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RESOURCE REPORT 10 -- ALTERNATIVES

Filing Requirement
Location in 

Environmental Report

 Discuss the “no action” alternative and the potential for accomplishing the 

proposed objectives through the use of other systems and/or energy 

conservation. Provide an analysis of the relative environmental benefits and 

costs for each alternative. (§ 380.12 (l) (1))

Sections 10.1 and 10.2

 Describe alternative routes or locations considered for each facility during the 

initial screening for the project. (§ 380.12 (l) (2))

(i) For alternative routes considered in the initial screening for the project but 

eliminated, describe the environmental characteristics of each route or 

site, and the reasons for rejecting it. Identify the location of such 

alternatives on maps of sufficient scale to depict their location and 

relationship to the proposed action, and the relationship of the pipeline to 

existing rights-of-way. 

(ii) For alternative routes or locations considered for more in- depth 

consideration, describe the environmental characteristics of each route or 

site and the reasons for rejecting it. Provide comparative tables showing 

the differences in environmental characteristics for the alternative and 

proposed action. The location of any alternatives in this paragraph shall be 

provided on maps equivalent to those required in paragraph (c)(2) of this 

section. 

Sections 10.4, 10.5, and

10.6
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FERC COMMENTS ON 

DRAFT RESOURCE REPORT 10

LOCATION OR

RESPONSE TO COMMENT

JUNE 10, 2016 COMMENTS

Resource Report 10 – Alternatives

1. Include additional detail on the other natural interstate 

natural gas pipeline systems identified in section 

10.3.1.  Details should include size and capacity of 

existing pipeline, as well as direction and distance to 

Millennium’s existing interconnect to Algonquin Gas 

Transmission, L.L.C. in Ramapo, New York.  Also 

include a figure depicting the location of the existing 

pipeline systems relative to the interconnect.

Section 10.3.1 and Figure 10B-1.

2. In section 10.3:

a. include comparison tables for the Lift and Relay 

and Looping Only Options; and

Table 10A-1

b. clarify whether additional compression would be 

required under the Lift and Relay Option.
Section 10.3.2.1

3. In section 10.4.2, include a route variation analysis for 

each of the residences identified in table 8A-7 within 

10 feet of construction work areas.  The analyses 

should discuss the potential to increase the offset 

between the residence and work areas through 

measures such as minor route shifts, necking down, 

and shifting the working side of the right-of-way.

Section 10.4.2.3

4. Update all comparison tables to consistently report 

environmental factors such that noise sensitive areas, 

prime farmland soils, farmland of statewide 

importance, and areas of shallow depth to bedrock are 

represented in all tables.

Comparison tables have been updated to 

consistently report environmental factors 

relevant to the facility type (e.g. compressor 

station alternatives include distance to 

nearest NSA given potential for operational 

noise impacts, where pipeline alternatives 

do not). 

5. Verify that the land requirements for construction and 

operation of the preferred and alternative sites for the 

Highland Compressor Station reported in table 10A-4 

are comparable (i.e., both sites include necessary 

stormwater management ponds), or clarify where 

features required for the preferred site are not required 

for the alternative sites.

Section 10.5.1.2
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FERC COMMENTS ON 

DRAFT RESOURCE REPORT 10

LOCATION OR

RESPONSE TO COMMENT

APRIL 11, 2016 COMMENTS

Resource Report 10 – Alternatives

1. In section 10.4, if adequate information is available and as 

applicable, assess whether any other existing or proposed (and 

currently viable) pipeline projects in the vicinity could be 

looped within their own system(s) or combined with 

Millennium's existing system (e.g., through looping, 

combining projects, unsubscribed capacity, etc.). If applicable, 

provide a table comparing the impacts for alternatives using 

other existing or proposed pipelines and the proposed Project.

Section 10.3.1

2. Include an assessment of power source alternatives for the 

planned Highland Compressor Station.

Section 10.5.3
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LIST OF ACRONYMS AND ABBREVIATIONS

Algonquin Algonquin Gas Transmission, LLC

Btu British thermal unit

Columbia Columbia Gas Transmission, LLC

Dth/d dekatherms per day

EIA Energy Information Administration

FERC or Commission Federal Energy Regulatory Commission

GIS geographic information system

Hancock CS Hancock Compressor Station

Highland CS Highland Compressor Station

Huguenot M&R Huguenot Meter Station

HDD horizontal directional drill

hp horsepower

MAOP maximum allowable operating pressure 

Millennium Millennium Pipeline Company, L.L.C.

Minisink CS Minisink Compressor Station

MP milepost

NWI National Wetlands Inventory

NYSDEC New York State Department of Environment and Conservation

OTE open trench excavation

Project Eastern System Upgrade 

psig pounds per square inch, gauge

Ramapo M&R Ramapo Meter and Regulator Station

Tennessee Tennessee Gas Pipeline Company, L.L.C.

Transco Transcontinental Gas Pipeline Company, L.L.C.

Westtown M&R Westtown Meter Station



Resource Report 10 - Alternatives 10-1 Eastern System Upgrade

10.0 ALTERNATIVES

Millennium Pipeline Company, L.L.C. (Millennium) is seeking authorization from the Federal Energy 

Regulatory Commission (FERC or Commission) pursuant to Section 7(c) of the Natural Gas Act to 

construct, install, operate, and maintain the Eastern System Upgrade (Project).  The Project includes 

construction of approximately 7.8 miles of 30- and 36-inch pipeline loop in Orange County, New York 

(Huguenot Loop).  Millennium proposes to locate a majority of the pipeline loop overlapping with and 

adjacent to the permanent easement associated with its existing mainline (Millennium Pipeline).  

Additionally, as part of the Project, Millennium proposes to construct and operate (1) a new compressor 

station (Highland CS) in Sullivan County, New York, (2) additional horsepower (hp) at the existing 

Hancock Compressor Station (Hancock CS) in Delaware County, New York, (3) modifications to the 

existing Ramapo Meter and Regulator Station (Ramapo M&R) in Rockland County, New York, (4) 

modifications to the existing Wagoner Interconnect in Orange County, New York, and (5) additional 

pipeline appurtenant facilities at the existing Huguenot Meter Station (Huguenot M&R) and Westtown 

Meter Station (Westtown M&R) in Orange County, New York.  Dependent upon receipt of necessary 

approvals, construction of the Project would be anticipated to commence in the Fall of 2017 to meet a target 

in-service date in September 2018.

The Project consists of the following components and facilities:

 approximately 7.8 miles of new 30- and 36-inch diameter pipeline looping generally overlapping 

with and adjacent to Millennium’s existing pipeline right-of-way in Orange County, New York 

(Huguenot Loop);

 construction and operation of a new 22,400 hp compressor station, Highland CS in Sullivan County, 

New York;

 construction and operation of an additional 22,400 hp at the existing Hancock CS in Delaware 

County, New York; 

 modifications to the Ramapo M&R in Rockland County, New York;

 modifications to the Wagoner Interconnect in Orange County, New York;

 addition of pipeline appurtenant facilities, which includes pigging facilities, at the Huguenot M&R 

and the Westtown M&R in Orange County, New York; and

 addition of an alternate interconnect to the 16-inch Valley Lateral at milepost (MP) 7.6.

As part of the development process for the Project, Millennium evaluated pipeline routing and aboveground 

facility siting options based on pipeline system modeling, regional topography, potential adverse 

environmental effects, population density, existing land use, and construction safety and feasibility.  

Millennium determined that it could supply the increased demand for natural gas transportation capacity in 

this area using efficiencies afforded by its existing system.  Millennium has endeavored to locate the 

pipeline adjacent to its existing right-of-way where practicable, feasible, and in compliance with existing 

regulatory requirements.  Millennium considered route and site alternatives, respectively, in conjunction 

with the Commission’s guidelines, as set forth in 18 Code of Federal Regulations Section 380.15.  This 
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resource report discusses the alternatives considered during the development of the Project, as well as the 

no-action alternative (Section 10.2), system alternatives (Section 10.3), route alternatives (Section 10.4), 

and site alternatives (Sections 10.5 and 10.6).

