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RESOURCE REPORT 10 – ALTERNATIVES 
SUMMARY OF FILING INFORMATION 

 

INFORMATION FOUND IN 

Address the “no action” alternative (§ 380.12 (l)(1)). Section 10.1 

For large Projects, address the effect of energy conservation or 
energy alternatives to the Project 
(§ 380.12 (l)(1)). 

Section 10.1.1 
Section 10.1.2 

Identify system alternatives considered during the identification 
of the Project and provide the rationale for rejecting each 
alternative (§ 380.12 (l)(1)). 

Section 10.2 

Identify major and minor route alternatives considered to avoid 
impact on sensitive environmental areas (e.g., wetlands, parks, 
or residences) and provide sufficient comparative data to justify 
the selection of the proposed route (§ 380.12 (l)(2)(ii)). 

Section 10.3 

Identify alternative sites considered for the location of major 
new aboveground facilities and provide sufficient comparative 
data to justify the selection of the proposed site (§ 380.12 
(l)(2)(ii)). 

Section 10.4 
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10.0 INTRODUCTION 
 
This resource report describes the alternatives that have been considered in developing Tennessee Gas 
Pipeline Company’s (“Tennessee”) 300 Line Project (“Project”).  Section 10.1 details the no-action 
alternatives.  Section 10.2 discusses system alternatives, and Section 10.3 evaluates route alternatives.  
Section 10.4 provides additional information relative to aboveground facilities.  Section 10.5 provides a 
conclusion of the alternatives evaluated by Tennessee during the planning stages of the Project.   
 
Tennessee is filing an application for a certificate of public convenience and necessity with the Federal 
Energy Regulatory Commission (“Commission”) for the Project.  The proposed Project will include 
construction of approximately 128 miles of 30-inch pipeline consisting of six separate pipeline loops in 
northern Pennsylvania, totaling approximately 111 miles, and one pipeline loop in northwestern New 
Jersey totaling approximately 17 miles.  To the extent that it is practicable and feasible, Tennessee 
proposes to locate the pipeline loops within or adjacent to the right-of-way (“ROW”) associated with its 
existing 24-inch pipeline designated as the 300 Line.  Additionally, as part of the Project, Tennessee 
proposes to construct two new compressor stations near its existing 300 Line ROW in northwestern 
Pennsylvania, as well as make improvements and modifications at seven of its existing compressor station 
facilities in Pennsylvania and New Jersey.  Tennessee proposes to begin construction of the Project 
facilities in the second half of 2010 and to place the facilities in-service by November 2011.  Please refer 
to Resource Report 1 of this Environmental Report (“ER”) for a more complete description of the Project 
components.   
 
Tennessee undertook an extensive need and alternative routing analysis for the Project.  Tennessee’s 
primary objective in performing this analysis was to develop a project that would accomplish Tennessee’s 
objective to meet the market demand for natural gas service, as expressed in two binding open seasons 
and confirmed by the execution by a customer of a binding precedent agreement, while working to avoid 
or minimize potential adverse environmental impacts to the greatest extent practicable.  As discussed 
below, Tennessee evaluated pipeline routing and compressor station site options based on regional 
topography, potential adverse environmental impacts, population density, existing land usage, and 
construction safety and feasibility considerations.  Tennessee also considered route alternatives in 
conjunction with the Commission’s routing guidelines as set forth in 18 CFR Section 380.15.   

10.1 NO-ACTION ALTERNATIVE 
 
The “no-action” alternative for the Project would avoid the temporary and permanent environmental 
impacts associated with construction and operation of the currently proposed Project.  However, by not 
constructing the proposed Project, Tennessee would have limited ability to provide the necessary natural 
gas transportation service required to meet the expressed needs of a customer that subscribed for the 
entirety of the Project’s projected capacity.  Given the constrained pipeline capacity situation in the 
northeast US, other natural gas transmission companies would most likely be required to increase their 
capacity and construct new facilities to meet the demand for the additional capacity.  Such actions would 
likely result in the transference of environmental impacts from one location to another but would not 
eliminate or reduce such impacts altogether.   
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If existing natural gas transmission systems are not enhanced or expanded, energy shortages in times of 
peak demand may ensue, or users may revert to the consumption of alternative fuels, which may include 
oil and coal.  Utilization of natural gas as the primary fuel offers the best alternatives in terms of 
availability with the lowest environmental impact of available energy sources, particularly in regards to 
air quality impacts.  Existing natural gas delivery systems may be readily expanded to meet increased 
demand with minimal impact to the environment.  The no-action alternative was not found to be a feasible 
alternative for the Project since that alternative would not satisfy the purpose and need for the Project.  
 

10.1.1 Energy Conservation 
Reduction in the need for additional energy usage is the preferred alternative wherever possible.  
Conservation of energy reduces the demand for the limited and over-utilized fossil fuel reserves.  Energy 
conservation is also strongly advocated by both federal and state authorities.  Tennessee presently has 
programs in place that strongly encourage energy conservation.  Even with these programs, there remains 
a need for additional natural gas capacity that would be provided with the construction of this Project.  
Energy conservation alone is not a viable alternative to the Project.   
 

10.1.2 Energy Alternatives 
Use of alternative fuels to supply the needs of the market would potentially result in adverse 
environmental impacts due to increased air pollutant emissions that would be otherwise minimized 
through the use of natural gas.  In general, alternative energy sources for Tennessee’s customers include 
oil, coal, biomass, and nuclear fuels.  State and federal air pollution control regulations indirectly promote 
the use of clean fuels to minimize adverse air quality impacts.  These regulations were instituted to 
improve both air quality and the quality of life.  Use of these alternative hydrocarbon energy sources 
would unnecessarily increase adverse air quality impacts, and these increased impacts would conflict with 
federal and state long-term energy environmental policies aimed toward attaining ambient air quality 
standards.  

10.1.2.1 Wind Power 
Wind power currently is not a viable option for providing the projected power needs in the region where 
the Project is located.  While wind energy may be available in the vicinity of proposed Loops 315, 321 
and 323, as identified in Resource Report 1 of this ER, wind generation is not available at the Project’s 
proposed delivery points and cannot be precisely scheduled based on demand.  Therefore, wind energy 
would not be able to provide the projected needs for the region as reliably and in the quantity that would 
be provided by natural gas. 

10.1.2.2 Solar Power 
Solar power is not an alternative to natural gas in this region due to climactic conditions.  Use of 
renewable resources, such as solar power, are not being developed at a pace fast enough to provide for the 
projected energy needs in the nation or the region where the Project is located. 

10.1.2.3 Geothermal Power 
Geothermal energy is available only at tectonic plate boundaries or at volcanic hotspots.  Due to a lack of 
these features in the Project area, geothermal energy would not be available for development as an 
alternative to natural gas. 
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10.1.2.4 Coal 
Coal is a viable alternative energy source, but compared to natural gas, coal necessitates increased 
environmental impacts from its extraction point to its combustion as a fuel.  Coal is associated with 
significant mine pollution control problems and reclamation issues, as well as storage problems, acid rain, 
and costly pollution controls at the burner.  Therefore, coal does not represent a preferred alternative for 
replacing the natural gas to be supplied by the proposed Project. 

10.1.2.5 Oil 
While oil is a viable alternative energy source for meeting future power generation needs in the Project 
area, oil has no advantage over natural gas, and oil necessitates increased environmental impacts in 
transportation and at the burner.  For these reasons, particularly for facilities designed to use natural gas, 
oil would not be a preferable alternative to the natural gas to be supplied by the proposed Project. 

10.1.2.6 Nuclear 
The use of nuclear energy is not considered to be a viable option for meeting the projected demand for 
energy in the region where the Project is located.  Due to the lengthy lead time to site a new nuclear 
facility, power generated from such a facility would not be available for development as an alternative to 
natural gas. 

10.1.2.7 Electric Generation 
Electrical energy is a second-tier energy source, meaning that electrical energy is generated from first-tier 
energy sources, such as natural gas, coal, oil, biomass, nuclear, geothermal, hydraulic head, wind, and 
solar radiation.  For this reason, use of electrical energy is precluded from being a viable alternative to the 
natural gas to be supplied by the proposed Project.  
 
The region where the Project is located does not have a high potential for hydroelectric power generation, 
even using low head/low power technologies.  As a result, hydroelectric power would not be available for 
development in the region as an alternative to the natural gas supplied by the Project. 

10.1.2.8 Fuel Cells 
Fuel cells are a developing alternative for generating electricity more directly and cleanly from fossil 
fuels or hydrogen.  Small-scale fuel cell research and development is active, but reliable fuel cell systems 
representing an equivalent magnitude to the proposed Project are not expected to be available or cost 
effective in the near future. 

10.1.2.9 Other Energy Sources 
Other alternative fuel sources available include using LNG and propane/air storage and vaporization.  
Though both alternatives have the potential to meet the Project objectives, Tennessee determined that 
these alternatives were not viable due to such factors as siting constraints, increased environmental 
impacts, and the time required to develop these alternatives.  Therefore, supplying adequate volumes of 
natural gas through the construction of the proposed Project is the preferred option. 
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10.2  SYSTEM ALTERNATIVES 
 
System alternatives are alternatives to the proposed action that would make use of other existing, 
modified or proposed natural gas pipeline systems or existing compression to meet the stated purpose and 
need.  System options involve the transportation of the equivalent amount of incremental natural gas 
volumes by the expansion of existing pipeline systems or by the construction and operation of other new 
pipeline systems.  A viable system alternative would make it unnecessary to construct all or part of the 
proposed Project, although some modifications or additions to existing pipeline infrastructure or 
construction of entirely new pipeline system may be required to allow for the transportation of the 
additional natural gas.   
 
In the early phases of the Project, significant interest was found in the northeastern United States for 
additional supplies of clean-burning natural gas to supply utility companies.  Because Tennessee currently 
operates a transmission system in the northeast, Tennessee determined that it could supply the increased 
demand for natural gas in this area using efficiencies afforded by its existing system.  Accordingly, 
Tennessee did not consider any system alternatives involving the use of other (non-Tennessee) natural gas 
pipeline systems.  However, Tennessee did consider system alternatives involving different 
configurations of pipeline and compression facilities within its own transmission system, as well as 
efficiency improvements.  These alternatives are described in the following sections. 
 
Tennessee used the following evaluation criteria when selecting reasonable and potentially 
environmentally preferable system alternatives to the Project: 

• Technical and economic feasibility and practicality; 

• Extent of environmental impacts; and 

• Ability to meet the Project objective to satisfy increased demand for natural gas in the time frame 
requested by the customer, given that alternative energy sources or conservation are not able to 
satisfy this demand. 

 
Technical and feasible system alternatives were evaluated in terms of their ability to meet the Project 
objectives, which were defined by the service contracted for by the market.  The customer for the Project, 
EQT Energy LLC (“EQT”), has executed a binding precedent agreement for an incremental 350,000 
Dth/day of firm transportation service that specifies three delivery points: Mahwah, New Jersey; River 
Vale, New Jersey; and White Plains, New York, all of which are existing delivery points on the 300 Line.  
As discussed in the certificate application and in Resource Report 1 of this ER, it is not possible to 
provide this service to EQT at the specified delivery points without the Market Component facilities of 
the 300 Line Project. 
 
Once the Project objectives were established, technical system alternatives were designed using hydraulic 
modeling and analysis utilizing software to calculate the balanced steady state pressure-flow relationship 
for Tennessee’s pipeline.  The results provided by the hydraulic model were used in combination with 
Tennessee’s operational experience with pipeline and compression installation and operation to design 
technically feasible system alternatives to satisfy the Project objectives.  The system alternatives 
evaluated by Tennessee for the Project are further discussed in the sections below. 
 



