Blue Mountain NG pipeline crossing eastward to co-locate with the existing PPL 

and Buckeye Pipeline easements.  This would eliminate the double crossing of the rock 

bore Blue Mt. raw water tunnel.  Should NG Pipeline route remain over the Bethlehem 

Authority Blue Mountain Tunnel, we recommend PennEast prohibited the use of 

explosive materials for trench rock excavation within 2,000 feet of the water tunnel. 

 

E. We recommend PennEast provide the annual compensation for the Bethlehem Authority 

loss of woodland and carbon credits. 

 

F. We recommend PennEast provide detailed construction and easement restoration plans to 

ensure the proposed NG pipeline easement does not cause an increase in trespassers 

within the Bethlehem Authority Watershed. 

 

G. We recommend PennEast provide annual maintenance fees and a bond sufficient to fund 

emergency measures necessary to meet average daily demand should a catastrophic NG 

pipeline failure negatively impact Bethlehem Authority drinking water assets. 

 

H. We recommend PennEast provide detailed plans and specifications for the proposed NG 

pipeline construction, including HDD and open trench construction vibration monitoring 

plans.  PennEast should provide the Bethlehem Authority continued escrow funds to the 

Bethlehem Authority for incurrence of legal/engineering consulting fees through design 

review, construction, and operational phases of the proposed NG pipeline. 

 

I. We recommend that the PennEast NP pipeline access be exclusive to only the currently 

proposed 36-inch diameter natural gas pipeline and that any future increase in the 

pipeline size or future co-location of any other pipeline by PennEast or others be 

prohibited.  

 

 
 
\\becad\Projects\2014\14002428A\Correspondence\OUT\ 160622_rbm Repasch _NG Pipeline Impact Memo.dox 
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July 10, 2015 
 
VIA E-MAIL & U.S. MAIL 

 
 
Mr. Stephen Repasch 
Executive Director 
Bethlehem Authority  
10 East Church Street 
Bethlehem, PA  18018 
 
 
Re: Preliminary NG Pipeline Impact Study  

Wild Creek Watershed and Public Water Supply Facilities 
Carbon County, PA 
MC Proposal No. 14002428P 

 
 
Dear Mr. Repasch: 
 
Maser Consulting, P.A. is pleased to have this opportunity to serve you and the Bethlehem Authority in 
providing this Preliminary NG Pipeline Impact Study.   
 
The PennEast Pipeline Co., LLC (PennEast) has proposed a 108-mile natural gas pipeline connecting the 
Marcellus Shale area of Luzern County, PA to the Transco Trenton-Woodbury interconnection in 
southern New Jersey (see PennEast Pipeline Overall Map enclosed). The currently proposed alignment 
would cross Bethlehem Authority property in Carbon County just west of the reservoirs.  The intent of 
this preliminary NG Pipeline Impact Study is to identify and preliminarily qualify the potential negative 
impacts the PennEast NG Pipeline may have on the Bethlehem Authority watershed, water supply, 
reservoir dams and water supply transmission assets (see Maser Consulting Study Area Exhibit enclosed).  
It is also believed that the Bethlehem Authority will share this study with both PennEast and the Federal 
Energy Regulatory Commission (FERC).  
 
Executive Summary: 
 
The Bethlehem Authority owns over 22,000 acres within Carbon and Monroe Counties, with the Wild 
Creek Watershed comprising almost 14,000 of these acres.  The watershed is the primary drinking water 
supply to over 115,000 people and 1,315 commercial and industrial customers.    The Wild Creek earth 
filled dam and the single water transmission line and rock bore Wire Ridge Tunnel were constructed in 
1939.  There is no redundancy to replace the 33 million gallons per day (MGD) potable water conveyance 
capacity to the City of Bethlehem and ten other municipalities, should these 75 year facilities be 
compromised by the PennEast Pipeline during construction, operations, or a catastrophic accident.  
Therefore, we recommend that PennEast redesign the proposed NG pipeline route to avoid the Bethlehem 
Authority Watershed, its reservoirs and its water transmission lines to the fullest extents possible and as 
described further in Recommendation No. 1, listed on Page 7 of this impact study. 
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Background Information: 
 
On April 17, 2015, Maser Consulting met with representatives from both the Bethlehem Authority and 
the City of Bethlehem to review the existing maps, plans, and prior reports pertinent to the proposed study 
area.  This meeting was followed by a visit to the Carbon County watershed study area with the Authority 
and City representatives to observe the site conditions, take photos and gain insight to the potential 
impacts of the proposed NG pipeline.   
 