Millennium performed an analysis using desktop data to compare the Project against system alternatives, 

route alternatives, and site alternatives.  Although environmental survey data were collected for the majority 

of the currently identified Project facility areas, these data did not allow for consistent, comparative 

assessments among the alternatives, which did not have equivalent field survey data.  Therefore, desktop 

data were utilized for the analyses provided below and present a more comprehensive, reliable, and 

consistent data set for alternatives analysis.  

10.1 PURPOSE AND NEED

The purpose of the Project is to permit Millennium to transport an incremental volume of 223,000 

dekatherms per day of natural gas from Millennium’s Corning Compressor Station to an existing 

interconnect with Algonquin Gas Transmission, L.L.C. (Algonquin) located in Ramapo, New York.  The 

Project is supported by long-term, firm transportation contracts with local distribution companies and a 

municipality.  Therefore, the Project is needed to meet this express market demand for new natural gas 

transportation capacity.   

The Project facilities have been specifically designed to provide for an additional 223,000 dekatherms per 

day of firm transportation, as well as to maintain adequate operating pressures at intermediate delivery 

points following the construction of the Project, to continue to meet customer demand on Millennium’s 

system during the summer months, and to ensure continued deliveries to interconnecting pipelines.

10.2 NO ACTION ALTERNATIVE

The no-action alternative would consist of not constructing the Project and continuing with the current 

operating condition of the Millennium system.  Although no action would eliminate or delay any potential 

environmental impacts of the Project, the objective of the Project, constructing the facilities necessary to 

transport approximately an additional 223,000 Dth/d of natural gas from Millennium’s Corning Compressor 

Station to an existing interconnect with Algonquin while ensuring continued deliveries for Millennium’s 

existing customers, would not be met.  

The Project customers are all local distribution companies and municipalities and providers of last resort 

for gas service in the states in which they operate.  The customers for this Project have executed agreements 

that provide for firm transportation to assure primary access to the production basins connected to the 

Millennium system.   

Therefore, adoption of the no-action alternative would mean the Project would not be constructed and the 

purpose and need of the Project would not be met.  In addition, the benefits of the Project would not be 

realized.  Millennium would not be able to meet its contractual obligations and the Project customers would 

not be able to provide abundant, reliable, and low-cost domestic natural gas resources to their own 

customers.  Based on the high demand for the natural gas transportation capacity created by the Project, it 
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is likely that the Project customers would contract with a different pipeline company to construct a different 

transportation project.  Therefore, although the environmental impacts from the Project would not occur, 

the adoption on the no action alternative would likely simply shift the environmental impacts to a different 

project.  

10.2.1 Energy Conservation

Energy conservation may be a possible alternative to natural gas infrastructure that is intended to increase 

the supply of gas to a region.  However, the capacity being sought by the Project shippers is to meet the 

projected demands on their systems.  The Project is subscribed by local distribution companies and 

municipalities.  Therefore, while conservation of energy reduces the demand for energy sources, including 

fossil fuel reserves, it would not replace the Project shippers’ contracted-for need for additional firm 

transportation capacity or fulfill the purpose and need for the Project.   

10.2.2 Alternative Energy Sources

The Project is designed to provide 223,000 Dth/d of natural gas firm transportation capacity to the Project 

shippers that have signed long-term, firm contracts for a majority of the new Project capacity.  Although 

this transportation project itself cannot be substituted by the use of other fuels, by taking no action, some 

end-use customers served by the Project shippers may be able to turn to or increase the use of other fuel 

sources, such as coal or oil, which have higher and/or different emission of air pollutants such as sulfur 

dioxide compared to natural gas.  The use of these alternative fuels would potentially result in adverse 

environmental impacts due to increased air pollutant emissions otherwise minimized through the use of 

natural gas.  State and federal air pollution control regulations indirectly promote the use of clean fuels to 

minimize adverse air quality impacts.  The regulations were instituted to improve both air quality and the 

quality of life.  Use of alternative hydrocarbon energy sources would unnecessarily increase adverse air 

quality impacts, and these increased impacts would conflict with state and Federal long-term energy 

environmental policies aimed toward attaining ambient air quality standards.  Other alternatives such as 

wind, solar, geothermal, coal, oil, nuclear and electric are not viable alternatives to create the required firm 

transportation capacity and meet the purpose and need of the Project.  

The Energy Information Administration’s (EIA) Annual Energy Outlook 2015 forecasts that total primary 

energy consumption in the U.S. will grow from 97.1 quadrillion British thermal units (Btu) in 2013 to 105.7 

quadrillion Btu in 2040 (EIA, 2015a).  Most of the growth is in consumption of natural gas and renewable 

energy. In 2014, renewable sources of energy accounted for about 10 percent of total U.S. energy 

consumption and 13 percent of electricity generation (EIA, 2015b).  Although several alternative energy 

sources are available throughout the U.S., including New York, many are not being produced in quantities 

sufficient to meet the growing energy demand of northeast markets.

10.3 SYSTEM ALTERNATIVES

System alternatives are alternatives to the proposed action that make use of existing, modified, or proposed 

pipeline systems to meet the stated objectives of the Project.  System alternatives involve the transportation 

of the equivalent amount of incremental natural gas volumes by the expansion of existing pipeline systems 
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or by the construction and operation of other new pipeline systems.  A system alternative may make it 

unnecessary to construct all or part of the Project, although modifications or additions to the existing 

pipeline infrastructure or construction of an entirely new pipeline system may be required to allow for the 

transportation of additional natural gas.  These modifications or additions could result in environmental 

impacts that may be less than, comparable to, or greater than those associated with construction of the 

Project.  

Millennium 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 their customers, 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 shippers.  

To increase the throughput capacity of a natural gas pipeline, a pipeline operator can “loop” the existing 

pipeline, add compression, or use a combination of compression and looping.  As natural gas travels down 

the pipeline, pressure within the pipe declines with distance.  Compressor stations are used to restore 

pressure and increase pipeline capacity beyond that of the pipe alone.  The term looping refers to placing 

additional segments of pipeline, parallel and connected to the existing pipeline.  These segments act to 

reduce the rate of pressure drop in the pipe due to friction, and thereby increase the throughput capacity of 

the pipeline.  Compressor stations can also be added to restore pipeline pressures more frequently along the 

pipeline, again thereby increasing throughput capacity of the pipeline.  The determination of how much 

loop to add, versus how much compressor horsepower to add is primarily based on economic and 

engineering factors such as hydraulic requirements, pipeline reliability, constructability, environmental 

impact, and public impact.   

The system alternatives evaluated by Millennium for the Project are discussed in the sections below.

10.3.1 Alternative Pipeline Systems

Millennium investigated the use of other existing and proposed pipeline systems in the Project area to 

determine if they could be utilized (through looping or unsubscribed capacity) to provide the necessary 

capacity to the appropriate receipt points for the Project market.  The only other interstate natural gas 

pipelines in the vicinity of Millennium’s system, which could reasonably provide this proposed service, are 

operated by Tennessee Gas Pipeline Company, L.L.C. (Tennessee), Columbia Gas Transmission, LLC 

(Columbia), and Transcontinental Gas Pipeline Company, LLC (Transco).  
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Tennessee, a subsidiary of Kinder Morgan, Inc., operates a natural gas pipeline system that consists of 

approximately 11,900 miles of natural gas transmission pipeline that transports natural gas from Louisiana, 

the Gulf of Mexico, and south Texas to the northeast section of the United States, including the metropolitan 

areas of New York City and Boston (Kinder Morgan, 2016).  This natural gas pipeline system has 99 billion 

cubic feet of underground working natural gas storage capacity (Bloomberg, 2016).  The Tennessee system 

is located approximately 5 miles south of the Millennium’s existing interconnect with the Algonquin system 

in Ramapo, New York.