 

Environmental Report 
300 Line Project 

Resource Report 10 
Alternatives 

10-5 
 

 
July 2009 

 

Tennessee evaluated options for increased efficiency within its pipeline and compression systems to 
determine if incremental natural gas volumes could be added through the implementation of efficiency 
upgrades or modifications.  While these options could be implemented to achieve a limited amount of 
benefit relative to the Project objectives, Tennessee determined that these measures alone would not be 
sufficient to provide the required volumes of natural gas requested by the customer.  The alternatives that 
Tennessee evaluated are discussed below. 
 
The proposed facility configurations for the Project differ significantly between two specific pipeline 
sections of the 300 Line.  For the purposes of the alternatives discussion in this resource report only, these 
sections are designated as the Western Section (Station 219 to Station 313) and the Eastern Section 
(Station 313 to White Plains, New York delivery point).  This difference in these two sections is primarily 
due to differing geometries and operating pressures of existing facilities in the two sections.  As such, 
alternative system configurations (such as looping only, compression only, and combinations of looping 
and compression) evaluated for this Project differ for each section and are discussed separately below.  
 

10.2.1 Options for Efficiency Improvements 

10.2.1.1 Waste Heat Recovery 
Large scale waste heat recovery was considered for the ISO rated 16,000 horsepower gas turbines to be 
installed at new Stations 303 and 310 and existing Station 315. Tennessee determined that the installation 
of large scale waste heat recovery equipment systems at these three stations was not favorable for the 
reasons listed below: 
 

• If the waste heat from the gas turbines would be used to produce electric power at these 
compressor station sites, the power could not be easily transmitted for sale to an electric utility.  

• The actual annual run time for the each compressor stations is highly dependent on system 
demand.  Tennessee expects the annual run time for Stations 303 and 310 to be approximately 
4,300 to 6,100 hours at each compressor station.  Existing Station 315’s annual run time, once 
modified, is estimated to be 2,200 to 4,300 hours.  The less time that gas turbines operate, the 
lower the profit potential of the waste heat recovery capital investment.   

• The additional capital costs to add a single large scale waste heat recovery system to one ISO 
rated 16,000 horsepower turbine is approximately $10.2 million.  A waster heat recovery system 
would be capable of producing approximately 2.2 megawatts of electric power when the gas 
turbine is running at 100 percent load.  The power produced by a waste heat recovery system 
decreases when the gas turbine is running at part load conditions.  As discussed above, the 
compressor stations will be operated at part load for at least some portion of their annual run time. 

• Estimated annual power production from the waste heat recovery system at new Stations 303 and 
310 is 8,200 to 11,600 MW-hours.  The estimated annual power produced by Station 315, once 
modified, is 4,200 to 8,200 MW-hours.  The commercial value of this power is not favorable, 
though, because that power could not be dispatched upon the request of power utility, but instead 
would be dependent upon the pipeline operating conditions, including customer demand, at any 
given time. 
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10.2.1.2 Other Efficiency Improvements 
Tennessee is considering adding other types of efficiency improvements to reduce fuel usage at some of 
the compressor stations where new horsepower is being installed as part of the Project: 

• A small waste heat recovery system is being considered at the new compressor stations to recover 
energy from the gas turbine oil cooling system.  The heat from the oil system would be 
transferred to the gas turbine fuel heating system.  The waste heat that is transferred will displace 
heat energy normally generated by the station auxiliary heating system which burns natural gas 
fuel.  

• A gas turbine bleed air bypass system is being considered for the ISO rated 16,000 horsepower 
unit to be installed at existing Station 315. The low emissions lean burn turbine design normally 
requires some portion of the compressed combustion air to be released at loads below 80 percent 
to balance the combustion system to the proper air/fuel ratio for low emission operation. The 
turbine control system requires a higher rate of compressed air to be released at lower ambient 
operating conditions. A turbine bleed air bypass system is being considered to improve turbine 
part load fuel efficiency by approximately 4 percent.  The efficiency improvement is gained by 
utilizing the warm compressed bleed air into a bypass system that distributes the air into the 
turbine inlet duct.  This bleed air bypass system has been proposed by a vendor, Solar Turbines, 
as a possible efficiency improvement for turbines that anticipate having run time at part load in 
colder, ambient temperatures.  Because this concept has not been implemented previously on 
Tennessee’s pipeline system, Tennessee is considering this option for only the new horsepower 
unit to be added at Compressor Station 315.  The approximate cost for the system is $300,000. 

• The modifications proposed for existing Stations 315 and 325 involve the replacement of existing 
older gas compressors with modern equipment. The new equipment will be approximately 8 
percent more efficient than the old equipment. 

 

10.2.2 Western Section (Station 219 to Station 313) 
The Western Section consists of approximately 132 miles of existing 24-inch diameter pipeline with a 
completed 30-inch diameter pipeline loop along its entire length.  As part of the Project, this section of 
pipeline is proposed to be expanded to transport an incremental 180,000 Dth/day.  The balance of the 
capacity needed for the Project, 120,000 Dth/day, will be provided from existing capacity that has been 
previously reserved for the Project.1  The 120,000 Dth/day of reserved capacity, though, does not extend 
all the way to the delivery points selected by EQT in its binding precedent agreement for the Project.  
Although the use of existing expiring capacity reduces the total facilities required to provide the proposed 
service for the Western Section, additional Market Component facilities on Tennessee’s system are 

                                                           
1 Tennessee notes that its 300 Line is fully subscribed from Station 313 downstream to the Project’s three delivery 
points:  Mahwah, New Jersey, River Vale, New Jersey, and White Plains, New York.  On the Western Section of the 
300 Line, 120,000 Dth/day of firm transportation capacity (a combination of generally available capacity and 
expired contract capacity) was available but was insufficient to satisfy the expressed demand of EQT.  Pursuant to 
Article XXVIII, Section 5.8 of Tennessee’s FERC Gas Tariff and as discussed in more detail in the certificate 
application for the Project, Tennessee has reserved the available 120,000 Dth/day of firm transportation capacity on 
the 300 Line for use in the Project and is proposing to construct the pipeline and compression facilities described in 
its certificate application and in Resource Report 1 to the ER to increase the 300 Line’s capacity to satisfy EQT’s 
requested service. 
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required to enable deliveries to the downstream delivery points.2  The 350,000 Dth/day of new capacity is 
incremental to the market area in which deliveries are proposed in New Jersey and New York. 
 
Incremental pipeline looping was considered for the Project, which would be accommodated by 
constructing an entirely new third parallel pipeline to the 300 Line in the Western Section.  Tennessee’s 
standard practice for new loop pipelines would require the installation of pipeline that is one standard size 
larger than the currently largest installed loop line.  This would necessitate the installation of a 36-inch 
diameter loop due to the presence of existing 30-inch looping along portions of the 300 Line.   
 
Incremental compression at existing compressor stations was also considered for the Project.  The 
existing compressor stations on the Western Section are approximately 66 miles apart, on average.  The 
relatively long distance between existing compressor stations allowed for Tennessee’s consideration of 
new midpoint compressor stations to be located between each of the existing compressor stations. 

10.2.2.1 Looping Only Option 
The looping only option for the Western Section would require the construction of a third parallel pipeline 
loop in addition to two existing pipelines (24-inch and 30-inch).  A 36-inch diameter pipe was used for 
the evaluation of this alternative because it is the next standard size above a 30-inch diameter pipeline, 
consistent with Tennessee’s policy to install the next larger standard size pipeline loop than the currently 
largest installed loop line.  This alternative included the construction of pipeline looping that would be 
required to eliminate the two proposed midpoint stations (Stations 303 and 310) and the modification to 
compression at Station 313.   
 
• Station 303 Alternative – Installation of approximately 39 miles of 36-inch diameter pipeline loop 

would be required to eliminate the need for new Station 303.   This would result in approximately 
470 acres of land disturbance that would include several acres of wetland alteration, multiple 
waterbody crossings and potential impacts to rare species habitat.  Also, this looping would cost 
approximately 400 percent more than the new compressor station.  The environmental impacts, 
number of affected landowners, and economics did not support this option.   

• Station 310/313 Alternative – Installation of approximately 61.5 miles of 36-inch diameter 
pipeline loop would be required to eliminate the need for new Station 310 and the modification to 
the compression at Station 313.  This would result in approximately 745 acres of land disturbance 
that would include several acres of wetland alteration, multiple waterbody crossings, and 
potential impacts to rare species habitat.  Also, this looping would cost approximately 600 percent 
more than the new compressor station.  The environmental impacts, number of affected 
landowners, and economics did not support this option.   

The looping only option was not selected by Tennessee for the Western Section due to the large amount 
of ROW acquisition, ground disturbance, and capital costs associated with the construction of 100.5 miles 
of incremental pipe looping that this option would have required.   

10.2.2.2 Looping and Compression Option 
The looping and compression option for the Western Section would require constructing a third parallel 
pipeline loop of the 300 Line in addition to adding compression at existing Stations 307 and 313.  The 

                                                           
2 Please see the certificate application and Resource Report 1 of this ER for a further description of the “Market 
Component” of the Project. 
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information below represents the looping and compression that would be required to eliminate the two 
proposed compressor stations.   
 
• Station 303 Alternative – Installation of approximately 30 miles of 36-inch diameter pipeline loop 

would be required to maintain a similar compression ratio at existing Station 307 to enable 
existing compression equipment to operate.  This would result in approximately 365 acres of land 
disturbance that would include several acres of wetland alteration, multiple waterbody crossings, 
and potential impacts to rare species habitat.  Installation of approximately 6,130 horsepower at 
Station 307 would also be required to eliminate the need for new Station 303.  The environmental 
impacts, number of affected landowners, and economics did not support this option.   

• Station 310/313 Alternative - Installation of approximately 34 miles of 36-inch diameter pipeline 
loop would be required to maintain a similar compression ratio at existing Station 313 to enable 
existing compression equipment to operate.  This would result in approximately 410 acres of land 
disturbance that would include several acres of wetland alteration, multiple waterbody crossings, 
and potential impacts to rare species habitat.  Installation of approximately 7,800 horsepower at 
Station 313 would also be required to eliminate the need for new Station 310.  The environmental 
impacts, number of affected landowners, and economics did not support this option.   

The looping and compression option also was not selected by Tennessee for the Western Section due to 
the large amount of ROW acquisition, ground disturbance, and capital cost associated with the 
construction of 64 miles of incremental pipe looping that this option would have required.     

10.2.2.3 Additional Compression Only at Existing Compressor Stations 
Installation of additional compression at existing compressor stations only, without any pipeline looping, 
proved to be hydraulically infeasible for the Western section.  The compression ratio and station 
discharge temperature would exceed Tennessee’s standard design conditions for an efficient operating 
pipeline. 