Per the PennEast Pipeline Project web-site, the latest proposed pipeline route was last revised March 2015 
(http://penneastpipeline.com/proposed-route/).  We also received individual property aerial photo exhibits 
which were provided by PennEast to Bethlehem Authority dated January 27, 2015.  It is our 
understanding that the Bethlehem Authority has begun a dialog with PennEast and has requested more 
detail mapping of the Authority property along the proposed pipeline alignment. 
 
In response to a PennEast invitation letter dated May 19, 2015, the Bethlehem Authority Executive 
Director and a Maser Consulting representative attended the PennEast property owner information session 
held at Flagstaff Ballroom in Jim Thorpe, PA on June 3, 2015.  A general PennEast power-point 
presentation was provided, as well as an opportunity to view the PennEast electronic detailed mapping in 
the area of the Bethlehem Authority Watershed.  With the assistance of the PennEast consultants, we were 
allowed to create detailed map screen-shots.  These screen-shot maps were then e-mailed to each of us. 
The Bethlehem Authority and the City of Bethlehem provided Maser Consulting the following documents 
as supplemental background resources for our reference and can be provided to both PennEast and FERC: 
 

• 1939 Bethlehem Municipal Water Authority, Wild Creek Gravity Water Supply Construction 
drawings (partial set, individual sheets enclosed); including reservoir earth fill dam plans, cross-
sections, and test pit data; water supply Tunnel #2 (Wire Ridge Tunnel under SR-209) plan and 
longitudinal section; pipe tunnel portal, pressure tunnel and section details; 

• 1996 Final Report, Inspection of the Blue Mountain and Wire Ridge Tunnel Portals – Wild Creek 
Transmission Main prepared for the City of Bethlehem (Report cover enclosed); 

• 2012 Bethlehem Authority, Wild Creek & Tunkhannock Creek Watershed Forest Management 
Plan (Condensed Version), prepared by Woodland Management Services & The Nature 
Conservancy (Cover and Three Exhibits enclosed); 

• 2014 PADEP Bureau of Waterways Engineering, Division of Dam Safety, Wild creek Dam 
Inspection Report, City of Bethlehem (Operator) Bethlehem Authority (Owner) (Cover enclosed). 

• June 3, 2015 PennEast meeting, fifteen (15) separate screen-shot maps (see Maser Consulting list 
and description of each screen-shot map enclosed); 

• June 30, 2015 Woodland Management Services, Inc. Report entitled “Proposed PennEast Pipeline 
Footprint Impact on Timber Related Revenue and Costs”. 
 

 
1.0  Initial Kick-off Meeting and Site Visit Areas of Concern: 
 
Based upon the April kick-off meeting and site tour with representatives of the Bethlehem Authority and 
the City of Bethlehem, three areas of focus emerged (See Maser Consulting Study Area Exhibit): 
 

A. Headwaters of Wild Creek:  In Penn Forest Township, the proposed NG pipeline is aligned 
generally north to south, and generally parallel and just east of the PA Turnpike Northeast 
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Extension I-476. The proposed NG pipeline will traverse the headwaters and cross Wild Creek 
which is tributary to Penn Forest Reservoir.  Penn Forest Reservoir is tributary to the Wild Creek 
Reservoir.  These two impoundments and their entire watershed are the source of the City of 
Bethlehem potable water supply.  This public water system serves the City of Bethlehem and ten 
other surrounding municipalities with approximately 36,000 billing accounts serving a population 
of approximately 115,000 people and 1,315 commercial and industrial customers. 
 

B. Wild Creek Dam:  In Towamensing Township, the proposed NG pipeline will traverse Beltzville 
State Park approximately 2,000 feet southwest of the toe of Wild Creek Dam.  This earth fill dam 
was constructed in 1939.  The dam has a top length of 1,076 feet, top width of 30 feet and 
maximum bottom width of 1,000 feet.  The top height is 155 feet above the creek.  The reservoir 
has a capacity of 3.9 billion gallons of water (see attached exhibit plans). 
 