Columbia, a subsidiary of TransCanada Corporation, operates a natural gas pipeline system that consists of 

approximately 12,000 miles of pipeline that transports natural gas to the Northeastern, Mid-Atlantic, and 

Southern U.S. states.  Columbia has 600 billion cubic feet of natural gas storage capacity and moves, on 

average, about 3 billion cubic feet of natural gas per day to customers (Hoovers, 2016; TCO, 2016).  The 

Columbia pipeline system is located approximately 20 miles south of Millennium’s existing interconnect 

with the Algonquin system in Ramapo, New York.  Columbia leases capacity on Millennium’s system and 

an expansion of Columbia that would accomplish the same goals as this Project, could also require an 

expansion of Millennium’s system.

Transco, a subsidiary of The Williams Companies, Inc., operates a natural gas pipeline system that consists 

of approximately 10,200 miles of pipeline that transports natural gas from the Gulf Coast to 12 Southeast 

and Atlantic Seaboard states, including major metropolitan areas in New York, New Jersey and 

Pennsylvania.  Transco has 197 billion cubic feet of seasonal storage and has a system peak design capacity 

of 10.9 billion cubic feet per day (Williams, 2016).  The Transco pipeline system is located approximately 

60 miles south of Millennium’s existing interconnect with the Algonquin system in Ramapo, New York.

However, based on recent pipeline projects approved by FERC and recent applications filed with FERC by 

these companies in the Project area, it is Millennium’s understanding that these pipeline systems operate at 

near or full capacity and could not accommodate the transportation service requested by the Project shippers 

that is to be provided by the Project.  Therefore, none of these pipelines could provide the proposed services 

without constructing new facilities, which would more than likely include compression and new pipelines.  

Consequently, these pipeline system alternatives will likely have a similar if not greater environmental 

impact than the proposed Project.  Figure 10B-1 depicts the location of the existing pipeline systems relative 

to Millennium’s existing interconnect with the Algonquin system in Ramapo, New York.  

 

10.3.2 Millennium System Alternatives

In addition to evaluating the use of other pipeline systems, Millennium considered system alternatives 

involving different configurations of pipeline and compression facilities within its transmission system.  

Millennium performed hydraulic modeling of its system to determine the exact facilities that would be 

required to supply the additional transportation services required.  The results provided by the hydraulic 

model were used in combination with Millennium’s operating experience with pipeline and compression 

installation and operation to design technically feasible system alternatives to satisfy the Project objectives.  
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10.3.2.1  Lift and Relay Option

The “lift and relay” option would involve replacing approximately 7.2 miles of Millennium’s existing 24-

inch diameter pipeline with a 36-inch diameter pipe.  A lift and relay option would require a nominal 125-

foot-wide construction right-of-way for the 7.2 miles of pipeline to be replaced.  This would require 

approximately 109 acres of temporary impacts, not including any additional temporary workspace or access 

roads.  To construct the lift and relay option, Millennium would need to take the existing mainline out of 

service for approximately three months.  This option would minimize the need for additional permanent 

easement; however, taking the existing line out of service would impact residences and businesses 

throughout the Southern tier of New York that rely on uninterrupted service.  Based on this constraint, the 

lift and relay was not selected as a viable option.  At a minimum, the additional compression proposed 

under the preferred Project configuration would also be required with this option. 

10.3.2.2 Looping Only Option

The proposed Huguenot Loop is necessary for the Project because the existing 7.2-mile section of the 

Millennium mainline pipeline between the Huguenot M&R and the Westtown M&R is only 24 inches in 

diameter and has a maximum allowable operating pressure (MAOP) of only 936 pounds per square inch, 

gauge (psig).  In contrast, the 30-inch diameter mainline pipeline that exists on each end of the 7.2-mile 

segment has an MAOP of 1,200 psig.  The smaller size 24-inch diameter piping with a reduced MAOP acts 

as a constraint on Millennium’s system1.  To eliminate the proposed additional compression at the existing 

Hancock CS and the new compression at the proposed Highland CS, Millennium would have to construct 

additional pipeline looping facilities as described below: 

 Hancock CS Alternative – The results of hydraulic modeling indicate that installation of 

approximately 30.9 miles of 36-inch diameter loop upstream of the existing Hancock CS (in 

addition to the Huguenot Loop) would be required to eliminate the need for additional compression 

at the Hancock CS.  Using an assumed 125-foot-wide construction right-of-way and a 50-foot-wide 

permanent easement this would result in approximately 468 acres of land impacts during 

construction and operational impact of 187 acres that would include wetlands, waterbodies, rare 

species habitat, and agricultural land. 

 Highland CS Alternative – The results of hydraulic modeling indicate that installation of 

approximately 23.1 miles of 36-inch diameter loop downstream of the Hancock CS (in addition to 

the Huguenot Loop) would be required to eliminate the need for the new compression at the 

proposed Highland CS.  Using an assumed 125-foot-wide construction right-of-way and a 50-foot-

wide permanent easement this would result in approximately 351 acres of land impacts during 

construction and operational impact of 140 acres that would include wetlands, waterbodies, rare 

1 The original Millennium pipeline project, authorized under FERC Docket No CP98-150, consisted of the installation of 

approximately 180 miles of 30-inch diameter natural gas pipeline from Corning to Ramapo, NY and associated appurtenances.  

After lengthy consultations with environmental agencies regarding the best method for installing a crossing of the Neversink River, 

Millennium determined that it could meet the contractual demands of its original shippers by purchasing 7.1 miles of an existing 

24-inch pipeline owned by Columbia Gas Transmission Company and replacing a 10-inch pipe that crossed Interstate 84 with a 

similar sized 24-inch pipeline.  The Huguenot Loop proposed as part of this Project is intended, in part, to alleviate the constraint 

created by the 7.2 miles of 24-inch pipeline that is between the Huguenot M&R and Westtown M&R.  
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species habitat, and agricultural land.  The environmental impacts, number of affected landowners, 

and economics did not support this option.  

Millennium determined that the looping only option is not the preferred option for the Project.  This option 

was not chosen due to the additional amount of new right-of-way required (approximately 904 acres for 

construction and 348 acres for operation); the associated landowner impacts, ground disturbance, and 

environmental impacts; and the high capital cost associated with the approximately 54 miles of incremental 

pipeline looping that would be required to eliminate the need for compression at both Hancock and 

Highland.  Table 10A-1 compares the Lift and Relay and Looping Only options.    

10.3.2.3 Compression Only Option

Compression only is not a feasible option to meet the purpose and need of the Project.  The total amount of 

compression would significantly increase, which would require additional greenfield compressor station 

locations due to the 7.2 miles of smaller 24-inch diameter piping with a reduced MAOP, as discussed in 

section 10.3.2.2 above.  Also, based on hydraulic modeling of this alternative, there are limited hydraulic-

appropriate locations for the required new compressor stations, some of which would not be suitable for 

siting a compressor station.  For example, based on the modeling for this alternative, new compression 

would be required at or near the Neversink River crossing.  

10.3.2.4 Combined Looping and Compression Options

As stated above, pipeline looping is necessary for the Project, as Millennium’s 24-inch diameter pipeline 

cannot efficiently transport an incremental 223,000 Dth/d of gas, in addition to the current volumes.  A 36-

inch diameter pipeline was selected for the Huguenot Loop to minimize the need for additional 

compression.  

Installing a new pipeline loop within and adjacent to the existing Millennium Pipeline is the preferred 

option.  The extent of the Huguenot Loop was determined based on the results of the hydraulic modeling 

and the need to eliminate the constraint on the Millennium system caused by the presence of the existing 

24-inch diameter pipeline that exists between Millennium’s Huguenot M&R and Westtown M&R.

Various facility combinations were assessed including addition of compression at existing station facilities 

and construction of a new compressor station at a location other than that proposed for the Highland CS.  

These options are discussed further below.  Table 10A-2 includes a comparative analysis of the looping and 

compression options assessed by Millennium.  Figure 10B-2 depicts the location of facilities assessed in 

the looping and compression options.  