10.2.2.4 Additional Compression Only at Existing Compressor Stations and 
Addition of New Compressor Stations 

Tennessee also evaluated whether the option of the addition of compression at existing compressor 
stations and the construction of new compressor stations, without any pipeline looping, would be feasible 
for the Western Section.  The distance between existing compressor stations on this section of pipeline 
provided Tennessee with an opportunity to consider the construction of midpoint compressor sites.  
Potential midpoint compressor stations sites were determined by selecting the main line valves (“MLVs”) 
that are located approximately midway between Stations 219 and 307 and between Stations 307 and 313.  
Potential locations were evaluated around those selected sites.  Tennessee confirmed that the potential 
compressor station sites were acceptable per hydraulic modeling.  Tennessee also determined that 
incremental compression would not be required at existing Station 307.  However, additional compression 
would be required at Station 313 to maintain its discharge pressure at a maximum allowable operating 
pressure of 1170 psig, which is necessary for the Market Component of the Eastern Section (Station 313 
to White Plains, New York section) discussed below.  Based on this analysis, Tennessee selected this 
option for the Western Section of the Project.   
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TABLE 10.2-1 
ANALYSIS OF WESTERN SECTION SYSTEM ALTERNATIVES 

300 LINE PROJECT 

Criterion 
New & Modified 

Compression 
(Preferred Option) 

Looping Only Looping & 
Compression 

Additional 
Compression at 
Existing Stations 

Information 
Sourcesc 

Length of New 
Pipeline (miles) N/A 100.5 64 

Not feasible – 
compression ratio and 

station discharge 
temperature exceed 

recommended design 
conditions for a safe and 

efficient operating 
pipeline 

A, C 

Diameter of New 
Pipeline (inches) N/A 36 36 N/A - 

Land Requirement for 
Construction b (acres) 32 CWS- 1350 acres, 

ATWS- 7 acres 
CWS- 865 acres, 
ATWS- 4.5 acres N/A A, C 

Land Requirement for 
Operation a (acres) 22 302 199 (5 compression, 

194 looping) N/A A, C 

Operational a Impact 
on Forest (acres) 21 240 158 N/A C, D 

Operational a Impact 
on Wetlands (acres) 0.04 0.47 0.26 N/A C, D 

Wetland Crossings 
(number) 1 11 11 N/A C, D 
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TABLE 10.2-1 
ANALYSIS OF WESTERN SECTION SYSTEM ALTERNATIVES 

300 LINE PROJECT 

Criterion 
New & Modified 

Compression 
(Preferred Option) 

Looping Only Looping & 
Compression 

Additional 
Compression at 
Existing Stations 

Information 
Sourcesc 

Operational a Impact 
on Rare Species 

(acres) 
0 5.19 5.19 N/A B, D, E 

Waterbody Crossings 
(number) 2 74 74 N/A C, D 

Affected Landowners 
(number) 2 331 196 N/A C, D 

Occupied Structure 
within 50 feet of 

Construction (number) 
0 149 55 N/A C, D 

a: Operational areas - 25 foot wide new easement; assumes existing 50 foot easment and proposed line 25 foot offset for existing loop line. 
b: Assumes 100 feet of workspace typically, with 125 feet of workspace through agricultural areas and 75 feet of workspace through wetlands 
c: Sources of Information for Environmental Factors: A=Alignment Sheets / Engineered Plans, B=GIS Data, C=Aerial photographic interpretation, 

D=Field Surveys, E=Consultation with applicable regulatory agencies, F= Topographic maps. 
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10.2.3 Eastern Section (Section 313 to White Plains, New York) 
The Eastern Section of the 300 Line consists of approximately 245 miles of 24-inch diameter pipeline 
with several relatively short 30-inch diameter pipeline loops that parallel the original line.  As part of the 
Project, this section is proposed to be expanded to transport the entire incremental 350,000 dekatherms 
per day required for the Project, including 50,000 Dth/d delivery to White Plains, New York specified in 
the binding precedent agreement with EQT.  The Eastern Section extends to White Plains because it is the 
east most delivery point for the Project.  Tennessee utilized its hydraulic model to determine the 
termination point at the eastern end of Loop 325.  Incremental looping was considered for the Project, 
which would be accommodated by extending the existing 30-inch diameter parallel pipeline loops.  
Significant quantities of pipeline looping will be required for this section of the Project as a single 24-inch 
diameter pipeline is not capable of providing the necessary capacity to transport the total required gas 
volumes to the market delivery points.  The addition of incremental compression at existing compressor 
stations on this section was also considered for the Project.  The relatively close spacing between existing 
compressor stations (approximately 30 miles apart, on average) eliminated consideration of new midpoint 
compressor stations for this section of pipeline.   
 
10.2.3.1 Looping Only Option 

Pipeline looping is necessary for the Eastern Section of the Project as a compression only option (which is 
discussed further below) would have resulted in gas velocities above Tennessee’s recommended design 
velocity for efficient and safe operation of its system.  The information below summarizes the amount of 
pipeline looping that would be required to eliminate the proposed additional compression at existing 
Stations 315 and 325.   
 

• Station 315 Alternative – Installation of approximately 20.9 miles of 30-inch diameter loop 
upstream of Station 315 (in lieu of the 16.9 miles proposed as part of the Project) would be 
required to eliminate the need for additional compression at Station 315.  This would result in 
approximately 255 acres of new land impacts during construction and operational impact of 127 
acres that would include wetlands, waterbodies, rare species habitat, and agricultural land as well 
as multiple newly affected landowners. 

• Station 317 Alternative – Additional horsepower was not proposed for this station. 

• Station 319 Alternative – Additional horsepower was not proposed for this station. 

• Station 321 Alternative – Additional horsepower was not proposed for this station. 

• Station 323 Alternative – Additional horsepower was not proposed for this station.   

• Station 325 Alternative – Installation of approximately 27.1 miles of 30-inch diameter loop 
downstream of Station 325 (in lieu of the 17.3 miles proposed as part of the Project) would be 
required to eliminate the need for additional compression at Station 325. This would result in 
approximately 327 acres of new land impacts during construction and 164 acres during operation 
that would include wetlands, waterbodies, rare species habitat, and agricultural land as well as 
multiple newly affected landowners. 

Tennessee determined that the looping only option is not the preferred option for this pipeline section.  
This option was not chosen due to the additional amount of ROW acquisition, ground disturbance, and 
capital cost associated with the minimum of 14.7 miles of incremental pipe looping that would have been 
required.  Any of the looping only options would result in significantly greater environmental impacts due 
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to increases in clearing of mature forest, modification of wetland type, temporary alteration of 
waterbodies and riparian areas, and potential loss of rare species habitat.  By modifying existing 
compressor stations within previously disturbed areas, these additional impacts are avoided.    
 
10.2.3.2 Compression Only Option 

Compression only is not an option for the Eastern Section.  The existing 24-inch diameter pipeline cannot 
transport the entire expanded gas volumes to the delivery points at the required pressure.  The addition of 
midpoint compressor stations is not feasible as the current compressor stations are located relatively close 
to each other (approximately 30 miles average between stations).   
 
10.2.3.3 Looping and Compression Option 

As discussed earlier, partial incremental pipeline looping will be required for the Eastern Section of the 
Project as the single 24-inch diameter pipeline that comprises this pipeline section could not efficiently 
transport an incremental 350,000 dekatherms per day of gas volumes, in addition to the current capacity.  
A 30-inch diameter pipe was selected for the looping to avoid pipe size changes and to continue the 
existing, previously installed 30-inch diameter pipeline loops already in place along the 300 Line.  The 
length of the looping in each segment between compressor stations was optimized to limit velocity 
through the remaining single 24-inch diameter portions and to efficiently use the existing compressor 
stations.   
 
Installing new pipeline loops on ROW adjacent to the an existing line is the preferred option.  ROWs for 
the new pipeline loops were evaluated based on the mileages provided from Tennessee’s hydraulic model.  
Per the hydraulic model, physical loop beginning and ending points between each compressor station 
were determined based upon the following criteria: 

• If an existing 30-inch diameter loop existed between compressor stations, the proposed loop was 
added to the existing loop.  The proposed loop either started at the end point of an existing loop or 
ended at the beginning of an existing loop. 

• The length of a proposed loop was determined through the hydraulic model to ensure Tennessee’s 
design guidelines were maintained for gas velocity, compression ratio, and gas temperature.  
Design guidelines that provide for an efficient operating pipeline include: 

o Gas velocity for 24-inch and greater diameter pipeline at approximately 40 feet per 
second. 

o Approximately 1.5 compression ratio at compressor stations. 

o Gas temperature less than 125°F. 

The beginning and ending points determined by the hydraulic model were evaluated by Tennessee during 
a helicopter fly-over of existing ROWs and computer software analysis of the area for any physical site-
specific constraints that could not be incorporated into the hydraulic model designed for the Project but 
that could have a significant impact to Project feasibility.  For example, the pipeline looping between 
Stations 317 and 319 was changed from one continuous section of new loop pipe to two sections to avoid 
the environmental impacts and cost of crossing the Susquehanna River.  With the exception of Loops 
319A (as discussed above) and 323, one endpoint of the proposed loop tied into an existing loop endpoint, 
and continued the length required to meet the hydraulic model.  The helicopter fly over and engineering 
surveys further optimized endpoints based on utilizing existing access to the extent possible and minimal 
changes in topography for the safe operation and installation of launcher and receiver facilities.  Loop 323 
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does not tie into an existing loop line, but the starting location was modeled based on needs upstream of 
Compressor Station 325 and advantages of tie-ins within a compressor station, which includes 
minimizing the disturbances on the ROW for launcher facilities and new access by including them within 
the station grounds. 
 
For Loops 315 and 325, Tennessee proposes to minimize the amount of pipeline needed for the Market 
Component by installing additional horsepower at Stations 315 and 325, eliminating the need for 
approximately 15 miles of ROW acquisition.  At both stations, the increase in horsepower will be 
achieved by replacing the existing compressor packages in-situ with larger horsepower units.  This will 
allow for the optimization of both stations from a standpoint of operational efficiency and reliability while 
minimizing the environmental impact related to ground disturbance. 
 
Horsepower replacement is also being proposed at Station 321, where the existing compressors must be 
restaged in order to achieve the increase in capacity on the system.  The gas turbine engines at this station 
will be replaced with new equipment, increasing the reliability and efficiency of this station.   
 
Based on this analysis, this looping and compression option is proposed for the Eastern Section of the 
Project. 

10.3 ROUTE ALTERNATIVES 
 

10.3.1 Pipeline Facilities 
Several alternatives to the proposed pipeline loops were evaluated as part of the planning and design 
process for this Project.  The alternatives analysis for the pipeline routes was based on environmental and 
land use impacts as well as permanent easement acquisitions and overall Project costs.   
 
The selection of the major route alternatives discussed in Section 10.3.1.1 below was dictated by several 
factors.   

• determination of most cost effective technical solution (i.e., loop versus compression); 

• development of routing criteria; 

• identification of potential routing alternatives; 

• collection of data relative to each alternative; 

• evaluation of potential environmental and land use impacts; and 

• evaluation of routing alternatives against routing criteria. 

Existing information sources such as field reconnaissance, aerial photography, topographic maps from the 
United States Geological Survey (“USGS”) and National Wetland Inventory (“NWI”) maps were used 
during the route identification and evaluation processes.   
 
In evaluating the routing options for the required pipeline loops, it was determined that given Tennessee’s 
existing pipeline, the loops should be co-located with the existing pipeline ROW to the maximum extent 
possible.  The use of co-location as a principle design element by Tennessee is necessitated not only by 
Commission guidelines which stress the corridor concept, but also due to the existing land use 
characteristics in the areas of the loops.  The utility corridor created by Tennessee’s existing pipeline 
minimizes further environmental impacts and pubic disturbance, as well as construction costs.  Siting 
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pipeline facilities along the existing corridor reduces the establishment of new corridors in previously 
undisturbed areas, while limiting the number of affected landowners. 
   
The main determinants used to select the preferred route over the other routes evaluated pertained to 
minimizing the number of affected landowners, constructability issues, and Tennessee’s desire to limit the 
extent of disruption on the communities potentially being affected during construction.    

10.3.1.1 Major Route Alternatives 
One approach to meet the Project objective would be to deviate significantly from the existing 300 Line 
alignment and review all other available new routes to achieve the Project objectives.  When reviewing 
this alternative, it became apparent that the installation of approximately 130 miles of new permanent 
ROW would have a significant environmental and land use impact as opposed to looping portions of the 
existing pipeline, and would also directly conflict with the Commission’s guidance for siting new 
facilities within or directly adjacent to existing corridors. 
 
