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List of Acronyms 
 

BTU British thermal units 
DOT (United States) Department of Transportation 
dt/day dekatherms per day  
EERS Energy Efficiency Resources Standard 
EIA Energy Information Administration  
FERC Federal Energy Regulatory Commission 
GIE Gulf Interstate Engineering  
HDD horizontal directional drilling  
hp horsepower 
INGAA Interstate Natural Gas Association of America 
LCD local distribution company  
M&R Meter and Regulator 
MAOP Maximum Allowable Operating Pressure 
MLV mainline valve 
MMcfd million cubic feet per day 
MP milepost 
MW megawatts 
MWh megawatt hours 
NEPA National Environmental Policy Act 
NGA Natural Gas Act 
NSL Northeast Supply Link 
NYSERDA New York State Energy Research and Development Authority  
RGGI Regional Greenhouse Gas Initiative 
RR Resource Report  
ROW right-of-way  
RPS renewable portfolio standard 
SMYS specified minimum yield strength 
Transco Transcontinental Gas Pipe Line Company, LLC 
USFWS United States Fish and Wildlife Service 
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 10. ALTERNATIVES 

10.1 INTRODUCTION 

Transcontinental Gas Pipe Line Company, LLC (Transco) is proposing to expand its 
pipeline systems in the Pennsylvania-New Jersey-New York region to meet the immediate and 
future demand for natural gas in the Northeast.  To accomplish this, Transco will file an 
application for a Certificate of Public Convenience and Necessity (Certificate) from the Federal 
Energy Regulatory Commission (FERC).  Transco is requesting authorization to construct and 
operate the Northeast Supply Link Project (NSL Project or Project) to expand its existing 
pipeline systems located in Pennsylvania, New Jersey, and New York under Section 7(c) of the 
Natural Gas Act (NGA); and to abandon certain facilities under Section 7(b) of the NGA.  The 
NSL Project will create a new transportation path for 250,000 decatherms per day (dt/d) of 
natural gas from various receipt points on Transco’s Leidy Line in Pennsylvania to various 
delivery points along Transco’s mainline and Leidy systems in Pennsylvania, New Jersey, and 
New York.    

The Project will consist of 12.03 miles of 42-inch diameter pipeline looping extension, 
26.95 miles of pipeline uprate, 0.46 miles of 36-inch diameter pipeline replacement, construction 
of a new compressor station and new electrical substation, and modification of several 
aboveground facilities.  The proposed facilities are located in Pennsylvania, New Jersey, and 
New York.  An overview of the proposed facilities is provided below.  Refer to Figure 1.1-1 in 
Resource Report (RR) 1, “General Project Description,” for a Project overview map that shows 
the location of all proposed facilities and their association with Transco’s existing pipeline 
facilities. 

Proposed Pipeline Facilities  
■ Muncy Loop (Lycoming County, Pennsylvania):  Approximately 2.22 miles of 42-inch 

diameter pipeline, extending the existing Leidy Line “D” loop between mileposts (MPs) 
128.97 and 131.19.   

 
■ Palmerton Loop (Monroe County, Pennsylvania):  Approximately 3.17 miles of 42-inch 

diameter pipeline, extending the existing Leidy Line “D” loop between MPs 40.50 and 43.67.     
 
■ Stanton Loop (Hunterdon County, New Jersey):  Approximately 6.64 miles of 42-inch 

diameter pipeline, extending the existing Leidy Line “C” loop between MPs 6.90 and 13.54.   
 
■ Caldwell B Replacement (Essex County, New Jersey):  Approximately 0.46-mile 

replacement of the existing 36-inch diameter Caldwell B Loop.   
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Preliminary alignment sheet mapping for the proposed pipeline facilities is included in the 
Mapping Supplement in Volume 3.   

Proposed Pipeline Uprates 
■ Caldwell Uprate (Essex, Passaic, Bergen, and Hudson counties, New Jersey):  

Pressure uprate along approximately 25.55 miles of the existing 36-inch Caldwell B Loop, 
Mainline B, and 72nd Street Lateral.   