Huguenot Loop with added Compression at the Hancock CS and Minisink Compressor Station (Minisink 

CS) and the Wagoner Interconnect

Millennium assessed a looping and compression option that would require construction of the Huguenot 

Loop in addition to adding 22,400 hp at the existing Hancock CS and 39,500 hp at the existing Minisink 

CS.  Based on the results of the hydraulic modeling, this option would not meet the Project objectives 

because it would reduce the pressure at intermediate delivery points below that needed to maintain service 

to existing customers.  This could be remedied by also adding a new 4,700 hp compressor at the Wagoner 

Interconnect to maintain deliveries to the Columbia Gas interconnect.  However, this would represent a 
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total of 66,600 hp of compression at three different sites, compared to the total 44,800 hp added at two 

different sites under the Preferred System Alternative.  This additional 21,800 hp would come with a 

significant Project cost, as well as impacts on 95 additional affected landowners, all of which are located 

within 0.5 mile of the Minisink CS.  

Based on this analysis, looping with compression at the existing Hancock CS and Minisink CS as well as 

the Wagoner Interconnect was not selected as a viable system alternative to the Project.

Huguenot Loop with added Compression at the Hancock CS and new Highland CS (Preferred System 

Alternative)

Millennium assessed a looping and compression option that would require construction of the Huguenot 

Loop in addition to adding compression at the existing Hancock CS and construction of a new Highland 

CS.  This option would require the following facilities to supply the volume required:

 approximately 7.8 miles of new 30- and 36-inch diameter pipeline looping generally overlapping 

with and adjacent to Millennium’s existing pipeline right-of-way in Orange County, New York 

(Huguenot Loop);

 construction and operation of a new 22,400 hp compressor station, Highland CS in Sullivan County, 

New York;

 construction and operation of an additional 22,400 hp at the existing Hancock CS in Delaware 

County, New York; 

 modifications to the Ramapo M&R in Rockland County, New York;

 modifications to the Wagoner Interconnect in Orange County, New York;

 addition of pipeline appurtenant facilities, which include pigging facilities, at the Huguenot M&R 

and the Westtown M&R in Orange County, New York; and

 addition of an alternate interconnect to the 16-inch Valley Lateral at MP 7.6.

Based on the results of the hydraulic modeling, this configuration meets the Project objectives with the 

minimum amount of pipeline looping and compression.  Adoption of this alternative will minimize 

environmental and landowner impacts.  Based on this analysis, looping with compression at the existing 

Hancock CS and construction of the new Highland CS was selected as the Preferred System Alternative.  

10.4 ROUTE ALTERNATIVES

As stated above, in evaluating the routing alternatives for the Huguenot Loop, it was determined that given 

Millennium’s existing pipeline, the loop should be co-located with the existing pipeline right-of-way to the 

maximum extent practicable.  The use of co-location as a principal design element by Millennium is 

necessitated not only by Commission guidelines that stress the corridor concept, but also due to the existing 

land use characteristics in the area of the loop.  The utility corridor created by Millennium’s existing 

pipeline minimizes further environmental impacts and public disturbance, as well as construction costs.  
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Siting pipeline facilities along the existing corridor reduces the establishment of new corridors in previously 

undisturbed areas, while limiting the number of affected landowners.

10.4.1 Major Route Alternatives

Section 10.3.2 above outlines the hydraulic modeling performed by Millennium to identify the physical 

start and end point of the Huguenot Loop.  Because of the physical limitation on the start and end points 

for the loop as determined by hydraulic modeling, and because of Millennium’s desire to co-locate the loop 

with its existing Millennium Pipeline, there are no major route alternatives to the Project.

10.4.2 Route Variations

Route variations differ from system alternatives or route alternatives in that they are identified to reduce 

impacts on specific localized features, are typically shorter in length than route alternatives, generally less 

than 1,000 feet from the original proposed route, and entail typically localized environmental considerations 

such as reducing or avoiding impacts on specific features. 

10.4.2.1 Neversink River Route Variations

As described in Section 10.3.2, the physical beginning and end points for the Huguenot Loop (the Huguenot 

M&R and the Westtown M&R, respectively) were determined based on hydraulic modeling.  There are no 

route alternatives between these two points that would avoid a crossing of the Neversink River.  However, 

the crossing of the Neversink River and its riparian corridor includes several environmental and 

constructability constraints, including the presence of the federally endangered dwarf wedgemussel 

(Alasmidonta heterodon), coldwater fishery habitat, protected conservation lands, designated Significant 

Natural Communities, and steep topography.  Given the sensitive resources that exist at the Neversink 

River, Millennium’s primary goal was to minimize impacts on these resources by finding a location where 

the river could be successfully crossed using trenchless technology.  Trenchless crossing methods were 

preferred over traditional open cut crossings of the Neversink River for the following reasons:

 Trenchless methods would eliminate in-water construction and the associated impacts to water 

quality and aquatic resources;

 The dwarf wedgemussel is highly susceptible to siltation and water quality impacts, and 

trenchless methods would eliminate direct mortality and disturbance as well as indirect impacts 

from sedimentation moving downstream, which could result from an open cut crossing;

 Trenchless methods could eliminate or minimize trenching and permanent tree clearing on the 

river’s eastern riparian corridor and its steep forested slopes; and

 Trenchless methods could eliminate or minimize construction, including permanent tree clearing, 

within the river’s floodway. 

Three trenchless methods were considered: conventional bore, direct pipe, and horizontal directional drill 

(HDD).  All methods have advantages and disadvantages, depending on site conditions.  Conventional bore 

can only be used over relatively short distances (generally 300 feet) and the direct pipe has generally been 
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limited to 1,500 feet.  Both of these methods require bore pits for the boring equipment.  An HDD can be 

used over longer distances, but has the potential risk of an inadvertent return of drilling fluid, which could 

have a negative impact on the dwarf wedgemussel.  Millennium carefully assessed crossing locations with 

the goal of minimizing environmental impacts and the likelihood of an inadvertent return.  Four route 

variations across the Neversink River have been assessed and are depicted in Figure 10B-3.  A comparative 

analysis of each route variation, including the Preferred Route, is included in Table 10A-3 and further 

described below.     

Route Variation 1 – Parallel Existing Mainline (HDD) 

Route Variation 1 consists of an HDD crossing of the Neversink River parallel and adjacent to Millennium’s 

existing mainline, which crosses roughly perpendicular to the axis of the river channel, as depicted in Figure 

10B-3.  Although co-location, perpendicular river crossings, and shorter routes all typically minimize 

environmental impacts, as quantified in Table 10A-3, this perpendicular crossing configuration would have 

a 375-foot elevation difference between the HDD entry and exit points due to the difference in topography 

between the eastern and western banks of the river.  This elevation difference, representing a 16.5 percent 

slope over the 2,270-foot length of the HDD, dramatically increases the potential for an inadvertent return 

of drilling fluid and subsequent impacts to the Neversink River’s water quality and dwarf wedgemussel 

population.  Conventional bore and direct pipe methods were also evaluated for this crossing location, but 

the elevation differences described above would have required deep bore pits with sheet piling on both sides 

of the river, and so both were deemed less preferable methods when compared with the Preferred Route 

described below.  For this reason, Route Variation 1 was not selected as the Preferred Route.                  

Route Variation 2 – Deviate Southwest from Mainline (Conventional Bore)

Rather than paralleling Millennium’s existing mainline, Route Variation 2 would follow it for 

approximately 0.2 mile before deviating to the southwest for 0.4 mile, following the southern property 

boundary of proposed Pipeyard 1 and a horse farm.  The route then turns southeast for 0.1 mile, crossing 

the Neversink River, before turning northeast and extending 0.5 mile to the existing Millennium Pipeline.  

The 0.1-mile distance across the Neversink River in this location is not long enough to accommodate an 

HDD due to the angle needed for the drill and the associated temporary work space requirements; its length 

is constrained by the existing horse farm on the west side of the river and the steep ridge and existing road 

on the east side.  Because an HDD was not technically feasible in this location, a conventional bore was 

considered and is analyzed in Table 10A-3.  

Although feasible in this location, the conventional bore would require deep bore pits to get the pipeline 

under the river, presenting a significant safety hazard during construction.  Furthermore, this variation 

would require additional forested land clearing, including impacts to forested wetlands, compared to the 

Preferred Route.  As a result, Route Variation 2 has not been incorporated into the preferred route.  