10.3.1.1.1 Loop 321 – Stillwater Lake / U.S. Army Corps of Engineers Property 
 
Alternatives to the pipeline crossing of the land owned by the U.S. Army Corps of Engineers (“USACE”) 
in Pennsylvania were analyzed to determine whether such alternatives would be reasonable and 
environmentally preferable as compared to the proposed loop segment alignment.  The proposed route is 
approximately 0.3 miles in length across the USACE property and crosses Stillwater Lake.  Tennessee 
examined two alternative routes to avoid the USACE property: a northern route and a southern route.  See 
Figure 10.3-1 for a graphical representation of the alternatives evaluated and Table 10.3-2 for a summary 
of the proposed impacts associated with the alternatives to crossing the USACE property.  
 
The following criteria were used to determine whether alternatives would be reasonable and 
environmentally preferable to the proposed action of crossing the USACE property: 
 

• Significant environmental advantage over the proposed crossing technique. 
• Ability to meet the proposed objectives. 
• Technical and economic feasibility and practicability. 

 
Preferred Alignment 
The preferred route through the USACE property is approximately 0.49 miles in length, while both of the 
potential alternative routes significantly increase the linear distance of the loop segment.  The proposed 
alignment is collocated with the existing 300 Line ROW, which will allow Tennessee to use the existing 
maintained corridor for workspace while limiting the extent of new permanent easement that would need 
to be acquired.  The overall land impacts associated with the preferred route are approximately 4.8 acres, 
and the increase in operational ROW associated with the preferred route will be less than 1.5 acres.  The 
preferred loop alignment across the USACE property would affect a single landowner, and there are no 
residential impacts associated with the collocation of the proposed loop within the existing ROW.   

 
Northern Alternative 
The northern route adds approximately 1.29 miles to the alignment, which results in corresponding 
increases in Project cost, the number of new landowners affected, and environmental impacts.  The 
northern alternative does not follow an existing corridor and increases the total land impacts during 
construction by over 11 acres. Since there is no existing ROW to utilize, the northern alternative would 
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require entirely new permanent ROW, resulting in permanent land impacts of 7.8 acres.  The northern 
alternative will affect approximately 21 new landowners, and this addition of landowners not previously 
affected by the existing 300 Line ROW will require a substantial purchase of new temporary and 
permanent ROW not associated with the existing pipeline route.   
 
Southern Alternative 
The southern alternative increases the loop length by approximately 4.22 miles which results in 
corresponding increases in Project cost, the number of new landowners affected and environmental 
impacts.  The increased route length of the southern alternative adds approximately 51 acres of new 
impacts. Additionally, since there is no existing ROW to utilize, the southern alternative would require 
new permanent ROW, which would result in permanent land impacts of approximately 25.6 acres for the 
southern alternative based upon a 50-foot operational ROW width.  The southern alternative will affect 
approximately 25 to 30 new landowners, and this addition of landowners not previously affected by the 
existing 300 Line ROW will require a substantial purchase of new temporary and permanent ROW not 
associated with the existing pipeline route.   
 
Conclusion 
Re-routing around the USACE property would significantly increase the number of new affected 
landowners as well as the overall environmental impact of the Project.  Tennessee believes that the most 
favorable option to minimize potential environmental impacts associated with the Project is to maintain 
the preferred loop alignment through the USACE property.   
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TABLE 10.3-1 
ANALYSIS OF USACE PROPERTY ROUTE ALTERNATIVES 

300 LINE PROJECT – LOOP 321 

Factor Proposed Route Northern Route Southern Route Information Sourcesa 

Length (miles)  0.49 1.29 4.22 A, C 

Temporary Workspace 4.8 15.6 51.2 A, C 

Number of Property Owners 1 21 20 to 30 C, D 

Federal Land Ownership (miles) 0.49 0 0 B, D, E 

Water body Crossings (number) 1 1 2 C, D 

Operational Impact on Forest (acres) 0.5 2.5 19.6 C, D 

Operational Impact on Wetlands (acres) 1.1 1.5 2.8 C, D 

Wetland Crossings (number) 1 2 2 C, D 

Road Crossings 0 3 3 A, C, D 

Occupied Structures within 50 feet of ROW 0 4 0 C, D 
a: Sources of Information for Environmental Factors: A=Alignment Sheets / Engineered Plans, B=GIS Data, C=Aerial photographic interpretation, D=Field Surveys, 

E=Consultation with applicable regulatory agencies, F= Topographic maps 
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10.3.1.1.2 Loop 325 - Monksville Reservoir 
 
Alternatives to the Horizontal Directional Drilling (“HDD”) pipeline crossing of the Monksville 
Reservoir (“Reservoir”) by re-routing around the Reservoir were analyzed to determine whether they 
would be reasonable and environmentally preferable (see Figure 10.3-2 and Table 10.3-2).  The 
comparison of the alternatives included length, side/steep slope route contour construction, additional 
surface disturbance associated with side/steep slope route contour construction, TWS and ATWS acreage, 
number of property owners, number of water body crossings, number of improved and unimproved road 
crossings, access roads required, potential residences/residential areas, poor reclamation potential, and 
high consequence areas.   
 
The following criteria were used to determine whether re-routing alternatives would be reasonable and 
environmentally preferable to the proposed action of crossing the Reservoir by means of HDD: 
 

• significant environmental advantage over the proposed crossing technique, 
• ability to meet the proposed objectives, and 
• technical and economic feasibility and practicability. 
 

Two main alternatives were evaluated to avoid the Reservoir by routing the loop segment to the north or 
to the south of the Reservoir.  In addition, the Commission has requested the evaluation of terminating 
Loop 325 to the west of the Reservoir under two scenarios: (1) keeping the existing starting point of the 
loop and shortening the length of the loop segment, or (2) moving the starting point of the loop further to 
the west while maintaining the overall length of the loop.  Tennessee evaluated the options suggested by 
the Commission and determined that neither is a feasible option.  The first option, which would include 
terminating the loop to the west and prior to the crossing of the reservoir, is not feasible as decreasing the 
loop length would compromise Tennessee’s ability to achieve the increased firm transportation capacity 
needed for the Project.  Starting the loop segment farther to the west to maintain the overall loop length 
was also considered but determined not to be feasible because the loop begins at a tie-in point with an 
existing loop segment.  Based on the presence of an existing pipeline loop, the starting point is a fixed 
location; therefore shifting the loop further west is not an option. 
 
Set forth below is a summary of the comparisons of the preferred route and the northern and southern 
alternatives: 

 
Route Length 
The proposed horizontal HDD length across the Reservoir is approximately 4,000 feet. The 
northerly re-route around the Reservoir is approximately 3 miles and the southerly re-route is 
approximately 3.5 miles. The re-routes around the Reservoir would substantially impact the Long 
Pond Ironworks State Park (“Park”) through the acquisition of new permanent ROW.  This 
alternative would also result in additional costs to the Project associated with the purchase of 
additional materials as well as additional construction costs. 
 
Land Disturbance 
The proposed northerly re-route around the Reservoir, based upon a construction disturbance of 
100 feet, would equate to approximately 36 acres.  The southerly re-route would equate to 
approximately 42 acres.  The HDD installation across the Reservoir would require no additional 
significant construction disturbance impact within the Park area besides the need for additional 
temporary work areas (minimum of 300 feet by 300 feet) for both the entry and exit point 
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operations for the HDD crossing. In addition, approximately 0.09 acres of ATWS would be 
required on the east side of the Reservoir in proximity to the HDD exit point to accommodate the 
aboveground assembly of the line pipe for installation. 
 
Constructability 
Side/steep slope route contour construction would be encountered with the Reservoir re-routes. 
Approximately 0.5 miles of side slope and one mile of steep slope route contour construction 
impacts would be encountered on the northerly re-route and 1.5 miles of side slope route contour 
construction impacts on the southerly route. The impacts are beyond the usual construction 
installation methodology and would require additional TWS and ATWS. Use of these areas 
would require additional land disturbance to forested land and wetlands. 
 
Landowners Affected 
The proposed route directly across the Reservoir involves one landowner, the State of New 
Jersey. The northerly re-route would involve approximately five landowners and the southerly re-
route would involve approximately six landowners. This addition of landowners would require a 
substantial purchase of new ROW not associated with the existing pipeline route. In addition, the 
re-routing would require for the northern re-route:  two improved and one unimproved additional 
road crossings, one major additional water body crossing (Wanaque River), and four additional 
temporary construction access roads.  For the southern re-route, the following would be required:  
three improved additional road crossings, one major additional water body crossing (Wanaque 
River), and three additional temporary construction access roads.  As noted above, the Wanaque 
River would have to be crossed regardless of the re-route direction taken.  
 
Residential Impacts 
The northerly and southerly re-routes around the Reservoir would have a greater impact on 
current and future residential developments and populated areas associated with the Park as 
compared to the preferred route across the Reservoir.  
 
Reclamation of the ROW 
The reclamation involved with the re-route additional mileage, slope contour, disturbance within 
the Park, and wetlands associated with the Reservoir re-routes would be significant but are not 
quantifiable as Tennessee has not physically surveyed the area. 
 
High Consequence Areas 
The northerly and southerly Reservoir re-routes would have a negligible number of High 
Consequence Areas (“HCA”, as defined by USDOT 49 CFR Part 192) due to the absence of 
populated areas identified through a desktop review of aerial and topographic data conducted in 
2009.  
 
Conclusion 
Re-routing around the Reservoir using either the northern or southern routes would significantly 
increase the environmental impact of Loop 325 and therefore are not the preferred option as 
compared to the proposed route.  The proposed route, which involves a HDD installation across 
the Reservoir, has moderate environmental impacts and is technically feasible.  The proposed 
route with the HDD installation, considering both feasibility of construction and environmentally, 
is the preferred option as it minimizes the route length, areas of disturbance and reclamation, 
landowners and Park areas affected, and HCAs.   
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TABLE 10.3-2 
ANALYSIS OF MONKSVILLE RESERVIOR ROUTE ALTERNATIVES 

300 LINE PROJECT 

Factor Proposed Routea Northern Alternative Southern Alternative Information Sourcesd 

Length (miles)  1.29 3.24 3.36 A, C 
Side-Slope Construction 
(footage) 
Steep Slopes = 28 degrees or 
greater 

Steep-Slope: 1117 feet Side-Slope: 1412 feet 
Steep-Slope: 660 feet Steep-Slope: 2125 feet A, B, D, F 

Additional Surface Disturbance 
Associated with Side Slope and 
Steep Slope Construction 

0.64 acres all trees 1.19 acres all trees 1.22 acres all trees A, B, D, F 

Temporary Workspace Areasb 4.53 acres TWS & 3.07 acres 
ATWS (mostly forest) 

39.33 acres TWS & 1.87 acres 
ATWS (mostly forest) 

37.86 acres CWS & 2.71 acres 
ATWS (mostly forest) A, C 

Number of Property Owners 1 5 6 C, D 
State Land Ownership (miles; 
acres) 0.76 miles, 6.92 acres 1.53 miles, 9.29 acres 2.80 miles, 16.97 acres B, D, E 

Long Pond Iron Works State 
Park (linear distance crossed) 0.56 miles 0 0 B 

Waterbody Crossings (number) 1 (Monksville Reservoir) 3 3 C, D 
Operational Impact on Forest 
(acres) 7.60 19.33 18.43 C, D 

Operational Impact on 
Wetlands (acres) 0.0 0.1 0.19 C, D 

Wetland Crossings (number) 0 2 6 C, D 
Operational Impact on Rare 
Species (acres) 7.60 19.21 17.65 B, D, E 
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TABLE 10.3-2 
ANALYSIS OF MONKSVILLE RESERVIOR ROUTE ALTERNATIVES 

300 LINE PROJECT 

Factor Proposed Routea Northern Alternative Southern Alternative Information Sourcesd 

Method of Construction for 
Water body Crossing HDD = 4790 feet Open Cut HDD = 1264 feet A, C, D 

Road Crossings Paved Roads: 1 Dirt Roads: 1 
Paved Roads: 2 Paved Roads: 3 A, C, D 

Access Roads Required 
(number) 2 2 2 A, C 

Hydrostatic Test Waterc 
(sources and approximate 
gallons)  

Monksville Reservoir:  
231,600 gallons;  HDD: 

164,477 gallons 

Monksville Reservoir:  595,587 
gallons 

Monksville Reservoir:  609,679 
gallons; HDD:  43,403 gallons A 

Environmental Hazards and / or 
Concerns 

Geological formations may 
cause problem with HDD 

causing a Frac out. 