C. Wire Ridge Tunnel:  In Towamensing Township, the proposed NG pipeline will traverse under 
Beltzville Lake, over Wire Ridge and under PennDOT State Route 209.  The NG pipeline will be 
aligned in close proximity and parallel to the water transmission line from Wild Creek Reservoir 
to the City of Bethlehem; and then cross the water transmission line. The water transmission line 
was constructed in 1939 as a 38-inch steel pipe (minimum 2 feet of cover) from the dam control 
building, under Wild Creek (now Beltzville Lake) to the northern Portal #4.  A newer 36-inch 
transmission line was constructed in parallel from the dam control building to the connection 
chamber just upstream of Portal #4; both lines are used.   
 
From the northern Portal #4, a single 38-inch steel transmission main rests on concrete cradles 
within a 6-foot diameter arched concrete lined tunnel, through Wire Ridge for approximately 330 
linear feet (LF).  The transmission line then transitions to approximately 2,400 LF of a single rock 
bore, 48-inch concrete lined pressure pipe.  The maximum depth of the pressure pipe tunnel 
below the top of Wire Ridge and PennDOT SR 209 is approximately 225 vertical feet.  The 
southern Portal #3 is again a single 38-inch steel transmission main resting on concrete cradles 
within a 6-foot diameter arched concrete lined tunnel, approximately 268 LF.  The total Wire 
Ridge Tunnel is approximately 3,000 LF.  South of Wire Ridge and Portal #3, the transmission 
main continues as a 38-inch steel pipe and a newer parallel 42-inch pipe towards the similarly 
constructed Blue Mountain Tunnel. 

 
 
2.0 Potential Geotechnical Impacts 
 
To gain an understanding of the potential geotechnical-related impacts that the proposed natural gas 
pipeline may have on the watershed infrastructure, we researched the regional geology at the Wild Creek 
Dam and the Wire Ridge Tunnel sites.  These areas are located within the Blue Mountain Section of the 
Ridge and Valley Physiographic Province.  Specifically, the regional geology consists of alternating 
exposed formations of sedimentary rock, (e.g. siltstone, shale, and sandstone), generally striking in a 
northeast – southwest alignment.  These formations are folded over each other forming a syncline or 
anticline; and weathered to create the observed ridge and valley topography. 
 

• Wild Creek Dam – Locally, the Wild Creek Dam is mapped to be underlain by two bedrock 
formations.  The northern portion and majority of the dam is underlain by the Trimmers Rock 
Formation consisting of a siltstone and shale, while the southernmost portion is underlain by the 
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Mahantango Formation consisting of shale and siltstone.  The proposed pipeline will cross over 
four rock formations at its closest proximity the Wild Creek Dam, including in order from north 
to south the Marcellus Formation (black shale, localized limestone), the Mahantango Formation, 
the Trimmers Rock Formation, and the Towamensing Member of the Catskill Formation 
(sandstone, siltstone, shale).  Two faults are also mapped between the pipeline alignment and the 
earthen dam.   
 

• Wire Ridge Tunnel – The Wire Ridge Tunnel crossing is mapped along the contact line between 
the Towamensing Member of the Catskill Formation and the Trimmers Rock Formation.   

   
Geotechnical concerns may arise during the period of NG pipeline installation, particularly with respect to 
the potential rock blasting construction techniques.  Other concerns may also arise from a potential future 
NG pipeline failure and resulting catastrophic explosion blast from the high pressure dry gas, that could 
send a shock wave though rock formations. 
 

A. Headwaters of Wild Creek: Provided standard erosion and sedimentation controls, stream 
crossing details, etc. are implemented during the NG pipeline construction, we believe the risk to 
the headwaters associated with routine construction can be successfully managed.  Similarly, 
assuming that standard construction protocols for trench rock blasting are implemented (if 
blasting becomes necessary), we believe the risk associated with this routine construction practice 
to be low. 

 
B. Wild Creek Dam: Wild Creek Dam is an earthen filled dam constructed in 1939 and is supported 

on the Trimmers Rock Formation and the Mahantango Formation. 
 
Provided that standard protocols for trench rock blasting (pre-blasting plan, vibration monitoring, 
blasting mats, etc.) are implemented (should blasting become necessary to install the NG 
pipeline), we believe the risk to the dam associated with this routine construction practice to be 
low, as the earth filled dam is approximately 1,600 LF from the NG pipeline (See detailed 
Screen-shot Map BA_5). 
 