April 2016 Route – Deviation Northeast from Mainline (HDD)

Millennium developed the April 2016 Route, filed with its draft Environmental Report (ER) to FERC, to 

minimize the hydraulic pressure in the borehole from elevation differential and therefore minimize the 

likelihood of an HDD failure and/or inadvertent return.  To reduce the elevation differential between the 

eastern and western banks of the Neversink River, this route approaches the river at an angle, rather than 
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taking a perpendicular approach.  From the Huguenot M&R, the route follows the existing Millennium 

mainline southeast for 0.2 mile and then bears northeast for 0.2 mile, where the HDD drill will be set-up in 

an open field.  The pipeline will be installed by HDD for 0.4 mile from northeast to southwest, exiting in a 

forested area.  The pipeline will then be constructed using traditional trenching methods, heading southeast 

and then northeast for 0.2 mile to avoid a forested wetland system and joining the existing Millennium 

mainline right-of-way approximately 0.1 mile southeast of the Neversink River.  The result is that the April 

2016 Route assumes a “zig zag” pattern with a 48-foot difference in elevation between the HDD entry and 

exit points, representing only a 2.2 percent slope differential over the 2,170-foot-long HDD, as depicted in 

Figure 10B-3.  The zig zag method of crossing the stream was selected to meet the geometric requirements 

of the HDD while allowing for the desired geotechnical requirements under the river.

A comparative analysis of the April 2016 Route, Route Variations 1 and 2, and the Preferred Route is 

provided in Table 10A-3.  Although the April 2016 Route is 3,200 feet longer than Route Variation 1, with 

more land disturbance and overland environmental impacts, it can be installed via HDD without running a 

significant risk of a drill failure or an unanticipated release of drilling fluid into the Neversink River.  

Compared to Route Variation 2, the April 2016 Route is 555 feet shorter and would require less tree clearing 

and no forested wetland impacts.  Millennium has completed geotechnical studies on this route, and believes 

that the April 2016 Route maximizes the likelihood of a successful HDD crossing of the Neversink River.  

Despite the superior crossing design, environmental impacts at the drill exit on the southeast side of the 

Neversink River are still a concern because the drill exit would be located within Wetland W-27.  

Preferred Route - Deviation Northeast from Mainline (HDD)

Millennium continued to complete environmental field surveys for the Project and continued assessment of 

the HDD crossing of the Neversink River after the filing of its draft ER with FERC in April 2016.  During 

this time, Millennium incorporated a slight extension of the length of the HDD to minimize impacts on 

Wetland W-27 on the southeast side of the Neversink River.  Incorporating the extended HDD would allow 

for the drill to continue under Wetland W-27 and moves the drill exit workspace outside of this wetland.  

Additionally, Millennium assessed the HDD pullback string workspace on the northwest side of the river.  

The workspace for the HDD pullback string was shifted to the west to minimize tree clearing along 

perennial stream S-18 and to minimize temporary impacts on Wetland W-26.  Incorporating these changes 

into the HDD crossing maintains the “zig-zag” pattern of the April 2016 Route and the preferred slope 

differential.  The same geotechnical studies were performed on the April 2016 Route and the Preferred 

Route; therefore, Millennium believes that the Preferred Route also maximizes the likelihood of a 

successful crossing of the Neversink River.  Additionally, the Preferred Route will further minimize 

potential environmental impacts.  A comparison of the April 2016 Route and the Preferred Route, using 

field delineated resource data, is included in Table 10A-4.  

10.4.2.2 Wetland 20 (W-20) Crossing Variations

April 2016 Open Trench Excavation (OTE) Variation

In Millennium’s draft ER filed with FERC in April 2016, Wetland W-20 was proposed to be crossed using 

a conventional OTE method.  Wetland W-20 is a New York State Department of Environment and 

Conservation (NYSDEC)-regulated wetland system with a forested component outside Millennium’s 
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existing permanent easement.  Use of conventional OTE in this location would include temporary and 

permanent conversion of forested wetland to non-forested wetland vegetation types and would also locate 

construction workspace within 50 feet of six residences.  For this reason, Millennium continued to evaluate 

changes that would minimize impacts on Wetland W-20, and has subsequently determined that the OTE 

Variation was not the preferred method for crossing Wetland W-20.  

Preferred HDD Variation

Millennium has incorporated a crossing variation that would avoid impacts on Wetland W-20 through the 

use of HDD from MP 2.9 to 3.5 and 3.5 to 3.8.  A comparative analysis of the Preferred HDD Variation 

and the OTE Variation is provided in Table 10A-5, and the two variations are depicted in Figure 10B-4.  

As shown in Table 10A-5, the HDD Variation would reduce Project-related impacts on land, including 

forested land, during both construction and operation.  It would also avoid impacts on waterbodies and 

forested and non-forested wetlands and would have no residences within 50 feet of the construction 

workspace. In contrast, the OTE Variation would result in the temporary and permanent conversion of 

forested wetland to non-forested wetland, and would have six residences within 50 feet of the construction 

workspace.   

Based on the reduced impacts associated with an HDD crossing of Wetland W-20 compared to an OTE 

crossing, this HDD crossing was chosen as the preferred crossing method.  

10.4.2.3 Route Variation Analysis for Residences within 10 feet of Construction Workspaces 

Since the filing of Millennium’s draft ER in April 2016, Millennium has continued to assess and adjust 

workspace areas to minimize impacts on landowners.  Millennium’s draft April 2016 Route alignment for 

the Huguenot Loop included four residences located within 10 feet of the construction workspace for the 

Project.  Workspace changes have been incorporated into the Preferred Route subsequent to the draft ER to 

increase the offset between the residences, which are summarized below.  As a result, no residences are 

located within 10 feet of the construction work area on the Preferred Route (see Resource Report 8, Table 

8A-7).  

 MP 0.05 [Tract 03.00.00-RA-NY] - A residence was located within six feet of the April 2016 Route 

workspace.  The temporary workspace has been narrowed in this location, increasing the distance 

from the residence to the temporary workspace to 25 feet (see Drawing D3131-RSD-1 in Appendix 

1C).

 MP 3.26 [Tract 15.00.00-RA-NY] - A residence was located within four feet of the April 2016 

Route workspace.  Millennium incorporated an HDD in this location, in part to address landowner 

concerns.  The closest construction work area on the Preferred Route is approximately 984 feet 

from this residence.

 MP 3.72 [Tract 22.00.00-RA-NY] - A residence was located within seven feet of the April 2016 

Route workspace.  The temporary workspace has been narrowed in this location, increasing the 

offset between the residence and the temporary workspace to 25 feet (see Drawing D3131-RSD-4 

in Appendix 1C). 
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 MP 5.17 [Tract 31.00.00-RA-NY] - A residence was located within one foot of the April 2016 

Route workspace.  The temporary workspace has been narrowed in this location, increasing the 

distance between the residence and the temporary workspace to 25 feet (see Drawing D3131-RSD-

5 in Appendix 1C).

10.5 ABOVEGROUND FACILITY ALTERNATIVES

10.5.1 New Compressor Station Site Alternatives

10.5.1.1 Compressor Station Site Selection Criteria

Millennium’s site selection goal was the identification of a compressor station site that represents a minimal 

and acceptable level of environmental impact coupled with the ultimate attainment of the Project goals.  To 

accomplish these goals, Millennium employed the following analytical framework:

 identification of technical requirements;

 development of siting criteria; and

 evaluation of site alternatives.

Aerial photography, topographic relief maps, National Wetlands Inventory (NWI) maps, U.S. Geological 

Survey quadrangle maps, property maps and field reconnaissance were used by Millennium to evaluate 

compressor station site alternatives.  Engineering, environmental and survey personnel were involved in 

the initial field reconnaissance performed in the Fall of 2015.  Millennium’s intent was to identify the most 

environmentally sound, technically efficient and cost-effective Project site.

The criteria used in selecting the compressor station site included:

 environmental issues and impacts;

 potential impact on sensitive resources;

 site topography and geotechnical factors;

 access and power availability;

 minimization of forest fragmentation;

 land use issues;

 land availability and landowner acceptance;

 proximity to residential/congested areas;

 visual/aesthetic issues;

 engineering/construction issues;

 proximity to existing mainline;
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 operation and maintenance considerations;

 potential noise impacts;

 supporting infrastructure; and

 overall cost-effectiveness.