Potential runoff when 
removing a significant number 
of trees.  Within 500 feet of 2 

Long Pond Iron Works Historic 
Buildings. 

Geological formations may 
cause problem with HDD 

causing a Frac out.  Potential 
runoff when removing a 

significant number of trees. 

B 

Occupied Structures within 50 
feet of ROW 10 2 12 C, D 

a: Proposed alignment begins at Sta.843+50 and ends at Sta. 911+50.  (from the HDD entry to the end of the loop). 
b: List of anticipated ATWS areas for wash crossings, road crossings, HDDs, and approximate acres. 
c: Assumes all hydrostatic tests and HDD's ancillary water will come from the Reservoir. 
d: Sources of Information for Environmental Factors: A=Alignment Sheets/Engineered Plans, B=GIS Data, C=Aerial photographic interpretation, D=Field 

Surveys, E=Consultation with applicable regulatory agencies, F= Topographic maps. 
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10.3.1.1.3 Loop 325 - Wallkill River National Wildlife Refuge 
 
Alternatives to the proposed pipeline crossing of the Wallkill River National Wildlife Refuge (“Refuge” 
or “NWR”) other than by conventional means were analyzed to determine whether they would be 
reasonable and environmentally preferable as compared to the preferred alignment across the Refuge (See 
Figures 10.3-3 and 10.3-3a).  These alternatives were identified as:  (1) HDD Alternative, which would 
involve installing the loop pipeline under the entire length of the Refuge; (2) Northern Alternative, which 
would re-route the pipeline to the north of the Refuge; (3) Southern Alternative, which would re-route the 
pipeline the south of the Refuge; or 4) Eastern Alternative, which eliminates the first two miles of the 
pipeline loop including the portion of the alignment through the Refuge and adds a corresponding length 
to the end of the proposed route.  Starting the loop to the east of the Refuge without adding mileage to the 
end of the proposed route was not considered a feasible alternative as shortening the loop would 
compromise Tennessee’s ability to achieve the increased firm transportation capacity needed for the 
Project because the increased volume is proportional to the added loop length.  See Table 10.3-3 for a 
summary of the proposed alternatives to crossing of the Refuge.  
 
Tennessee will work cooperatively with the managers of the Refuge to modify and tailor Tennessee’s 
easement maintenance schedules and timeframes to accommodate land management objectives for 
specific locations.  Additionally, Tennessee is also working with NWR staff to evaluate potential impact 
mitigation measures such as acquisition and donation of forested land to the NWR. The goal of such 
donation would be to ensure that the NWR is able to maintain and foster the protection of forested 
communities for wildlife. Tennessee is actively engaged in discussions with the US Fish & Wildlife 
Service’s (“USFWS”) Division of Realty to secure a parcel of land, consistent with the Refuge’s stated 
goals to expand the protection of the habitat of the region. Such mitigation may facilitate a permanent 
increase in protected habitat significantly larger than the areas temporarily and permanently impacted by 
Project pipeline construction and maintenance activities. In this respect, the Project would be consistent 
with this Refuge management objective.   
 
Through the above-referenced discussions with USFWS, Tennessee has identified a parcel of land for 
potential mitigation purposes. This property is approximately 68 acres in size (see Resource Report 3 - 
Attachment A, Figure 3.2-2a) and has been identified by USFWS as a parcel of interest for future 
acquisition and incorporation into the Refuge. The current proposed Project alignment will have 
approximately 8.19 acres of temporary impact and 4.54 acres of permanent impact to the NWR. Of the 
proposed Project total impact calculations, impacts would include:  approximately 1.0 acres of temporary 
impact to forest, 0.58 acres of permanent impact to forest, 0.80 permanent impacts to wetlands, and 0.36 
acres of permanent impact to wetlands.  The majority of the NWR crossed by the Project is currently 
agricultural land use.  
 
Tennessee conducted a desktop review of the mitigation parcel to identify possible resource values. In 
doing so, Tennessee found that NWI mapping delineates approximately 5.11 acres of wetlands on the 
parcel; all are designated as forested wetlands (see Resource Report 3 - Attachment A, Figure 3.2-2b). 
The majority of the parcel is designated by NJ DEP as state endangered species habitat, and the forested 
wetlands are designated as Species of Special Concern habitat (see Resource Report 3 - Attachment A, 
Figure 3.2-2c).  The entire parcel has potential roosting habitat for federally listed endangered Indiana bat. 
Tennessee will supplement its certificate filing with additional information regarding this mitigation 
measure, subsequent to further consultation with USFWS and additional environmental analysis. 
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The following criteria were used to determine whether alternatives would be reasonable and 
environmentally preferable to the proposed action of conventionally crossing the Wallkill River: 
 

• significant environmental advantage over the proposed crossing technique, 
• ability to meet the proposed objectives, and 
• technical and economic feasibility and practicability. 
 

The comparison of the alternatives included length, side/steep slope route contour construction, additional 
surface disturbance associated with side/steep slope route contour construction, CWA and ATWS 
acreage, number of property owners, number of water body crossings, number of improved and 
unimproved road crossings, access roads required, potential residences/residential areas, poor reclamation 
potential, and high consequence areas.  A summary of the comparisons is as follows: 
 

Route Length 
The proposed length across the Refuge is approximately 4,000 feet. The Northern Alternative 
around the Refuge is approximately 11 miles and the Southern Alternative is approximately 7.5 
miles.  The two re-routes around the Refuge would have a substantial impact on Project costs 
related to the purchase of additional materials, additional construction costs, and purchase of 
additional permanent ROW.  The Eastern Alternative would increase the overall loop length by 
approximately 0.2 miles, and the HDD alternative would not affect the initial proposed length. 
 
Land Disturbance 
The proposed route across the Wallkill Refuge parallels the existing 300 Line 24-inch pipeline at 
an offset of approximately 25 feet.  The typical construction ROW width is 50 feet on the exterior 
side of the proposed pipeline, of which 25 feet would revert to a permanent ROW width.  In total, 
the disturbed construction ROW width for the proposed route is 75 feet for a distance of 
approximately 4,000 feet, which equates to seven acres of disturbed lands.  The 25 feet (edge of 
existing permanent ROW and center of the proposed pipeline) of the 75 feet disturbed 
construction ROW width is within an existing disturbed permanent ROW.  Discounting the 25 
feet of existing permanent ROW, the additional 50 feet of proposed construction disturbance 
related to the proposed route equates to approximately five acres of additional impact across the 
Refuge. 
 
In comparison, the Northern Alternative would equate to approximately 133 acres of construction 
disturbance to avoid the Refuge. The Southern Alternative would result in approximately 92 acres 
of construction disturbance.  The HDD Alternative would require no additional significant 
construction disturbance impact. However, due to the directionality of the HDD installation (entry 
on the east and exiting on the west side of the Refuge), a 4,000 foot pipe string would have to be 
assembled aboveground for installation on the ROW to the west of the Refuge. This action would 
impact eight additional landowners beyond those landowners that would be impacted by standard 
installation methods, and would require additional construction disturbance in these areas of 
approximately 4.5 acres more than that already required for standard construction outside of the 
Refuge.  The Eastern Alternative would increase construction impacts by approximately 2.5 
acres; however there will be significantly greater impacts to upland forest than the preferred 
alignment across the Refuge. 
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Side / Steep Slope Considerations 
Side/steep slope route contour construction would be encountered on the Northern and Southern 
Alternatives. Approximately 2.5 miles of side slope and one mile of steep slope route contour 
construction impacts would be encountered on the Northern Alternative and 1.5 miles of side 
slope route contour construction impacts on the Southern Alternative. The impacts are beyond the 
standard construction installation methodology for the preferred route and would require 
significant areas of ATWS.  The additional ATWS would result in additional land disturbance, 
forest impacts and subsequent reclamation issues. 
 
Landowners Affected 
The preferred route across the Refuge involved one landowner, the USFWS.  The Northern 
Alternative would directly affect approximately 20 additional landowners while the Southern 
Alternative would directly affect approximately 15 landowners. This addition of affected 
landowners would require a substantial purchase of new ROW not associated with the existing 
pipeline route.  Based on the location of the Refuge, both the Northern and Southern Alternatives 
would be required to cross the Refuge, albeit at different locations than the current 300 Line.  The 
Wallkill River would also still have to be crossed.  The number of landowners affected by the 
HDD Alternative is equivalent to the preferred route; however, eight landowners would be 
affected to a significantly greater extent due to the area associated with staging the HDD 
operation, and assembly and installation of the pipe segment placed on the westerly edge of the 
Refuge boundary.  
 
The number of landowners affected by the Eastern Alternative is 11 as compared to 18 
landowners within the first two miles of the preferred alignment.  The Eastern Alternative would 
have no water body crossings, four improved road crossings, and one additional temporary 
construction access road. Conversely, there is one water body crossing, five improved road 
crossings, and one additional temporary construction access road within the first two miles of the 
preferred route. 
 
Residential Impacts 
The Northern and Southern Alternatives have greater impacts to residential developments and 
populated areas as compared to the preferred alignment through the Refuge. The Northern 
Alternative would impact residences paralleling Lake Wallkill Road (Route 667), Route 642, and 
Route 284. The Southern Alternative would impact residences paralleling Lower Unionville 
Road, State Route 23, and Route 565. In addition, the Southern Alternative would impact two 
additional municipalities, the Townships of Sussex and Hamburg.  The HDD and Eastern 
Alternatives would not significantly affect residential development as compared to the preferred 
alignment.   
 
High Consequence Areas 
The Northern, Southern and Eastern Alternatives would increase the number of High 
Consequence Areas (as defined by US DOT – 49 CFR Part 192) due to the lengthy routing 
through residential and populated areas. Additional design parameters would have to be 
introduced to minimize these impacts; however, the preferred method to avoid potential impacts 
to HCAs is to not site the pipeline loop segment through these areas if a suitable alternative 
without HCAs is available.  The number of HCAs associated with the HDD Alternative would be 
comparable to the preferred alignment. 
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Additional Considerations for HDD Alternative 
 

• A subsurface geotechnical investigation consisting of six borings within the Refuge 
revealed very soft to stiff silts and clays, and clayey sands with intermittent pockets of 
water. Groundwater was encountered at depths of three to seven feet on average. The 
subsurface geology and hydrology could be a detriment to the HDD installation method 
due to the increased possibility of loss of drilling slurry (“inadvertent release”). 

 
• At present, a 25-foot separation between the existing 24-inch and the new-30 inch 

pipeline is proposed.  In certain circumstances where the separation would interfere with 
existing aboveground structures during construction, the line placement has been reduced 
from 25 feet to 15 feet.  This is further predicated on the stability of the excavated ditch 
in proximity to the existing pipeline.  In the case of possibly shifting the centerline of the 
proposed pipeline closer to the existing pipeline, the geotechnical investigation results do 
not warrant such an option due to the possibility of excavated soil instability. 