A catastrophic NG pipeline explosion and resulting shockwave could potentially damage (or 
ultimately cause a breach of) the 1939 earth fill dam.  Such an event would likely result in 
significant environmental impacts, hazards to downstream properties, and human safety.  In 
addition, the loss or partial loss of Wild Creek Reservoir for an extended period of time would 
have a significant impact upon the Bethlehem Authority Water Supply. 
 
A recent evaluation of the condition of the Wild Creek Dam is provided within the Wild Creek 
Dam Inspection Report by Cherry, Weber, & Associates, dated October 2014.  PennEast should 
be provided with a copy of this report and prior to NG pipeline construction, conduct an updated 
survey of the dam to establish the pre-construction condition. 

 
C. Wire Ridge Tunnel: Wire Ridge Tunnel is a single water transmission supply line to the City of 

Bethlehem.  From the current NG pipeline mapping provided, the proposed NG pipeline will be 
installed approximately 67 LF from the shallow (minimum 2’ cover) 1939 steel water 
transmission line north of Wire Ridge Tunnel Portal #4 (See detailed Screen-shot Map BA_11). 
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We understand Bethlehem Authority has been informed that PennEast has revised its proposed 
alignment to cross the Bethlehem transmission line at the top of Wire Ridge (near SR-209) to 
increase the separation by an approximate vertical 200 feet.  We believe this is one positive 
change (See detailed Screen-shot Map BA_10). 
 
If blasting is required to permit the NG pipeline installation, we believe the risk to the tunnel 
associated with this routine construction practice to be low, provided standard protocols for 
trench rock blasting are implemented (pre-blasting plan, vibration monitoring, blasting mats, 
etc.). 
 

D. A catastrophic NG pipeline explosion and resulting shockwave could damage or cause a breach 
of the 1939 rock bore pressure pipe.  The temporary loss of the Wire Ridge transmission tunnel 
would leave the Bethlehem Authority with no means of supply of potable drinking water for 
approximately 115,000 people and 1,315 commercial and industrial customers. 
 
The condition of the water transmission tunnel and pipelines are documented in the 1996 Wire 
Ridge Tunnel Inspection Report, by Gannett Fleming, Inc.  PennEast should be provided with a 
copy of this report and prior to NG pipeline construction, conduct an updated survey of the tunnel 
and water transmission line to establish the pre-construction condition. 
 
 

3.0 Potential Environmental Impact: 
 
In the early 1930’s, the Bethlehem Authority began purchasing properties for its public water supply.  The 
Bethlehem Authority now owns over 22,000 acres within Carbon and Monroe Counties, with the Wild 
Creek Watershed comprising almost 14,000 of these acres.  The Bethlehem Authority has been good 
stewards of this land and has teamed with the Woodland Management Service and The Nature 
Conservancy to use their property assets to be part of the “Working Woodlands” program.  These 
properties have also been included in the Voluntary Carbon Standard (VCS) and provide carbon credits 
for sale in the marketplace.  The 2012 Watershed Forest Management Plan is a comprehensive document 
and provides a full description of the Bethlehem Authority natural assets (see The Natural Conservancy 
excerpt map exhibits).  The watershed is the primary drinking water supply to over 115,000 people.  As 
such, it is of “high conservation value”.  In additions, “the mesic till barrens community type of the 
Pocono Plateau, which dominates several thousand acres of the Bethlehem Authority property, is home to 
rare and endangered species of plants, birds, and insects and is considered to be the only natural 
community of its kind in the world.”  Through the Forest Management Plan, the Bethlehem Authority 
also gains annual revenue from carefully planned timber harvests. 
 
The proposed PennEast NG pipeline will cross Bethlehem Authority woodland watershed.  The 
anticipated 36-inch pipeline will be installed within a cleared right-of-way, which is proposed to be 50 
feet wide.  In addition to the watershed and natural habitat, the loss of these woodlands will reduce the 
Bethlehem Authority annual VCS carbon credits and timber harvest revenues. 
 