 
■ Long Island Extension Uprate (Richmond County, New York):  Pressure uprate along 

approximately 1.40 miles of the existing 26-inch diameter Long Island Extension pipeline.   
 
The pipeline uprates will not include any ground disturbance and are, therefore, not discussed 
further in this RR.  All work related to the uprates will be at aboveground facilities as described 
below.   

New Compressor Station: New Jersey 
■ Compressor Station 303 (Essex County, New Jersey):  A new single-unit 25,000 hp 

electric-drive compressor station. 
New Electrical Substation: New Jersey 
■ Electrical Substation (Essex County, New Jersey):  A new high voltage electric 

substation to be constructed on an existing PSE&G transmission right of way (ROW) to 
transmit power from the PSE&G grid to Compressor Station 303.   

 
Site plans for the new compressor station and electrical substation are provided in the 

Mapping Supplement in Volume 3. 

Compressor Station Modification:  Pennsylvania  
■ Compressor Station 515 (Luzerne County, Pennsylvania):  An additional 16,000 

horsepower (hp) compressor unit at Transco’s existing Compressor Station 515. 
Compressor Station Modification:  New Jersey   
■ Compressor Station 505 (Somerset County, New Jersey):  Facility modifications at 

Transco’s existing Compressor Station 505. 
 

Site plans for the compressor station modifications are provided in the Mapping 
Supplement in Volume 3. 

Other Aboveground Facility Modifications:  Pennsylvania   
■ Leidy Interchange Hub (Clinton County, Pennsylvania):  Facility modification associated 

with upgrading the odorization system due to increased flow volumes. 
 
■ Mainline Valves (MLVs) (Lycoming and Monroe Counties, Pennsylvania):  Relocation 

and modification of MLVs along the Muncy and Palmerton pipeline loops. 
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Other Aboveground Facility Modifications:  New Jersey 
■ Roseland Meter and Regulator (M&R) Station (Essex County, New Jersey):  Facility 

modification due to the Caldwell Uprate including valve and piping replacement and 
regulation installation.  It may also include modification related to the proposed Compressor 
Station 303. 

 
■ Montclair State University M&R Station (Passaic County, New Jersey):  Facility 

modification due to the Caldwell Uprate including valve replacement and isolation of the 
station during testing of the Caldwell Loop.   

 
■ East Rutherford M&R Station (Bergen County, New Jersey):  Isolation of the scrubbers 

and heaters during testing of the Caldwell Loop.  Facility modification due to the Caldwell 
Uprate including additional regulation installation. 

 
■ Regulator Station 240 (Bergen County, New Jersey):  Isolation of Regulator Station 240 

piping during testing of the Caldwell Loop; pressure testing of Meadows Regulator No. 2 and 
installation of valves and other equipment. 

 
■ Meadows Heaters (Bergen County, New Jersey):  Modification of existing heaters and 

installation of a new heater to accommodate increased flow volumes. 
 
■ Mainline Valve (MLV) 505B60 (Essex County, New Jersey):  Modifications and testing to 

accommodate increased pressure.   
 
■ Paterson Lateral Take-off (Bergen County, New Jersey):  Installation of overpressure 

protection from Mainline B. 
 
■ MLVs (Hunterdon County, New Jersey):  Relocation and modification of MLVs along the 

Stanton Loop. 
Other Aboveground Facility Modifications:  New York 
■ Narrows M&R Station (Richmond County, New York):  Modification to accommodate 

proposed increased delivery volumes. 
 
■ Brooklyn Regulating Vault (Kings County, New York):  Addition of below-grade, 

downstream regulation facility adjacent to an existing facility to accommodate proposed 
increased delivery volumes. 

 
■ 134th Street Manhattan M&R Station (New York County, New York):  Facility modification 

due to the proposed increased delivery volumes, including piping replacement, building 
replacement, and ancillary modifications. 