 
• The need for additional temporary work areas (minimum of 300 feet by 300 feet) for both 

the HDD entry and exit point operations would be required.  These extra work areas 
would be on Refuge property for the entry point operation (to the east end of HDD) and 
private property for the exit point operation (to the west end of HDD). In addition, as 
stated above, due to the direction of the HDD installation (entry on the east and exiting 
on the west side of the Refuge) a 4,500 foot pipe string would have to be assembled 
aboveground for installation on the ROW to the west of the Refuge. This action would 
impact eight landowners beyond the standard pipeline construction methods and require 
an additional 4.5 acres of construction disturbance in addition to that already identified 
for standard construction. 

 
Additional Considerations for Eastern Alternative 
 

• The Eastern Alternative hydraulic model for an additional two miles is feasible, although 
the resulting delivery pressure decreases by approximately 5 psig to below a standard 
pressure of 800 psig.  By lowering delivery amounts to customers, the pressure could be 
reached.  Therefore the Eastern Alternative was extended by (and the entire loop segment 
increased by) approximately 0.2 miles to allow for maintenance of the standard delivery 
pressure and volume.  Additional compression is not an option in lieu of the moving two 
miles due to Station 325 currently discharging at MAOP. 

 
• The Eastern Alternative would result in the addition of approximately two miles into the 

Highlands Preservation Area (“Highlands”).  As discussed in Resource Report 8 of this 
ER, the Highlands is an area that is strictly regulated relative to water availability and 
protection, forested land, wildlife habitat, and future development.  The additional 
mileage and associated impacts within the Highlands increases the Project-related 
impacts to these resources.   

 
• The majority of the Eastern Alternative traverses land that is currently forested as 

opposed to the preferred route through the Refuge which is predominantly old field or 
maintained ROW.  The temporary (21.6 acres) and permanent (5.6 acres) impacts to 
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forested land is significantly greater for the Eastern Alternative than for the preferred 
route and may have associated impacts on potential Indiana bat habitat. 

 
• The lengthening of the loop segment associated with the Eastern Alternative places the 

terminus in close proximity to public playing fields (an HCA).  Tennessee will be placing 
a tie-in valve as well as a pig receiver at the loop terminus which will result in a new 
aboveground facility within a HCA.  Tennessee’s preferred alignment would avoid 
placement of the aboveground facilities within or adjacent to land designated for public 
use which should provide for a decreased potential for third-party encroachment.   

 
• Staff at the Refuge requested that Tennessee examine alternatives to siting the loop 

through the Refuge as if the Project were being undertaken by USFWS.  From the 
USFWS perspective, the selection of one of the alternatives may eliminate the pipeline 
and associated temporary impacts within the Refuge; however the siting of a pipeline by 
USFWS in any other area other than the Refuge would be both impractical and 
unfeasible.  The costs associated with the additional length of pipeline to avoid the 
Refuge through the Northern and Southern Alternatives would be prohibitive to the 
Refuge which is currently understaffed and underfunded.  Coupled with the responsibility 
of new ROW acquisition for both construction and operation of the pipeline as well as 
mitigation associated with wetland and upland forest impacts, the cost of the Project 
would rapidly increase to a point where it would not provide sufficient financial return 
during operation.  Additionally, the construction of the pipeline through the Refuge 
would provide for new opportunities to control invasive species within the Refuge, 
conduct biological research on the effects of pipeline construction and operation on 
wildlife, promote the goals and objectives of the CCP and minimize both environmental 
impacts and costs associated with the Project.    

 
• There are several concerns relative to the existing land uses along the Eastern Alternative 

and effects on landowners.  These concerns are enumerated below: 

- There is only one viable location to site the pig receiver which is within an 
undeveloped lot in the middle of a subdivision.  Tennessee typically avoids 
locating main line valves and pig launcher/receiver facilities within 
residential areas. 

- There would be an additional 2,000 linear feet of impact within property 
owned by the Passaic River Coalition. 

- An additional two properties within the Green Acres program would be 
affected.  These properties include Ringwood State Park and Town of 
Ringwood playing fields.  Construction of the Project would result in 
disruption of the playing fields and the potential siting of the pig receiver 
within the playing field property should the site within the residential 
subdivision not be available. 

- The North Jersey Water Supply Commission is the largest landowner within 
the Eastern Alternative, and the Commission has not provided survey access 
permission.  Additionally, there is a shooting range within the property 
which could have potential lead contamination within the soil. 
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-  Approximately 450 linear feet of the Eastern Alternative crosses through 
land owned by the Public Service Electric and Gas Company (“PSE&G”).  
PSE&G has not granted survey access permission, and siting the loop across 
the property would result in additional AC mitigation requirements.  A 
second pipeline could also conflict with future expansion plans by PSE&G 
on their ROW. 

- In many areas along the Eastern Alternative, Tennessee currently holds a 50-
foot wide ROW.  Depending upon which side of the existing pipeline the 
loop is placed, the TWS and permanent ROW requirements could impact 
previously unaffected landowners.  The preferred route only affects 
landowners where Tennessee currently has existing ROW.   

         
Conclusion 
The Northern, Southern and Eastern alternatives to the preferred alignment will significantly increase the 
environmental impact associated with construction and operation of the pipeline and therefore do not 
represent the most environmentally sensitive options for the Project.  The HDD Alternative to install the 
pipeline under the Refuge has moderate environmental impacts and is technically feasible, but would 
result in new affected landowners as a result of Tennessee securing additional workspace requirements for 
the HDD installation equipment and assembly of the pipe string.  The most feasible option is the original 
routing proposal with conventional installation. The environmental impact of the proposed route has been 
identified and quantified and represents the most feasible option in terms of construction feasibility and 
environmental stewardship by minimizing the route length, areas of disturbance and reclamation, 
landowners and residential areas affected and high consequence areas.   
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TABLE 10.3-3 
ANALYSIS OF WALLKILL RIVER ROUTE ALTERNATIVES 

300 LINE PROJECT 

Factor Proposed Routea Northern 
Alternative 

Southern 
Alternative HDD Eastern Alternative Information 

Sourcec 

Length (miles) 2.15 11.05 7.64 2.15 2.21 A, C 

Side-Slope 
Construction ( miles) 

Steep Slopes = 28% or 
greater 

Not Present Side-Slope: 2.5 
Steep-Slope: 1 Side Slope: 1.5 Not Present Not Present A, B, D, F 

Additional Surface 
Disturbance Associated 

with Side Slope and 
Steep Slope 
Construction 

Not Applicable 
No Side / Steep 

Slope Construction 

18.18 acres all trees, 
some in subdivisions 6.06 acres all trees 

Not Applicable 
No Side / Steep 

Slope Construction 

Not Applicable 
No Side / Steep 

Slope Construction 
A, B, D, F 

Temporary Workspace 27.83 acres 138.39 acres 95.97 acres 27.55 28.62 acres A, C 

Number of Property 
Owners 24 20 15+ 24 11 C, D 

Waterbody Crossings 
(number) 1 9 3 3 6 C, D 

Operational Impact on 
Forest (acres) 0.58 30.32 21.48 0 13.02 C, D 
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TABLE 10.3-3 
ANALYSIS OF WALLKILL RIVER ROUTE ALTERNATIVES 

300 LINE PROJECT 

Factor Proposed Routea Northern 
Alternative 

Southern 
Alternative HDD Eastern Alternative Information 

Sourcec 

Operational Impact on 
Wetlands (acres) 0.36 1.96 1.43 0 0.35 C, D 

Wetland Crossings 
(number) 7 24 22 0 6 C, D 

Operational Impact on 
Rare Species (acres) 4.60 60.34 42.80 0 9.85 B, D, E 

Road Crossings Paved Roads: 5 Dirt Roads: 2 
Paved Roads: 10 

Dirt Roads: 7 
Paved Roads: 12 Paved Roads: 3 Dirt Roads: 

Paved Roads: 4 A, C, D 

Federal Land 
Ownership (miles; 

acres) 
0.77 miles, 6.53 acres 0 0 0.77 miles, 6.53 acres None B, E 

Access Roads 
Required (number) 1 4 3 1 1 A, C 

Hydrostatic Test Water 
(Source & approximate 

gallons) 

Monksville 
Reservoir:  380,072 

gallons 

Monksville 
Reservoir:  2,208,448 

gallons 

Monksville 
Reservoir:  1,402,259 

gallons 

Monksville 
Reservoir:  380,072 

gallons 

Monksville 
Reservoir, 401,016 

gallons 
A 
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TABLE 10.3-3 
ANALYSIS OF WALLKILL RIVER ROUTE ALTERNATIVES 

300 LINE PROJECT 

Factor Proposed Routea Northern 
Alternative 

Southern 
Alternative HDD Eastern Alternative Information 

Sourcec 

Constructability 
Constraints/Issues 

Houses or structures 
in TWS 

Obtaining ROW 
through subdivisions 

Obtaining ROW 
through subdivisions 

Houses or structures 
in TWS 

Additional 
construction within 
Highlands region 

C, D 

Environmental Hazards 
and or Concerns None Present 

Potential runoff 
when removing a 

significant number of 
trees. 

Potential runoff 
when removing a 

significant number of 
trees. 

Geological 
formations could 

cause problem 
inadvertent loss of 

HDD fluid 

Potential runoff when 
removing a 

significant number of 
trees. 

- 

Poor Reclamation 
Potential 

Restoring NWR to 
existing condition 

Long time for tree 
growth. 

Long time for tree 
growth. None Present Long time for tree 

growth. B 

Occupied Structures 
within 50 feet of ROW 70 87 36 54 9 C, D 

a: Proposed route begins at Sta. 0+00 and ends at Sta. 113+50.  (northern and southern routes end downstream of proposed route at Sta.129+50). 
b: Anticipated ATWS areas for wash crossings, road crossings, HDDs, and approximate acres. 
c: Sources of Information for Environmental Factors: A=Alignment Sheets/Engineered Plans, B=GIS Data, C=Aerial photographic interpretation, D=Field 

Surveys, E=Consultation with applicable regulatory agencies, F= Topographic maps 
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10.3.1.1.4 Loop 325 - Highlands Region 
 
Alternatives to the proposed Loop 325 route through the Highlands were evaluated in response to requests 
raised by the Highlands Council in an early outreach meeting.  The analysis centered on the following 
criteria: 

• avoidance of the Highlands Region including both the Planning and Preservation Areas, 

• significant environmental advantage over the original proposal, 

• ability to meet project objectives, and 

• technical and economic feasibility and practicality. 

 
The comparison included evaluation of facility length, environmental disturbance associated with TWS 
and ATWS, number of waterbody crossings, improved and unimproved road crossings, residential 
impacts, forested and wetland area impacts, reclamation potential, and HCAs. 
 
The following summary compares the preferred and alternative routes: 
 
Route length 

The majority of the preferred route through the Highlands Region is co-located within or adjacent to 
Tennessee’s existing 300 Line pipeline ROW.  The alternative which avoids the Highlands in its entirety 
is approximately 46.01 miles in length with the majority of the alignment extending into and through New 
York.  It will be necessary in all circumstances to reconnect with Tennessee’s existing 300 Line pipeline 
to meet the hydraulic requirements of the Project. This alternative re-route would depart from 
Tennessee’s existing Station 325 outside the Highlands area and proceed in a northerly direction through 
New Jersey and into New York for a distance where it would then roughly parallel the state boundary 
before turning in a southerly direction within wholly new ROW to rejoin the existing Tennessee pipeline 
system outside of the Highlands Planning Area to the east of Mahwah, New Jersey (See Attachment A, 
Figure 10.3-4).  This alternative re-route would require significant additional financial resources due to 
the additional materials, construction and land acquisition costs, and would also possible delay the timing 
of the Project for outreach efforts with landowners and agencies in New York.  The alternative route 
would be over three times the length of the proposed loop which, in itself, eliminates the alternative from 
further consideration based on cost and significantly greater environmental impact.  
 