A. Within the Headwaters of Wild Creek Study Area, the same environmental concerns as described 
above exist.  Other petroleum pipelines exist in close proximity to the proposed NG pipeline 
within the headwaters.  A catastrophic NG pipeline explosion and shockwave could rupture or 
damage the much older nearby liquid petroleum pipelines.  Leaks from these pipelines could in 

20160909-5219 FERC PDF (Unofficial) 9/9/2016 12:54:39 PM



  
 MC Project No.14002428A 

Bethlehem Authority 
Preliminary NG Pipeline Impact Study 

Page 6 of 10 

 

turn cause environmental impacts to the Wild Creek Watershed and the Bethlehem Authority 
Water Supply. 
 
The construction activities must include strict adherence to the NPDES Permit regulations for 
erosion and sedimentation control (E&S).  The proposed earth disturbance within the watershed 
would be tributary to the Penn Forest Reservoir and the Bethlehem Authority drinking water 
supply.   Failure of E&S best management practice (BMP) facilities could result in run-off 
pollution, siltation and construction equipment fuel contamination of the water supply. 
 
Future NG pipeline maintenance activities pose the same disturbance concerns as above.  The 
potential of a NG pipeline explosion could also cause the same pollution in a more catastrophic 
manner. 
 

B. The proposed NG pipeline below the Wild Creek Dam would pose minimal environmental 
concerns for the Bethlehem Authority properties. 

 
C. Wire Ridge Tunnel itself would have minimal environmental concerns from the proposed NG 

pipeline with the exception of E&S impacts to the shallow transmission line.   It is possible that 
the steep slopes of Wire Ridge would increase erosion from the NG pipeline construction and 
could reduce the limited soil cover over the water transmission pipe. 

 
 
4.0 Potential Utility Operations Impact: 
 

A. The headwaters of Wild Creek include the Bethlehem Authority land impacted by the proposed 
NG pipeline tributary to both the Penn Forest Reservoir and the Wild Creek Reservoir.  Any of 
the above-referenced sources of pollution may negatively impact the drinking water supply for 
more than 115,000 people.  Pollutants that are settleable would be of minimal concern other than 
long term siltation of the reservoirs.  However, soluble and light insoluble pollutants such as oils 
and/or petroleum products have the potential of passing through the reservoirs and may cause 
operational problems and/or contamination of the Bethlehem Water Filtration Plant located in 
Lehigh Township, Northampton County. 

 
The Bethlehem Authority maintains a police force for the protection of the water supply and the 
watershed assets.  The proposed NG Pipeline clear right-of-way will cause increased security 
challenges both during and after construction.  All-terrain vehicles (ATV) are difficult trespassers 
for the Bethlehem Authority Police to control. 

 
B. Wild Creek Dam was last inspected in October of 2014 by the PADEP, Division of Dam Safety 

and was found to be “in very good condition and actively maintained”.    The reconstructed Penn 
Forest Reservoir (6.0 billion gallons) provides controlled release to supplement the Wild Creek 
Reservoir (3.9 billion gallons).  There is not a piped connection from the Penn Forest Reservoir to 
the lower Wild Creek Reservoir intake tower.  Therefore, damage to or failure of the Wild Creek 
Dam caused by the NG pipeline construction or a catastrophic explosion would compromise the 
water supply of both reservoirs. 
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The Bethlehem Authority watershed and its transmission mains can convey up to 33 million 
gallons per day (MGD) to the City of Bethlehem and ten other municipalities.  Should this source 
water be incapacitated, the City has emergency interconnection agreements with five adjacent 
utilities.  However, these emergency interconnections would provide only a total of 5.04 MGD of 
water supply. 

 
C. Wire Ridge and Blue Mountain Tunnels are both single rock bores for the water transmission line 

connecting the Bethlehem Authority Watershed to the Lehigh Township, Northampton County 
Water Filtration Plant.  There is no redundant transmission to replace the Wire Ridge Tunnel. 
Therefore, damage to or failure of the Wire Ridge Tunnel, caused by the NG pipeline 
construction or a catastrophic explosion would compromise the water supply of 115,000 people. 

 
 
5.0 Recommendations: 
 
Maser Consulting recommends that the Bethlehem Authority and the City of Bethlehem continue the 
dialog with representatives of PennEast and FERC. This dialog should include meetings between 
PennEast, Bethlehem Authority, and the City of Bethlehem.  We recommend that this Preliminary 
Bethlehem Authority NG Pipeline Impact Study Letter report also be provided to PennEast Pipeline with 
all of the same background Bethlehem Authority and City of Bethlehem reports and plans referenced 
herein. 
 