In addition, hydraulic modeling results for optimum efficiency dictate that the compressor station be located 

within approximately 0.25 mile of Millennium’s existing mainline and between approximate milepost 134 

to 136, which led to the identification of the two (2) sites described below.

10.5.1.2 Highland Compressor Station Site Evaluations

Based on the criteria described above in Section 10.5.1.1, Millennium identified two (2) sites (the Preferred 

Site and Alternate Site A) within the Town of Highland, New York for the proposed new compressor 

station.  Both of these sites would allow Millennium to minimize the amount of compression needed for 

this project but also maintain the pressure required to make deliveries to intermediate delivery points.  Table 

10A-6 demonstrates the criteria used to analyze and compare the environmental characteristics of the two 

(2) sites considered for the proposed Highland CS.  Land requirements in Table 10A-2 include those 

required for temporary and permanent stormwater management for both sites.  The alternative sites are 

depicted on Figure 10B-5.  In addition to these two sites, Millennium considered system alternatives to a 

new Highland CS, including the addition of compression at existing facilities; these alternatives are 

discussed in Section 10.3.2. 

Preferred Compressor Station Site

The proposed compressor station site (Preferred Site) is located adjacent to Route 12/55 in Highland, New 

York and features the following advantages:

 The existing Millennium pipeline runs along the northeast property boundary.  This will minimize 

impacts by reducing the amount of piping required to connect the compressor station to the existing 

mainline facilities.

 The Preferred Site is surrounded by forested land, thereby minimizing visual and noise impacts on 

surrounding residential areas.

 The Preferred Site is on a property with sufficient acreage (81 acres) to allow the compressor station 

to be sited at least 0.5 mile from residential homes.

 Electrical services are available on Route 12/55.

Alternate Site A

This site is located approximately 600 feet northwest of the Preferred Site.  This site is not being proposed 

due to:

 impacts to the 100-foot adjacent area of a NYSDEC-regulated wetland system associated with 

Halfway Brook; and
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 the presence of significantly more residential properties / noise sensitive areas within 0.5 mile (i.e., 

“affected landowners”).

10.5.2 Aboveground Facility Station Modifications

The location of the proposed Hancock Compressor Station, Wagoner Interconnect, Huguenot M&R Station, 

Westtown M&R Station, and Ramapo M&R Station modifications allows Millennium to utilize existing 

sites that have all of the following benefits:

 Each existing station was previously disturbed through prior industrial land use.

 Millennium has existing facilities at each station, thereby minimizing the land disturbance footprint 

needed to construct all new facilities.

 Millennium will utilize existing access roads associated with the existing stations.

 The site of the station sites and presence of Millennium’s pipeline system has allowed Millennium 

to design the modifications outside of federal and state wetland areas and waterbodies.

 There have been no sensitive cultural resources identified within the existing stations.

 Results of the acoustical analyses indicate that the noise attributable to modifications of these 

facilities will comply with FERC requirements without additional mitigation measures; see 

Resource Report 9 for additional information.

Accordingly, Millennium did not examine alternative sites for the proposed compressor station and meter 

station modifications as that would require the construction of additional stations which would significantly 

increase the environmental and stakeholder impacts associated with the Project.

10.5.3 Electric Compressor Alternatives

The proposed new Highland CS and modified Hancock CS will each include the addition of one 22,400 hp 

Solar Titan 130E natural gas turbine-driven compressor unit.  The potential advantages of using electric 

motor-driven compressors compared to natural gas turbine-driven compressors include: (1) no production 

of emissions, including fossil fuel combustion emissions, at the site of operation; and (2) equal or lesser 

noise contributions at nearby noise sensitive areas.  However, during the initial design phase, Millennium 

evaluated the use of electric motor-driven compression and determined it was not feasible for the reasons 

described below.

The availability and proximity of suitable electric power is a key consideration in choosing to install electric 

motor-driven compression.  Millennium assessed existing electric power transmission systems in the 

vicinity of the proposed Highland CS to determine if electric motor-driven compression would be feasible 

to meet the Project need.  While the Project will require upgrading the existing electric service along Route 

12/55 to provide electric service to the new Highland CS, this system would not be able to service the 

22,400 hp needed for the Project.  A separate, medium or high voltage line, in addition to an on-site 

substation and transformer, would be required to operate electric motor-driven compressors at 22,400 hp.  

To power the proposed compressor, this service would need to come from a different powerline and 
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potentially a different supplier than the upgrade along Route 12/55.  Millennium searched for the nearest 

powerline that would supply a 22,400 hp motor and identified a location approximately 7 miles southeast 

of the proposed Highland CS, where a high voltage line is potentially present for such a connection.  

Therefore, the electric power upgrade for use of motor-driven compression would require installation of 

approximately 7 miles of high voltage line to the compressor station site, with installation of a substation 

and transformer.  Installation of such a line would substantially increase the acres impact, Project cost, and 

siting of a new high voltage line would delay the Project schedule.  The use of electric compressors places 

a large point load on the electric grid.  In New York, a load study has to be conducted by the New York 

Independent System Operator to determine if the load is feasible and will not pose a risk to the electric 

grid.  Therefore, it’s unknown whether there is sufficient transmission capacity from the reference 

transmission line and the load study can take up to one year to complete.  Installation of the powerline from 

this location (assuming there’s sufficient transmission capacity and that the power company would be able 

to obtain the necessary right-a-way) would require approximately 7 miles of 75 to 200 feet of permanent 

right-a-way, associated substation and transformer, and modified piping cathodic protection which would 

all increase acres impacted as a result of the Project.  

Similarly, Millennium had previously investigated the potential to provide electric driven compression at 

the existing Hancock CS (FERC Docket No. CP13-14-000).  After consulting with the local provider of 

electric power (NYSEG), Millennium determined based on its investigations and engineering analysis that 

electric-driven compressors are not feasible at this location because the local distribution grid does not have 

sufficient capacity to provide a dual feed from the transmission and sub-transmission systems.

Other factors evaluated for the use of electric motor-driven compression include; 1) the reliability of electric 

power transmission grid(s), which can be unpredictable due to the susceptibility to damage of overhead 

transmission lines during severe weather events; 2) the carbon footprint advantage that electric motors have 

over gas turbine units at the site is offset by the higher carbon footprint of the electric generation source(s), 

and 3) the additional environmental benefits gained from an electric unit do not outweigh the potential 

impacts from the construction of new electrical infrastructure that would be required to serve the electric 

unit.  Further, while the use of electric motors to power compressors at each compressor station would 

lessen the air emissions at the compressor station itself, it would likely result in increased emissions of air 

pollutants at the point of electric generation. This essentially results in a transfer of air pollutants from one 

geographical location to another and would not necessarily result in any net benefit for regional air quality. 

10.6 PIPE / CONTRACTOR YARDS AND STAGING AREAS

Millennium has identified four pipe/contractor yards and three staging areas to be used during construction 

of the Project.  Pipe/Contractor Yard 1 is located approximately 0.1 mile south of MP 0.1 along Route 209 

on open land that has been previously disturbed.  Pipe / Contractor Yards 2 and 3 are located at approximate 

MP 7.5 on land that Millennium owns and will use as a pipe / contractor yard for the Valley Lateral Project.  

Staging Area 2 is located in agricultural land near MP 4.7.  Staging Area 3 and 4 are located at approximate 

MP 7.7 adjacent to the Westtown M&R.  These staging areas consist of a mix of open land and agricultural 

land.  Based on Millennium’s assessment of environmental resources at each of these sites, no significant 
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environmental impacts were identified within the sites that would necessitate the development of an 

alternative site location.

Based on field surveys completed after the submittal of Millennium’s draft ER in April 2016, environmental 

and cultural resources were identified within Staging Area 1; therefore, this staging area was removed from 

the Project to avoid these resources.  To accommodate additional area needed for construction with the 

removal of Staging Area 1, Millennium incorporated Pipe / Contractor Yard 4.  Pipe / Contractor Yard 4 is 

located 0.65 mile northwest of MP 0.0 and consists of previously disturbed open land; no environmental 

resources (e.g., wetlands and waterbodies) were identified within the yard area.  Because Pipe / Contractor 

Yard 4 would not impact any environmental resources, where Staging Area 1 would impact both cultural 

and environmental resources, Pipe / Contractor Yard 4 was chosen as a preferred location for the yard.    