 
Site plans for all aboveground facility modifications are provided in the Mapping 

Supplement in Volume 3.   
Consistent with the National Environmental Policy Act (NEPA) and the Commission’s 

implementing policies, RR10 describes the alternatives, including the No-Action Alternative, that 
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Table 10.6-1 
Route Variations and Refinements  

Variation / 
Refinement 

Beginning 
MP 

Ending 
MP 

Total 
Length 
(miles) 

Add ’l (+) or 
Reduced (-) 

Length 
(miles) 

Description / Rationale 

Potential Route Variations and Refinements Considered but not Incorporated into the Proposed Route 
Palmerton Loop  
Start Point Variation  40.81 43.67 2.86 -0.31 Avoids Aquashicola Creek bog turtle habitat 

but creates a pressure and through-put 
bottleneck in this area, as well as creating 
the need for additional looping to meet the 
project requirements. 

Aquashicola Creek 
Crossover  

40.67 40.81 0.14 0 Avoids an area identified as optimal bog 
turtle habitat in a Phase I Bog Turtle Habitat 
Assessment Report submitted to USFWS on 
February 11, 2011; however, a follow-up 
Phase I bog turtle habitat assessment 
examining a larger survey corridor indicates 
that the bog turtle habitat on both the 
southwest and northeast side of the existing 
ROW are equal in terms of habitat quality. 

Stanton Loop 
Acorn Lane Variation  7.08 9.03 2.36 + 0.41 Avoids a residential area but deviates from 

Transco’s existing ROW, which would result 
in greater construction disturbance and 
impacts on natural resources. 

Lilac Drive Variation  9.9 10.66 1.04 +0.28 Seventy percent of the route would follow an 
existing water line and avoid a residential 
area but would result in greater construction 
disturbance and impacts on natural 
resources, and Green Acres lands 

Grandin Terrace 
Variation  

9.93 11.02 1.15 + 0.18 Avoids a residential area but deviates from 
Transco’s existing ROW, which would result 
in greater construction disturbance and 
impacts on natural resources.  

Patrick Drive 
Variation  

12.82 13.39 0.83 + 0.26 Avoids a residential area but deviates from 
Transco’s existing ROW, which would result 
in greater construction disturbance and 
impacts on natural resources including 
Green Acres designated lands.  

      
Variations and Refinements Incorporated into the Proposed Route  
Muncy Loop  
Visco Refinement  130.02 130.08 0.01 0 The crossover location was modified and the 

alignment was shifted away from the Visco 
property per open house feedback. 

Myers Refinement  130.4 131.19 0.75 0.01 (-) The route was shifted from the south side to 
the north side of the corridor at the request 
of the landowner per open house feedback. 

Palmerton Loop 
Foster Refinement  41.82 41.91 0.01 0 The alignment was shifted and workspace 

was reduced at the Foster property per open 
house feedback) 
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Table 10.6-1 
Route Variations and Refinements  

Variation / 
Refinement 

Beginning 
MP 

Ending 
MP 

Total 
Length 
(miles) 

Add ’l (+) or 
Reduced (-) 

Length 
(miles) 

Description / Rationale 

Harrison Refinement  42.48 43.67 1.65 0 The alignment was shifted from the south 
side to the north side of the corridor from the 
Harrison property to the north end of the 
Palmerton Loop per open house feedback. 

Stanton Loop  
Hahn Variation  8.66 8.84 0.18 +0.02 Minimizes impacts to residential properties.     
Kaplan Refinement  7.57 7.65 0.08 0 The workspace was revised and the 

alignment shifted to minimize impacts on the 
homeowner per open house feedback. 

Falkowski 
Refinement  

7.08 7.11 0.03 0 Shifted workspace to reduce impacts on 
trees on the property per open house 
feedback.  

Dunham Refinement  7.49 7.55 0.06 0 Shifted workspace to reduce impacts on 
trees on the property per open house 
feedback.  