We believe a significant amount of further research is necessary and should be provided by PennEast to 
evaluate the potential negative impacts to the Bethlehem Authority’s infrastructure, and how each impact 
will be avoided and/or mitigated sufficiently.  It is important that PennEast understand that the Bethlehem 
Authority is steward of more than 22,000 acres of land and the entire drinking water supply to the City of 
Bethlehem, ten other municipalities, and over 115,000 people.  As such, we recommend that the 
following list of concerns be addressed by PennEast prior to moving forward with the current alignment 
for the proposed 36-inch natural gas pipeline: 
 

1. Given the scope of the currently proposed 108 mile NG pipeline and the significance of the 
Bethlehem Authority Watershed as described above, we recommend that PennEast choose an 
alternate route to the east of the Wild Creek Watershed.  This would avoid potential impacts to 
the Bethlehem Water Supply, Wild Creek Dam, and the need to cross the water transmission 
main depended upon by over 115,000 people. An example of such an alternate route is provided 
and would have significantly less impact to the watershed and potentially no impact to the 
reservoir dams and the water transmission lines (See detailed Screen-shot Map BA_15).  This is a 
general representation of an alternate eastern NG pipeline route. The eastern side of the 
Bethlehem Authority Watershed includes existing fire lanes, public and private lanes which could 
be utilized for NG pipeline right-of way.   If PennEast would pursue such an alternate route to the 
east of the Bethlehem Authority Watershed, the majority of the concerns listed above would be 
minimized or eliminated.  
 

2. We strongly recommend the above eastern alternative NG pipeline route around the Bethlehem 
Authority Watershed.  Should this not be feasible, we would then recommend a western 
alternative NG pipeline route which would utilize existing utility easements for co-location west 
of the Bethlehem Watershed and away from the Wild Creek Dam.  The western alternative NG 
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pipeline route would cross SR 209 approximately 1,000 feet west of the currently proposed NG 
pipeline crossing, which would better protect the water transmission line and Wire Ridge Tunnel.  
The western alternative NG pipeline route would maintain the north to south alignment, 
approximately 1,000 feet west of the water transmission line to the top of Blue Mountain and then 
turn east to cross over the water transmission line Blue Mountain Tunnel and continue east to the 
current NG pipeline alignment south of Blue Mountain.  This western alternative NG pipeline 
route would pass in close proximity to Blue Mountain Ski Area and will provide greater vertical 
distance between the NG pipeline and the water transmission line Blue Mountain Tunnel. 
 

3. Should the above alternate routes not be feasible, we recommend that PennEast provide more 
detailed mapping of the proposed alignment at suitable scale which includes all of the Bethlehem 
Authority assets including:  water shed properties and tributary streams; Wild Creak Dam; and 
the water transmission lines from the dam to and beyond the Wire Ridge Tunnel.  We believe that 
PennEast will better understand the concerns when they plot the 1939 dam, water transmission 
main and tunnels alongside their currently proposed NG pipeline route. 
 

4. The Bethlehem Authority Watershed properties include other generally parallel (north-south) 
petroleum and overhead electric transmission rights-of ways.  We recommend that PennEast 
provide additional investigation of the benefits of co-locating the proposed NG pipeline within 
these existing rights-of-ways, as well as their concerns (See detailed Screen-shot Map BA_1, 
BA_2 & BA_3).  Such benefits may include less construction and maintenance disturbance of 
woodlands and natural habitats.  Such additional concerns may include the potential of one 
utility’s catastrophic failure causing multiple utility failures.  Issues of watershed security and 
sabotage should be discussed.  We believe PennEast should provide a detailed report to address 
these and other alternative rights-of-way strategies. 
 

5. The preceding discussion explains the significance of the 1939 earth filled Wild Creek Dam.  We 
recommend that PennEast reassess the proposed NG pipeline alignment to increase its distance 
from the dam (See detailed Screen-shot Map BA_5 & BA_12).  In addition, PennEast should 
provide more geotechnical and geophysical investigation (including geologic research) along the 
proposed NG pipeline, and between it and the Wild Creek Dam.  These geologic data should be 
analyzed to better understand the potential impact that vibrations from construction blasting, or 
shockwaves from a catastrophic blast, would have on the earth fill dam.  For both cases, PennEast 
should establish maximum allowable threshold vibration levels (frequency, amplitude, and 
duration) for the dam, provide analytical evidence that the thresholds would not be exceeded 
during either of these events, and develop monitoring programs for construction.  If necessary, 
PennEast should also provide strategies to mitigate or eliminate such potential negative impacts 
to the dam. 
 