10.7 REFERENCES

Bloomberg. 2016. Oil, Gas and Consumable Fuels – Company Overview of Tennessee Gas Pipeline 

Company, L.L.C.  Accessed online on July 6, 2016 at: 

http://www.bloomberg.com/research/stocks/private/snapshot.asp?privcapId=3034175.

EIA. 2015a. Annual Energy Outlook 2015.  Accessed online on December 7, 2015 at: 

http://www.eia.gov/forecasts/aeo/.  

EIA.  2015b. Frequently Asked Questions.  Accessed online on January 8, 2016 at: 

http://www.eia.gov/tools/faqs/faq.cfm?id=92&t=4.  

Hoovers. 2016. Columbia Gas Transmission, LLC Company Profile.  Accessed online on July 6, 2016 at: 

http://www.hoovers.com/company-information/cs/company-

profile.columbia_gas_transmission_llc.cc860a0dad8ed1a9.html. 

Kinder Morgan. 2016. Natural Gas Pipelines - Tennessee Gas Pipeline.  Accessed online on July 6, 2016 

at: http://www.kindermorgan.com/pages/business/gas_pipelines/east/TGP/default.aspx. 

New York Power Authority.  2015.  How Our Programs Work.  Accessed online at 

http://www.nypa.gov/services/esprograms.htm on December 8, 2015.  

[TCO] Columbia Gas Transmission. 2016. Columbia Gas Transmission (TCO) Daily Operational 

Information.  Accessed online on July 6, 2016 at: http://www.columbiapipeinfo.com/infopost/. 

[Williams] The Williams Companies, Inc. 2016. Atlantic – Gulf Operations: Transco.  Accessed online on 

July 6, 2016 at: http://co.williams.com/operations/atlanticgulf-operations/transco/. 

http://www.bloomberg.com/research/stocks/private/snapshot.asp?privcapId=3034175
http://www.eia.gov/forecasts/aeo/
http://www.eia.gov/tools/faqs/faq.cfm?id=92&t=4
http://www.hoovers.com/company-information/cs/company-profile.columbia_gas_transmission_llc.cc860a0dad8ed1a9.html
http://www.hoovers.com/company-information/cs/company-profile.columbia_gas_transmission_llc.cc860a0dad8ed1a9.html
http://www.kindermorgan.com/pages/business/gas_pipelines/east/TGP/default.aspx
http://www.nypa.gov/services/esprograms.htm
http://www.columbiapipeinfo.com/infopost/
http://co.williams.com/operations/atlanticgulf-operations/transco/


Resource Report 10 - Alternatives 10A-i Eastern System Upgrade Project

APPENDIX 10A

Supplemental Tables

TABLE 10A-1 Comparison of the Lift and Relay and Looping Only Alternatives ............................10A-1

TABLE 10A-2 Comparison of System Alternatives for the Eastern System Upgrade Loop and 

Compression Alternatives a..........................................................................................10A-2

TABLE 10A-3 Comparison of the Neversink River Crossing Route Variations.................................10A-3

TABLE 10A-4 Comparison of the Neversink April 2016 Route and Preferred Route (Field Delineated 

Resources) ...................................................................................................................10A-5

TABLE 10A-5 Comparison of the Wetland W-20 Crossing Variations..............................................10A-6

TABLE 10A-6 Alternative Site Analysis for New Highland Compressor Station and Access Road..10A-7



Resource Report 10 - Alternatives 10A-1 Eastern System Upgrade

TABLE 10A-1

Comparison of the Lift and Relay and Looping Only Alternatives

Environmental Factor
Unit of 

Measurement
Lift and 
Relay

Looping Only
Preferred 
Project

Pipeline length Miles 7.2 61.8 7.8

Construction Corridor a/ Acres 109.09 903.86 84.12

Operation Corridor b/ Acres 43.57 347.69 35.62

Length of Adjacent ROW Miles 7.2 61.0 6.9

Compression Required Horsepower 44,800 c/ None 44,800

CS Construction Requirements Acres 40.84 None 40.84

CS Operation Requirements Acres 22.27 None 22.27

Total Construction Acres (Pipeline and 
Compression)

Acres 149.93 903.86 124.95

Total Operation Acres (Pipeline and 
Compression)

Acres 65.84 347.69 41.47

a/  Based on a construction corridor of 125 feet for the Lift and Relay and Looping Only Alternatives.  Based on the 
temporary workspace and permanent easement required for the Preferred Route.
b/  Based on an operation corridor of 50 feet.
c/  At a minimum, the additional compression proposed under the preferred Project configuration would also be 
required with the Lift and Relay Alternative.
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TABLE 10A-2
Comparison of System Alternatives for the Eastern System Upgrade

Loop and Compression Alternatives a

Environmental Factor
Unit of 

Measurement

Added 
Compression at 
Minisink CS and 

Wagoner 
Interconnect a/

New Highland CS 
(Preferred) b/

Additional Compression Added Hp 44,200 22,400

Construction Requirements Acres 15.13 28.30

Operation Requirements Acres 5.07 16.41

Roads crossed Number 0 0

Residences within 0.5 mile Number 95 0

Commercial/Industrial Structures within 
0.5 mile

Number 3 0

Distance to nearest NYSDEC wetland Feet 219 326

NYSDEC Adjacent Area Impacted Number / Acres 0 / 0 0 / 0

Distance to nearest NYSDEC Protected 
Stream

Feet 1,124 244

NYSDEC Protected Stream Buffer (100 
feet) impacted

Acres 
(Const. / Oper.)

0 0

Forest Land Impacted
Acres 

(Const. / Oper.)
0.83 / 0.35 27.34 / 16.13

Depth to Bedrock less than 5 feet
Acres 

(Const. / Oper.)
7.66 / 2.19 20.42 / 9.69

Forested Wetlands Crossed (NWI) Number 0 0

Forested Wetlands Impacted (NWI)
Acres 

(Const. / Oper.)
0 / 0 0 / 0

Agricultural Land Impacted
Acres 

(Const. / Oper.)
0 / 0 0 / 0

Prime Farmland Soils
Acres 

(Const. / Oper.)
0 / 0 17.58 / 8.19

Farmland of Statewide Importance (Soils)
Acres 

(Const. / Oper.)
5.70 / 1.51 1.77 / 1.77

Waterbodies Crossed Number 1 0

Major (>100 feet) Waterbodies Crossed Number 0 0

Public / Recreational / Conservation 
Lands Crossed

Number 0 0

Predominant Land Cover Type Open Land Forested

Noise Sensitive Areas Closest (in feet) 540 2,900

Visual / Screening Present / Absent Present Present

a/  Because both alternatives involve construction and operation of the Huguenot Loop and the Hancock CS 
modifications, acreages associated those facilities are not included in the comparison table.
b/  Includes impacts associated with facility and associated access roads.
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TABLE 10A-3
Comparison of the Neversink River Crossing Route Variations

Environmental Factor
Unit of 

Measurement
Route 

Variation 1
Route 

Variation 2
April 2016 

Route 
Preferred 

Route

Crossing Method Type HDD
Conventional 

Bore
HDD HDD

Worker Safety Risk b/ Low/Medium/High Low High Low Low

Risk of Inadvertent Return Low/Medium/High High N/A Low Low

Pipeline Length Miles 0.62 1.33 1.22 1.25

Operation Corridor a/ Acres 0.63 6.75 4.11 4.54

Construction Corridor a/ Acres 4.02 23.28 24.95 26.88

Length of Adjacent Right-of-way (ROW) Miles 0.51 0.39 0.38 0.33

Roads Crossed Number 1 3 3 3

Residential Structures within 50 feet of the Construction ROW Number 2 4 3 3

Commercial/Industrial Structures within 50 feet of the Construction ROW Number 0 1 0 0