Dwulet 
 Refinement  

7.90 7.98 0.08 0 Shifted workspace to reduce impacts on 
trees on the property per open house 
feedback.  

Winnewald Day 
Camp 
 Refinement  

8.14 8.24 0.09 0 Revised workspace to reduce impacts on a 
day camp per open house feedback. 

Ma 
 Refinement  

9.85 9.88 0.03 0 Shifted workspace to reduce impacts on 
trees on the property per open house 
feedback.  

Spernick 
Refinement  

10.2 10.24 0.04 0 Revised workspace and shifted alignment to 
minimize impacts on the homeowner per 
open house feedback. 

Lynch  
Refinement 

10.25 10.29 0.04 0 Shifted workspace to reduce impacts on 
trees on the property per open house 
feedback.  

Shelofsky 
Refinement 

10.5 10.59 0.09 0 Revised workspace to reduce impacts on the 
property per open house feedback.  

Freda 
Refinement 

10.59 10.72 0.12 0 Shifted workspace to reduce impacts on 
trees on the property per open house 
feedback.  

Morrongiello 
Refinement 

12.08 12.14 0.06 0 Revised workspace to reduce impactson the 
property per open house feedback.  

 

10.6.1 Variations Considered but not Incorporated into the Proposed Route 

Palmerton Loop 
The Start Point and Aquashicola Creek Crossover Variations are described in detail in 

Section 10.4.2.3.  These variations and an HDD alternative were considered to minimize and/or 
avoid impacts on bog turtle habitat and were developed in close coordination with the USFWS.   
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Transco did not complete a detailed comparative analysis for these variations for the following 
reasons: 
(1) The new loop starting point variation is not feasible due to capacity issues, which would 

impede the ability to meet the Project’s stated delivery requirements. A new loop starting 
point would also require a separate, much longer loop, outside of the Project area, which will 
inevitably result in greater construction and resource impacts.   

 
(2)  A detailed comparative analysis of the pipeline crossover variation would result in nearly 

identical impacts because the variation simply involves crossing the wetland on the other 
side of the existing lines.  This variation was identified to avoid a high quality bog turtle 
habitat area to the southwest of the existing ROW; however, an expanded field survey 
identified that the area immediately adjacent to the northeasterly side of the ROW was of 
similar bog turtle habitat quality as the area on the southwesterly side; therefore, this 
variation was removed from consideration. 

 
(3)  A geotechnical analysis has indicated that the subsurface conditions at the site are not 

conducive to an HDD crossing.  A detailed comparative analysis is not warranted because 
the crossing method is not a feasible alternative.   

Stanton Loop 
The Acorn Lane Variation was evaluated to avoid impacts on residential areas in the 

vicinity and occasionally immediately adjacent to the existing Transco ROW between MP 7.08 
and MP 9.03.  The variation deviates from the existing ROW at MP 7.08 and trends on a 
northwestern path across forested areas and agricultural fields before turning west, where it 
crosses more agricultural fields and sparsely forested areas before it crosses State Highway 31 
and rejoins the Stanton Loop at MP 9.03.  This variation would avoid residential areas, with no 
private residences within 50 feet of the construction ROW.  However, the variation would 
deviate from Transco’s existing ROW and would result in greater natural resource impacts, 
including increased impacts on agricultural lands, forested areas and wetlands.   

The Grandin Terrace Variation was evaluated to avoid impacts on a residential 
development that is located over the existing Transco ROW between MP 9.93 and MP 11.02.  
The variation deviates from the existing ROW at MP 9.93 and heads west, then generally 
northwest, skirting the edge of the residential area before it rejoins the Stanton Loop at MP 
11.02.  This variation would avoid residential areas in general, resulting in only one residence 
within 50-feet of the construction area rather than seven residences within this 50-foot buffer.  
However, the variation would deviate from Transco’s existing ROW and would result in far more 
impacts on forested areas and wetlands, and Green Acre designated lands.   