Land Disturbance 

The existing route affects a total of approximately 99 acres in the Highlands Region including TWS and 
permanent operational ROW.  While the proposed alternative would not impact land within the Highlands 
Region, it would result in the temporary impact of over 500 acres based on an assumed construction 
workspace of 100 feet in uplands and 75 feet in wetlands with no ATWS.  The alternative route would 
also impact approximately 3.59 miles of wetlands and approximately 21.79 miles of forested lands while 
crossing 44 waterbodies. 
 
Residential Impact 

The existing route has a potential impact on approximately three miles of residential property while the 
alternative route would have a potential impact on over five miles of existing residential areas.  While the 
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exact locations of residences within 50 feet of the alternative route cannot be estimated without 
significant engineering and field surveys, the overall total will significantly exceed the number of 
residences within 50 feet of the preferred route based on the highly developed nature of the areas the 
alternative route traverses.  Considering that the alternative route is not a loop and there is no existing 
ROW associated with it, the potential impacts associated with residential areas would be considerably 
greater due to the inability to use existing ROW for any portion of the workspace.  The alternative route 
would also result in significantly greater cost to the Project from a land acquisition perspective based on 
the number of new affected landowners and lack of an existing ROW.     
 
Conclusion 

In summary, to re-route the 325 loop to entirely avoid the Highlands Region is not feasible.  The 
alternative route increases impacts to all categories evaluated within the resource reports from land use to 
wetlands to rare species and cultural resources.  The alternative route is over three times as long as the 
proposed loop and is not able to co-locate with Tennessee’s existing ROW to minimize environmental 
effects.  The residential impacts associated with the alternative are also several times greater in terms of 
new affected landowners, residential construction and total number of properties affected.  In addition to 
these factors, the cost of constructing a loop that is over 30 miles greater in length and the delays in 
schedule compounded with the participation of local, state and federal agencies in New York eliminates 
this alternative from further consideration by Tennessee.  The current proposed route of Loop 325 
minimizes the overall environmental impacts associated with the Project while maintaining the economic 
viability and meeting the in-service date required by the customer. 
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TABLE 10.3-3 
ANALYSIS OF HIGHLANDS REGION ROUTE ALTERNATIVE 

300 LINE PROJECT 

Factor Proposed Routea Alternate Route Information Sourcesa 

Length (miles) 17.26 46.01 A, C 
Side-Slope Construction 

(miles) 
Steep Slopes (>28 degrees)  

3.77 3.04 A, B, D, F 

Additional Surface 
Disturbance Associated with 
Side Slope and Steep Slope 

Construction 

22 acres 18.42 A, B, D, F 

Acreage Affected 
(Construction and Operation) 98.7 acres Approximately 502 acres  A, C 

Waterbody Crossings (number) 23 44 C, D 
Operational Impact on Forest 

(acres) 36.76 132 C, D 

Operational Impact on 
Wetlands (acres) 8.93 4.35 C, D 

Wetland Crossings (number) 61 65 C, D 

Number of Property Owners 145 >400 C, D 

Road Crossings 23 113  A, C, D 
Federal Land Ownership 

(miles) 0.77 miles 0.44 miles B, E 

State Land Ownership (miles) 8.94 miles 5.48 B, E 
Hydrostatic Test Water 

(sources and approximate 
gallons) 

Monksville Reservoir: 
3,137238  

Source Unknown;  
8,362,938 A 

Constructability 
Constraints/Issues Houses or Structures in CWS Densely developed residential 

areas C, D 

Occupied Structures within 50 
feet of ROW 79 >200 C, D 

a: Sources of Information for Environmental Factors: A=Alignment Sheets/Engineered Plans, B=GIS Data, 
C=Aerial photographic interpretation, D=Field Surveys, E=Consultation with applicable regulatory 
agencies, F= Topographic maps. 
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10.3.1.2 Minor Route Variations or Deviations 
As proposed, the various preferred pipeline loop routes minimize impacts to the environment and 
optimize Project constructability and economics.  When evaluating minor alternative routes or minor 
route deviations, no particular route or deviation changed, avoided or minimized environmental 
conditions or potential impacts over the preferred alignments (i.e., the few available corridors considered 
for alternative route deviations impacted similar communities or existing conditions in the region).  Based 
on scoping comments and stakeholder feedback, the pipeline loop alignments and associated workspace 
were moved north or south of the existing pipeline in several instances to avoid sensitive resources, 
residential areas or construction constraints.  These crossovers are depicted on the Project alignment 
sheets and were not considered to be route variations or deviations.  Additionally, minor alternative 
routes/minor deviations would add additional length to the proposed pipeline loops, thus leading to 
potential increases in environmental impacts and costs for the Project. 
 
10.3.1.2.1 Loop 315 – Mansfield Bridge 
 
In Loop 315 at mileposts 9.0 - 9.5, the existing pipeline ROW crosses the Tioga River, Highway 15, and 
an identified archeological site (See Figure 10.3-5).  Initially, an HDD crossing was considered for this 
location.  However, the geotechnical investigation concluded that there is a high probability of an HDD 
failure, thereby limiting installation to standard construction techniques and conventional bores.  A 
deviation to the north of the existing line would impact commercial properties and buildings. Therefore, a 
southerly deviation from the existing ROW was selected.  The proposed deviation results in 
approximately 530 feet of additional length to the pipeline loop.  The proposed deviation includes an 
open-cut dry waterbody crossing through the Tioga River and three conventional bores to avoid Highway 
15 and its associated entry/exit ramps. 
 
10.3.1.2.2 Loop 317 – Susquehanna River 
 
The initial design of Loop 317 included one continuous addition of 30-inch pipeline downstream of 
Compressor Station 317.  This would have necessitated the crossing of the Susquehanna River at 
approximate milepost 22.7 to achieve the necessary length.  Based on the site conditions, the crossing of 
this river would require an approximately 1,800 foot HDD, which posed several significant issues, 
including the fact that the general topography of the area is not conducive to drilling as the majority of the 
area is forested with steep slopes on both sides (see Figure 10.3-6 in Attachment A to this resource 
report). 
 
Based on the environmental concerns with an HDD as well as the high probability of encountering 
cultural resources within close proximity to the river, Tennessee examined an alternative that includes an 
additional 1.2 miles of looping upstream of Compressor Station 319.  This alternative satisfied the 
hydraulic model for the Project without the issues associated with the HDD crossing of a major river.  
Based on this evaluation, Loop 317 was decreased by approximately one mile and the 1.2-mile loop 
upstream of Compressor Station 319 was incorporated into the Project.   
 
10.3.1.2.3 Loop 319 – Wolf Property 
 
The preferred alignment is designed in accordance with the majority of the loop segments with a 25-foot 
offset from the existing 300 Line pipeline and the use of a substantial portion of the existing ROW for 
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TWS.  The requested route variation from a landowner (Wolf) deviates from the Commission’s guidance 
to co-locate ROWs where possible and also presents several additional negative considerations.  A 
deviation to the south to avoid the Wolf property and associated tree clearing would require two 
crossovers of the existing 300 Line pipeline which includes four 45 degree bends (See Figure 10.3-7).  
Tennessee prefers to minimize the number of crossovers of its existing pipeline due to increased 
workspace associated with construction, potential issues associated with operation and maintenance of the 
pipelines at the crossover location as well as the additional costs associated with design and installation.   
 
More importantly, by moving the line to the south to avoid the Wolf property, two additional landowners 
would be impacted to a significantly greater extent than would be based on the preferred alignment.  A 
second, new ROW would be required within both properties for the loop pipeline as well as significantly 
greater temporary and operational impacts associated with the loop pipeline.  The open land where Mr. 
Wolf proposes the siting of the loop is currently within active agricultural use, and there would be 
associated effects on the ability to farm the area short-term during construction.  
 
This installation would substantially increase the acreage impacts as compared to the proposed loop 
alignment.  ATWS would be required at the bends in addition to the workspace already defined for the 
road crossing adjacent to the property and for the specialized construction (topsoil segregation) 
techniques to install the pipeline through agricultural land.  The deviation would increase the length of the 
pipeline by approximately 1,000 feet (2,200 feet compared to 1,200 feet as currently proposed).  This 
would result in a minimum additional land impact of 2.5 acres.  Tennessee is willing to work with the 
landowner (Wolf) to develop a strategy for maintaining the preferred route while minimizing or 
mitigating the temporary impacts to vegetation within the landowner’s property.  Tennessee does not 
believe that increasing the extent of land impacts, especially to active agricultural land, to two additional 
landowners justifies the requested route variation.  Therefore, Tennessee has not incorporated this 
recommendation into its preferred loop alignment. 
 
10.3.1.2.4 Loop 323 – Milliken Property 
 
This deviation was requested by a landowner (Milliken) and involves locating Loop 323 to the south of 
the existing 300 Line, in an area absent of residences (See Figure 10.3-8).  Loop 323 originates at an 
existing compressor station located approximately one mile west of the commenting landowner.  The 
infrastructure at the existing compressor station requires that the proposed pipeline be sited on the north 
side of the existing line.  Additionally, there are no proposed crossovers planned for Loop 323, as this 
loop will terminate on the north side of the existing line.  A deviation to the south of the existing line 
would require two crossovers, and contrary to the landowner’s comments, would result in additional 
environmental impacts related to tree removal and impacts to wetlands located immediately downstream 
of the specified property.  In general, crossovers are avoided to minimize land and environmental impacts 
and facilitate a safer and more efficient installation.  The impact to the residence on the commenting 
landowner’s property will be minimized, as defined by the site specific residential construction plan (TE-
T10-300-2-59-SS-02), submitted in Volume IV of this ER. 
 
10.3.1.2.5 Loop 325 – Maida Drive 
 
In Loop 325 from MP 0 to 0.3, the existing pipeline ROW traverses in close proximity to four houses 
located off Maida Drive (See Figure 10.3-9).  As viewed from west to east, the first three houses are 
located on the south side of the ROW and the easterly house is located north of the ROW.  Standard offset 
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looping of the line in this location would result in significant impacts to the landowners including 
disruption of livestock and removal of several sheds.  Tennessee reviewed the deviation requested by 
these landowners during a Commission scoping meeting and, subsequent to that meeting, determined that 
it was feasible from an engineering and construction perspective to make the requested changes.  
Therefore, this deviation was incorporated into the design of the loop alignment. 
 
10.3.1.2.6 Loop 325 – Elizabethtown Gas Meter Station 
 
In Loop 325 from MP 0.7 to 1.0, a proposed deviation is incorporated to avoid the Elizabethtown Gas 
City Gate Metering Station (See Figure 10.3-10). The metering station is adjacent to the existing ROW 
and includes a pipeline that parallels the existing 300 Line ROW.  A northern deviation would have been 
in close proximity to an existing residence.  Therefore, a southern deviation is proposed to minimize the 
impact to the landowner and avoid the existing pipeline infrastructure. 
 
10.3.1.2.7 Loop 325 – Monksville Reservoir 
 
The existing 300 Line was installed prior to the construction of the Reservoir.  Based on its presence, the 
only feasible way to loop the existing pipeline is via HDD.  The original HDD design for the proposed 
crossing of the Reservoir attempted to maintain the standard offset and configuration of the loop (see 
Figure 10.3-11 in Attachment A to this resource report).  Upon completion of environmental and 
engineering surveys, it was apparent that the initial crossing configuration was not optimal based on the 
extent of TWS required outside of the existing ROW.  Additionally, the exit location of the HDD would 
be located on a steep slope, which posed technical feasibility concerns as well as the need for significant 
areas of TWS and ATWS.  By modifying the HDD configuration to the proposed location north of the 
existing 300 Line ROW, the extent of TWS required outside of the existing ROW is minimized and both 
the HDD entry and exit points are located outside of steep topographical areas, thereby allowing for a 
minimization of workspace to the extent practicable. 
   