Distance to Nearest NYSDEC wetland Feet 9,614 7,019 9,607 9,617

NYSDEC Adjacent Area Impacted
Acres (Const. / 

Oper.)
0 / 0 0 / 0 0 / 0 0 / 0

Distance to nearest NYSDEC Protected Stream Feet 0 0 0 0

NYSDEC Protected Stream Buffer (100 feet) Impacted
Acres 

(Const. / Oper.)
0 / 0 0.87 / 0.33 2.13 / 0.00 1.00 / 0.00

Forest Land Impacted
Acres 

(Const. / Oper.)
1.90 / 0.24 11.25 / 3.14 8.65 / 1.83 11.23 / 2.63

Depth to Bedrock less than 5 feet miles 0.05 0.49 0.31 0.32

Forested Wetlands Crossed (NWI) Number 1 1 1 1

Forested Wetlands Impacted (NWI)
Acres 

(Const. / Oper.)
0 / 0 0.29 / 0.11 0 / 0 0 / 0

Agricultural Land Impacted
Acres 

(Const. / Oper.)
0 0 9.41 / 0.74 8.22 / 0.58

Prime Farmland Soils
Acres 

(Const. / Oper.)
0.38 / 0.04 9.78 / 2.77 12.99 / 2.01 14.28 / 1.95

Farmland of Statewide Importance (Soils)
Acres 

(Const. / Oper.)
0 0 0 0

Waterbodies Crossed Number 1 2 1 1

Major (>100 feet) Waterbodies Crossed Number 1 1 1 1
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TABLE 10A-3
Comparison of the Neversink River Crossing Route Variations

Environmental Factor
Unit of 

Measurement
Route 

Variation 1
Route 

Variation 2
April 2016 

Route 
Preferred 

Route

Public/Recreational/ Conservation Lands Crossed Number / Feet 0 / 0 1 / 2,438 2 / 1,939 2 / 1,680

Predominant Land Cover Type Upland Forest
Upland Open 

Land
Upland Forest Upland Forest

a/  Impact acres not including the area between HDD enter and exit or bore enter and exit.
b/  Worker safety risk is a qualitative assessment of the relative risk of injury to workers during construction taking into consideration depth of excavations, tree 
clearing operations, steep slopes and other factors. 
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TABLE 10A-4
Comparison of the Neversink April 2016 Route and Preferred Route

(Field Delineated Resources)

Environmental Factor
Unit of 

Measurement
April 2016 

Route
Preferred 

Route

Wetlands Impacted 
Acres (Const. / 

Oper.)
2.14 / 0.31 0.70 / 0.00

Forested Wetlands Impacted
Acres (Const. / 

Oper.)
0.56 / 0.31 0.00 / 0.00

Forested Wetland W-25 Impacted
Acres (Const. / 

Oper.)
0.19 / 0.08 0.00 / 0.00

Forested Wetland W-27 Impacted
Acres (Const. / 

Oper.)
0.37 / 0.23 0.00 / 0.00

Scrub-shrub Wetlands Impacted
Acres (Const. / 

Oper.)
0 / 0 0 / 0

Emergent Wetlands Impacted
Acres (Const. / 

Oper.)
1.58 / 0.00 0.70 / 0.00

Emergent Wetland W-25 Impacted
Acres (Const. / 

Oper.)
0 / 0 0 / 0

Emergent Wetland W-26 Impacted
Acres (Const. / 

Oper.)
1.58 / 0.00 0.70 / 0.00

Number of streams crossed using OTE Number 1 0
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TABLE 10A-5
Comparison of the Wetland W-20 Crossing Variations

Environmental Factor Unit of Measurement
HDD Crossing 

Method 
(Preferred) a/

OTE Crossing 
Method 

Pipeline Length Miles 0.97 0.96

Operation Corridor Acres 0.52 2.90

Construction Corridor Acres 7.24 15.01

Length of Adjacent Right-of-way (ROW) Miles 0.97 0.96

Roads Crossed Number 0 5

Residential Structures within 50 feet of the 
Construction ROW

Number 0 6

Commercial / Industrial Structures within 50 feet of 
the Construction ROW

Number 0 0

Distance to nearest NYSDEC wetland Feet 220 0

NYSDEC Adjacent Area Impacted Acres (Const. / Oper.) 0 / 0 1.04 / 0.24

Distance to nearest NYSDEC Protected Stream Feet 48 0

NYSDEC Protected Stream Buffer (100 feet) 
Impacted 

Acres (Const. / Oper.) 0.05 / 0.00 2.28 / 0.46

Forest Land Impacted Acres (Const. / Oper.) 4.35 / 0.15 7.43 / 1.56

Depth to Bedrock less than 5 feet Miles
0.07

(within HDD)
0.07

Forested Wetlands Impacted (Field Survey) Acres (Const. / Oper.) 0 / 0 0.20 / 0.15

Non-forested Wetlands Impacted (Field Survey) Acres (Const. / Oper.) 0 / 0 0.50 / 0.24

Agricultural Land Impacted Acres (Const. / Oper.) 0 / 0 0 / 0

Prime Farmland (Soils) Acres (Const. / Oper.) 0 0

Farmland of Statewide Importance (Soils) Acres (Const. / Oper.) 4.17 / 0.39 10.96 / 2.05

Waterbodies Crossed Number 0 2

Major (>100 feet) Waterbodies Crossed Number 0 0

Public/Recreational/ Conservation Lands Crossed Number / Feet
1 / 55

(within HDD)
1 / 45

Predominant Land Cover Type Upland Forest Upland Forest

Notes:
a/ Impact acres excluding the area between HDD entry and exit points.  
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TABLE 10A-6
Alternative Site Analysis for New Highland Compressor Station and Access Road

Environmental Factor Unit of Measurement
Preferred 

Site
Alternate Site 

A

Total Area of Site Acres 81 44

Access Road Length Miles 3,487 2,378

Land Required for Construction Acres 28.30 11.19

Land Required for Operation Acres 16.41 3.92

Residences within 0.5 mile of Compressor Station Number 0 16

Commercial / Industrial Structures within 0.5 mile of 
the Compressor Station

Number 0 0

Distance to nearest NYSDEC Wetland Feet 326 18

NYSDEC Wetlands Adjacent Area Impacted Acres (Const. / Oper.) 0 / 0 0.76 / 0.22

Distance to nearest NYSDEC Protected Stream Feet 244 73

NYSDEC Protected Stream Buffer (100 feet) 
Impacted

Acres (Const. / Oper.) 0.00 0.03

Forest land affected Acres (Const. / Oper.) 27.34 / 16.13 10.02 / 3.39

Depth to Bedrock less than 5 feet Acres (Const. / Oper.) 20.42 / 9.69 0

Forested Wetlands Crossed (NWI) Number 0 0

Forested Wetlands Impacted (NWI) Acres (Const. / Oper.) 0 0

Agricultural Land Impacted Acres (Const. / Oper.) 0 0

Prime Farmland Soils Acres (Const. / Oper.) 17.58 / 8.19 0

Farmland of Statewide Importance (Soils) Acres (Const. / Oper.) 1.77 / 1.77 3.75 / 0.00

Waterbodies Crossed Number 0 0

Major (>100 feet) Waterbodies Crossed Number 0 0

Public / Recreational / Conservation Lands 
Crossed

Number 0 0

Predominant Land Cover Type Forested Forested

Noise Sensitive Areas Closest (in feet) 2,900 158

Visual/noise screening Present / Absent Present Absent

NY Primary/Principal Aquifer Protection Zone Present / Absent Absent Absent

Threatened and Endangered Species
Potential Number of 
T&E species present

2 2

Rare Species Habitat Present / Absent Present Present
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APPENDIX 10B

Figures

FIGURE 10B-1 Alternative Pipeline Systems

FIGURE 10B-2 Eastern System Upgrade System Alternatives Loop and Compression 

Alternatives

FIGURE 10B-3 Neversink River Crossing Variations for the Eastern System Upgrade

FIGURE 10B-4 Wetland 20 Crossing Variations for the Eastern System Upgrade

FIGURE 10B-5 Alternative Sites for the New Compressor Station
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