The Patrick Drive Variation was evaluated to avoid impacts near residences adjacent to 
the existing Transco ROW between MP 12.82 and MP 13.39.  The variation deviates from the 
existing ROW at MP 12.82, crosses an unnamed tributary to Grandin Stream, and trends 
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northeast along the forested edge of an agricultural field.  The route then turns generally west 
through a forested area, where it crosses the same unnamed tributary to Grandin Stream before 
crossing agricultural fields and rejoining the Stanton Loop at MP 13.39.  This variation would 
avoid residential areas but would deviate from Transco’s existing ROW and would result in 
wetland, stream, forested area, and agricultural impacts.  There would be negligible or no 
impacts on these natural resources if the proposed Stanton Loop alignment is implemented.    

The Lilac Drive Variation was evaluated to avoid impacts near residences adjacent to 
the existing Transco ROW between MP 9.9 and MP 10.66, while following an existing water line 
ROW.  The variation deviates from the existing ROW at MP 9.9 where it intersects the water line 
ROW.  The variation then trends west, then northwest along the water line ROW outside of the 
residential area, before converging with the existing ROW at MP 10.66.  This variation would 
avoid residential areas but would deviate from Transco’s existing ROW and would result in 
greater overall construction impact and wetland impact.  

Because of the reduction in co-location opportunity, the increased length of pipe 
required, greater impact on existing forest and wetland habitat, and Transco’s detailed 
residential construction plans designed to reduce construction impacts in residential areas, 
Transco does not propose incorporating the Acorn Lane, Grandin Terrace, Patrick Drive, or 
Lilac Drive variations as part of the Stanton Loop.  

10.6.2 Variations and Refinements Incorporated into the Proposed Route 
Transco incorporated a total of 15 refinements into the proposed pipeline loops.  These 

were incorporated based on discussions with landowners at public open house meetings and 
other forums for public input.  Each refinement involves modification of original construction 
workspace and has been implemented to avoid impacts on residential properties to the 
maximum extent possible.  The general location of these refinements is provided on Figures 
10.6-1, 10.6-2, and 10.6-3. 
 
Stanton Loop: Hahn Variation  

The Hahn Variation along the Stanton Loop was selected to avoid a residential area.  
The existing ROW that is proposed as the construction corridor for this variation was previously 
acquired during the Market Link Project.  Because the ROW acquired for Market Link has not 
been used, it was proposed to be utilized for this Project instead of constructing parallel to the 
existing lines to avoid a residence.  Additionally, besides avoiding the residence, it was 
incorporated because constructing next to the existing pipelines would require temporary work 
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space on two additional residential properties, both of which would be unaffected by the 
proposed alignment incorporating the variation.  Constructing parallel to the existing pipeline in 
this area would also require a deep cross-over and bore pits, which will require a longer 
construction duration and greater residential impacts.  As such, the Hahn Variation was 
incorporated into the proposed route.  Figure 10.6-4 depicts the location of the Hahn Variation 
and the alternative route adjacent to the existing pipelines.  Table 10B-5 in Appendix 10B 
provides a detailed comparison of key factors considered by Transco when comparing the 
proposed route variation to the alternative route parallel to the existing pipelines.   

10.7 ALTERNATIVE COMPRESSOR STATION LOCATIONS 

10.7.1 Compressor Station 303  
Transco conducted an alternative analysis that identified a total of nine sites as potential 

locations for the compressor station and associated electrical substation. This analysis was 
driven by the results of hydraulic modeling and system optimization completed by Transco, 
which indicated that the acceptable location for a new compressor station was determined to be 
along a 13 linear-mile segment of the existing Caldwell Loop in the vicinity of Roseland, New 
Jersey. Since a new substation is required to provide power to the compressor station, 
Transco’s initial site identification process also focused on land near existing power lines that 
could support the new substation. When considering potentially suitable sites, a maximum 
separation distance of 500 feet between the compressor station and substation footprints, which 
is necessary to limit the cost of connecting infrastructure and minimize construction disturbance, 
was used.    