10.4 ALTERNATIVE SITES FOR NEW COMPRESSOR STATIONS 
Tennessee conducted a hydraulic analysis to determine the optimum horsepower and compression to 
provide the increased volumes necessary to meet market demand for the Project.  As a result, Tennessee 
identified the need for two new compressor stations (Compressor Station 303 and Compressor Station 
310) to help meet the compression needs for the increased delivery volume.  While the availability of land 
for purchase was a limiting factor in the site selection process, the following primary considerations also 
influenced property suitability for siting the new compressor stations: 
 

• Engineering Design and Construction:  Several engineering design and construction issues were 
evaluated for selection of a preferred site, including facility and workspace requirements, site 
elevation, road access, and length of interconnecting pipe between the new compressor stations 
and Tennessee’s existing pipeline: 

 
○ Pipeline design limitations – As a starting point, Tennessee began to look at midpoint 

locations between existing compressor station facilities for the optimum locations for the 
two new stations.  Tennessee then used an approximately four-mile long corridor 
centered on the closest MLV to identify new compressor station properties.  Tennessee 
then evaluated the location of this 4-mile corridor in conjunction with the hydraulic 
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modeling design for the Project that incorporated the optimum pipeline design and 
operating characteristics detailed in Section 10.2.2.3 above.  When the corridor location 
fits with the hydraulic model, Tennessee began to evaluate locations within that corridor 
with respect to the criteria outlined below. 

 
 Land/workspace requirements – Tennessee undertook a detailed analysis to select 

a 25 acre or greater property for a site to install the new compressor stations. 
 

 Site elevation – Tennessee searched for land parcels featuring topography that 
minimizes the extent of fill or excavation of soil required during construction of 
the new facilities, including workspace needs. 

 
 Road access – Tennessee looked for sites in proximity to the nearest public road, 

thereby minimizing the need for a new access road as well as modifications or 
improvements to existing roads. 

 
 Interconnecting pipe – To minimize the impact on the surrounding community, 

Tennessee favored siting the new compressor station sites on property that would 
not require a pipeline extension for the suction and discharge piping.  This 
approach also minimized the land requirements for the Project, thereby 
minimizing the number of impacted property owners. 

 
• Land Availability:  The proposed compressor station sites are both within rural settings.  The 

landowners within this area typically own small tracts of land.   
 

• Environmental Impacts:  Environmental parameters for the compressor station sites were 
evaluated based on a combination of field reconnaissance and available desktop resources 
including 7.5-minute USGS topographic maps, aerial photography, and available literature on 
environmental resources.  Several environmental characteristics were evaluated using these 
resources, including: 

 
o soils, including presence of prime farmland; 

 
o federally and state-listed threatened and endangered species; and 

 
o cultural resource sites listed or eligible for listing on the National Register of Historic 

Places. 
 
o proximity to Noise Sensitive Areas (“NSAs”) 

 

The preferred site and one alternative site for each new compressor station were identified and evaluated 
consistent with the considerations listed above to meet the requirements for siting the new compressor 
station (see Figures 10.4-1 and 10.4-2 included in Attachment A to this resource report). 
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10.4.1 Compressor Station 303 
Two potentially suitable parcels were identified in an undeveloped area of Cranberry Township, Venango 
County, Pennsylvania for the site of new Compressor Station 303.  The preferred location (Site 303A) is 
an approximately 76-acre parcel located to the north of Meadow Church Road, which provides frontage 
access across the entire parcel.  Tennessee’s existing 300 Line extends across the southeastern quadrant of 
the parcel.  This site was preferred for the new compressor station based on its higher elevation, forested 
buffer from the closest residential properties, and lack of wetlands.  The paved frontage of Meadow 
Church Road allows for better than average access to the site as well as direct accessibility to electric 
distribution lines.  The portion of the property to be used for the compressor station currently consists 
primarily of old fields which will minimize impacts to forested areas.  Tennessee currently has an option 
to purchase this parcel of land. 
 
The preferred site also features the following characteristics: 

• The site will require minimal grading and clearing prior to construction of the compressor station.  
The civil work will be planned to balance the site grading requirements to minimize the impact 
associated with having excessive soil materials remaining from the grading operations.   

• Cultural resource surveys have been completed at the site, and no cultural resources were 
identified within any areas to be affected during construction or operation of the compressor 
station.  Please refer to Resource Report 4 of this ER for additional information regarding the 
cultural resource survey process.   

• NSAs were identified within one mile of the site.  The results of the noise survey conducted for 
this site are discussed in Resource Report 9 of this ER. 

10.4.1.1 Alternative Site – Compressor Station 303 
The primary alternative site evaluated was a 59-acre parcel located directly south and west across 
Meadow Church Road.  This parcel was identified based on the access from Meadow Church Road and 
the fact that Tennessee’s existing 300 Line pipeline extends across the parcel from southwest to northeast.  
The majority of this parcel is forested and slopes gently to the south.  There are two streams on this 
parcel, one perennial and one intermittent that flow into and through the parcel, intersecting in 
approximately the middle of the parcel.  These streams and associated wetlands limit the options for a 
compressor station site on the parcel.  Additionally, any site work would require significant clearing of 
forest resources.  The extent of forest, wetlands, and waterbodies within the parcel would limit the 
acceptable locations for the compressor station and would result in significantly greater environmental 
impacts than the preferred site.  Potential environmental impacts, along with difficulty in contacting the 
landowner, eliminated this site from further consideration.  
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TABLE 10.4-1 
COMPARISON MATRIX 

COMPRESSOR STATION 303 SITE AND ALTERNATIVE 

Environmental 
Factor Unit Preferred Site Alternative Information Sourcea 

Total Area of Site Acres 76 59 A, C 

Access Road Length Feet 700 700 A, C 

Land Required for 
Construction Acres 7 7 A 

Land Required for 
Operation Acres 14 14 A 

Directly Affected 
Landowners Number 1 1 C, D 

Public/Private Water 
Wells 

Number Within 150 
feet of Work Area 0 Unknown B, D, E 

Public Water 
Supplies 

Number Within 400 
feet of Work Area 0 0 B, E 

Local Aquifer 
Protection Zone Present / Absent Absent Absent B, E 

Aquifers Present / Absent Absent Absent B, E 

Wetlands Present / Absent 

Present – 
Approximately 

0.04 acres 
operational impact 

Present – greater 
area of parcel is 
within wetland 

C, D 

Rare Species Habitat Present / Absent Potentially Present Potentially Present B, D, E 

Threatened & 
Endangered Species 

Potential Number of 
T&E Wildlife 

Species Present 
2 2 B, D, E 

Cultural Resources 

Number of Identified 
Sites Potentially 

Affected by 
Construction 

0 unknown D, E 
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TABLE 10.4-1 
COMPARISON MATRIX 

COMPRESSOR STATION 303 SITE AND ALTERNATIVE 

Environmental 
Factor Unit Preferred Site Alternative Information Sourcea 

Forest Land Affected 
by Construction Acres 7.35 Minimum of five 

acres C, D 

Predominant Land 
Cover Type Open Land Forest C, D 

Prime Farmland Soils Acres 13.82 18.45 B 

Farmland of 
Statewide Importance 

(soils) 
Acres 14.95 17.89 B 

NSAs Closest (Distance) 1,000 unknown C, D 

Constructability 
Issues - 

No Significant 
constraints on 
construction 

- Waterbody bisects 
site and would 
require crossing 
- Potential high 
groundwater table 
- Runoff from 
adjacent roadway 
flows into property 

- 

a: Sources of Information for Environmental Factors: A=Alignment Sheets / Engineered Plans, B=GIS Data, 
C=Aerial photographic interpretation, D=Field Surveys, E=Consultation with applicable regulatory 
agencies. 
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10.4.2 Compressor Station 310  
The preferred location for new Station 310 (Site A) is an approximately 26-acre parcel located within a 
remote area of Sergeant Township, McKean County, Pennsylvania.  Tennessee’s existing 300 Line 
bisects the site from southwest to northeast.  The preferred site is located away from residences and 
populated areas and is in close proximity to other energy production (gas well) facilities.  The site 
provides good access and good soils, along with minimal impact to the surrounding acres, neighbors, and 
environment.  Tennessee has acquired the parcel. 
 
The preferred site also features the following characteristics: 

• The civil work will be planned to balance the site grading requirements to minimize the impact 
associated with having excessive soil materials remaining from the grading operations.  While the 
site is managed for timber, the majority of the quality trees have been previously harvested, and 
this site was recommended to Tennessee by the previous landowner to avoid significant clearing 
of high value timber. 

• Surface waterbodies and wetlands surveys were completed within the site.  There are no wetlands 
within the property that would be affected by the construction or operation of a new compressor 
station. 

• Cultural resource surveys have been completed at the site, and no cultural resources were 
identified within any areas to be affected during construction or operation of the compressor 
station.  Please refer to Resource Report 4 of this ER for additional information regarding the 
cultural resource survey process.   

• Two NSAs were identified within one mile of the site.  The results of the noise survey conducted 
for this site are discussed in Resource Report 9 of this ER. 

10.4.2.1 Alternative Site - Compressor Station 310 
One alternative site for Compressor Station 310 (Site B) was identified in Sergeant Township, McKean 
County, Pennsylvania.  The site is located in close proximity to the preferred site and adjacent to County 
Route 146.  The alternative site includes high quality timber growing land and is within close proximity 
to seasonal and year round residences.  Any site work would require significant clearing of forest 
resources.  The proximity of the nearest NSA to the alternative site was significantly closer than the 
preferred location.  Potential environmental impacts, along with the location of NSAs, eliminated this 
alternative site from further consideration.  
 
APA Watch, Inc. identified three alternative sites for Compressor Station 310, located approximately 6, 9, 
and 14 miles, respectively, southwest from the proposed location and along the existing 300 Line.  
Tennessee’s hydraulic model indicates that each of the above alternate locations for Station 310 would 
necessitate additional looping west of Station 313 ranging in length from 4 to 14 miles of 36-inch 
diameter pipeline (dependent upon the distance from the proposed location).  For the reasons stated in 
Section 10.2.3 above, the proposed Project scope does not include any looping in this region.  The cost 
and environmental impact of building the additional pipeline looping make these alternatives locations 
not feasible for the relocation of Station 310. 
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TABLE 10.4-2 
COMPARISON MATRIX 

COMPRESSOR STATION 310 SITE AND ALTERNATIVE 

Environmental 
Factor Unit Preferred Site Alternative Information 

Sourcea 

Total Area of Site Acres 26 37 A, C 

Access Road Length Miles 5,300 700 A, C 

Land Required for 
Construction Acres 3 3 A 

Land Required for 
Operation Acres 8 8 A 

Directly Affected 
Landowners Number 0 1 C, D 

Public / Private 
Water Wells 

Number Within 150 
feet of Work Area 0 Unknown B, D, E 

Public Water 
Supplies 

Number Within 400 
feet of Work Area 0 0 B, E 

Local Aquifer 
Protection Zone Present / Absent Absent Absent B, E 

Aquifers Present / Absent Absent Absent B, E 

Wetlands Present / Absent None Potentially present C, D 

Rare Species Habitat Present / Absent Potentially Present Potentially Present B, D, E 

Threatened & 
Endangered Species 

Potential Number of 
T&E Wildlife Species 

Present 
1 Unknown – minimum of 

1 (Indiana bat) B, D, E 

Cultural Resources 

Number of Identified 
Sites Potentially 

Effected by 
Construction 

0 unknown D, E 