6. Similarly, the preceding discussion explains the significance of the 1939 Wire Ridge rock bore 
tunnel and transmission lines from the dam.  We recommend that PennEast reassess the proposed 
NG pipeline alignment to avoid crossing the water transmission lines (See detailed Screen-shot 
Map BA_7, through BA_14).  Otherwise, detailed horizontal and vertical profile mapping should 
be provided for the newly proposed revised alignment for a crossing of the transmission line at 
SR 209.    In addition, PennEast should provide more geotechnical and geophysical investigation 
(including geologic research) along the proposed NG pipeline and along the tunnel and water 
transmission lines. These geologic data should be analyzed to better understand the potential 
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impact that vibrations from construction blasting, or shockwaves from a catastrophic blast, would 
have on the tunnel and water transmission lines.  For both cases, PennEast should establish 
maximum allowable threshold vibration levels (frequency, amplitude, and duration) for the tunnel 
and water transmission lines, provide analytical evidence that the thresholds would not be 
exceeded during either of these events, and develop monitoring programs for construction.  If 
necessary, PennEast should also provide strategies to mitigate or eliminate such potential 
negative impacts to the tunnel and water transmission lines.   
 

7. We recommend that PennEast address the Bethlehem Authority’s potential loss of property 
management revenue which may be caused by the proposed right-of way; both in terms of VCS 
carbon credits and timber harvest.  Please refer to the Woodland Management Services, Inc. 
report entitled “Proposed PennEast Pipeline Footprint Impact on Timber Related Revenue and 
Costs”. 
 

8. We recommend that PennEast address the Bethlehem Authority’s concerns regarding the 
proposed right-of-way clearing and the potential increase of trespassers on the Bethlehem 
Authority watershed property.  A specific concern is an increase in all-terrain vehicles (ATV) 
trespassers.  PennEast should work with the Bethlehem Authority Special Police to install suitable 
gates at strategic access locations along the proposed NG pipeline right-of-way.  
 

9. We recommend that PennEast provide detailed mapping along the proposed NG pipeline route 
and/or alternate routes.  This mapping should include geologic information including formation, 
age, major and minor lithology, faults, and karst specific features including identification of 
carbonate bedrock, sinkholes, swallow holes and caves.  PennEast should also conduct thorough 
geophysical investigations along any and all portions of the proposed alignment overlying 
carbonate based bedrock.  The techniques should minimally include 2-dimensional resistivity 
surveys, ground penetrating radar, and gravity surveys, as appropriate, based on location and 
potential nearby interferences.  This data should be evaluated in order to provide both an 
assessment and proposed mitigation measures of potential karst specific issues including soil 
piping, sinkhole formation and aggravation from changes to recharge quantity and location 
resulting from the pipeline alignment.  
 

10. Given the significance of the potential impairment and/or permanent damage to the Bethlehem 
Public Water Supply and the lack of redundant equal facilities, we recommend that PennEast 
provide a study of the feasibility to provide improvements to Bethlehem Authority infrastructure.  
These improvements may include strengthening the Wild Creek Dam and/or providing a 
redundant water transmission main tunnel through Wire Ridge.  In addition, alternate means of 
insurances may be viable alternatives to posting of long term bonding. 
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Please do not hesitate to contact this office should you have any questions with regard to this document.   
 
 

Very truly yours, 
 
MASER CONSULTING P.A. 

 
Ronald B. Madison, P.E. 
Regional Client Manager 
 

 
Philip E. Gauffreau, P.E. 
Discipline Leader, Geotechnical Services 

 
 
 
 
 

Robert L. Zelley, P.G. 
Director of Environmental Service 

 
 
RMB/PEG/eak 
 
Enclosures:  

1. PennEast Pipeline Overall Map 
2. Maser Consulting – Bethlehem Authority Study Area Exhibit 
3. BMWA – Wild Creek Dam , 1939 (Partial Set) 
4. BMWA – Wire Ridge Tunnel #2, 1939 (Partial Set) 
5. Wire Ridge Tunnel 1996 Inspection Report 
6. The Nature Conservancy 2012 Cover and 3 Exhibits 
7. Wild Creek Dam 2014 Inspection Report Cover and Checklist 
8. PennEast Pipeline Detailed Map Descriptions and Screenshot Maps (15) 
9. June 30, 2015 Woodland Management Services, Inc. Report entitled “Proposed PennEast Pipeline 

Footprint Impact on Timber Related Revenue and Costs”. 
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PennEast Pipeline Information Session held June 3, 2015 
Bethlehem Authority Detailed Mapping Screen-Shot Maps 

 
Maser Consulting, P.A. received the 15 PennEast NG Pipeline - Screen-Shot Maps on June 5, 2015.  
The description of each screen-shot map (attached) is listed below: 
 
BA_1:    This area is within Penn Forest Township Bethlehem Authority (BA) watershed headwaters, 
along Reservoir Road, west of Penn Forest Reservoir. North is at top of all screen-shot maps.  The 
PennEast mile post markers run from north of Wilkes-Barre south to Trenton (MP-37 is thirty-seven 
miles south from the proposed NG pipeline origin). The lime green line with mile post markers is the 
proposed NG pipeline route.  The red shaded area on either side is the 50’ wide permanent right-of-way. 
The shaded yellow area is the temporary 100’ wide construction easement.  The brown shaded areas 
are anticipated additional construction easements.   The orange lines are the limit of the 400’ wide 
environmental study corridor. The purple lines are other existing liquid petroleum pipelines.  The yellow 
lines are existing over-head electrical transmission lines. 
BA_2:    This area is within the Penn Forest Twp. BA watershed headwaters and the proposed crossing of 
Wild Creek, west of and tributary to Penn Forest Reservoir. 
BA_3:    This area is within the Towamensing Twp. BA watershed headwaters and the proposed crossing 
of a creek, along Lovitt Road, west of and tributary to Wild Creek Reservoir. 
BA_4:    This area is similar to BA_3 along Lovitt Road, west of and tributary to Wild Creek Reservoir. 
BA_5:    This area is within BA and Beltzville State Park land, south and west of Wild Creek Dam, crossing 
Pohopoco Drive.  Here the proposed NG Pipeline MP 42.8 was measured 1600 feet from the toe of the 
Wild Creek earth fill dam. 
BA_6:    This area is south of the Pohopoco Drive, crossing Penn Forest Road and under Beltzville Lake at 
MP 43.5. 
BA_7:    This area is south of Beltzville Lake, north of SR 209.  The NG pipeline pivots very near the Wire 
Ridge Tunnel northern Portal #4 (square concrete slab near MP 43.8). 
BA_8:    This is a zoomed-in screen-shot of the Wire Ridge Tunnel northern Portal #4 (square concrete 
slab near MP 43.8). 
BA_9:    This area is south of SR 209.  The Wire Ridge Tunnel southern Portal #3 is located between 
Strohl's Valley Rd and Spruce Hollow Rd (square concrete slab just west of blue shaded pond). 
BA_10:  This screen-shot includes a red line drawn from portal to portal along the Wire Ridge Tunnel 
water transmission line and the proposed SR 209 crossing. 
BA_11:  This zoomed-in screen-shot shows the red line as the BA water transmission line is extended 
along the tree-cut easement, north towards Wild Creek Dam.  The pinch point near MP 43.7 was 
measured only 67 feet from the red water transmission line. 
BA_12:  This screen-shot shows the red line as the BA water transmission line from the Wild Creek Dam 
treatment building to Wire Ridge Portal #3.  The green NG line runs parallel and close to the red water 
transmission line. 
BA_13:  This area is south of Wire Ridge Portal #3.  The water transmission line continues southward, 
west of Spruce Hollow Road. 
BA_14:  This screen-shot shows a brown shaded construction easement line under the green NG 
pipeline, with brown squares at either end.  This represents the NG pipeline proposed horizontal 
directional drilling route to cross under Beltzville Lake. 
BA_15:  This screen-shot shows the entire BA Watershed region. The PennEast NG pipeline route 
appears blue along the MP markers.  The route travels north to south around the west side of the BA 
water supply reservoirs and crosses the water transmission line.  We drew the green line which 
represents an alternate NG pipeline route east of the BA watershed.  This alternate route would not 
cross the water transmission line. 
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