Transco initially identified nine sites for further evaluation.  The site locations are shown on 
Figures 10C-1 through 10C-10 in Appendix 10C.  The nine sites were evaluated using the 
following screening criteria: 
■ Land availability and ownership; 
■ Site development costs; 
■ Surrounding land use; 
■ Proximity to residences; 
■ Proximity to existing access roads and an electrical power source; 
■ Proximity to noise-sensitive areas; 
■ Local terrain features; 
■ Listed species; and 
■ Presence of wetlands.  
 

Table 10.7-1 provides a summary of each of the nine initial sites using these screening 
criteria.   
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Two of the nine sites (3a and 6) were immediately rejected following discussions with 
landowners that revealed the appraisal values of these sites were extremely high, rendering 
these sites economically unfeasible.  Three of the remaining seven sites (1, 3b, and 3c) were 
deemed problematic because they are owned by Essex County Park Commission and because 
they are designated under the Green Acres Program as either open space or conservation 
lands.  Thus, these three sites were eliminated from further consideration.  

Two of the remaining four sites (2 and 7) were eliminated from further consideration for 
multiple reasons.  Site No. 2 was on land that was assumed to be reserved for future municipal 
use, due to its location across from a sewer treatment plant and ownership by the Borough of 
Caldwell.  Wetlands and their associated 150-foot buffers also are present on the site, and there 
is a potential for the site to provide habitat for two New Jersey-listed threatened and 
endangered species and one New Jersey species of concern.  Lastly, this site is located within 
the West Essex Park/Hatfield Swamp. 

Site No. 7 was eliminated in response to negotiations with the developer/owner of the 
site.  The site is privately owned and consists of multiple lots.  The site was previously approved 
for a 55+ lot development by the Township of West Caldwell in 2006.  No building permit has 
been issued; however, the developer was reluctant to sell.  

The remaining two sites, 4 and 5, were retained for further evaluation through a detailed 
engineering design: 
■ Site No. 4: South of Eagle Rock Avenue, east of the Passaic River 
■ Site No. 5: Northwest corner of intersection of Dorsa Avenue and Eisenhower Parkway 

(Options A and B) 
 

Each of these sites is discussed in detail below. 

Site No. 4 Eagle Rock Avenue (Proposed Site) 
Site No. 4, the proposed site, is located near 600 Eagle Rock Avenue in the Borough of 

Roseland, Essex County, New Jersey, adjacent to an existing 230kV transmission line, the 
Cedar Grove to Roseland Line, owned by PSE&G.  The site comprises four separate parcels, 
upon which the proposed compressor station, electrical substation, and supporting infrastructure 
will be sited: 
■ The proposed electrical substation will be located east of the existing Roseland M&R facility 

and will be located within an existing PSE&G easement.  
 
■ The proposed compressor station will be located on the westernmost of the four parcels, 

referred to as the ITW property. 
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Table 10.7-1 
Summary of Compressor Station 303 Alternative Sites 

Site 
Number 

County/
Municipality 

Total Site 
Size 

(Acres) 
Land Owner Availability of Parcel(s)/

Willingness to Sell 

Number of 
Noise 

Sensitive 
Areas within 
0.5 Miles and 

Average 
Nearest 

Distance (ft) 

Other Factors 

1 Essex/Roseland 4.61 Essex County 
Park Commission 
and PSE&G 

Low – approximately half of 
this acreage is located within 
the West Essex County Park 
and the other half is located 
within land owned by PSE&G 

251 homes 
Distance: 1,954 

• Approximately 2/3 of the site is located within NWI 
mapped forested wetland 

• Nearest residence is approximately 360 feet to the west 
• Portion of the site is located within the floodway 

associated with the Passaic River; almost the entire site 
is located within the mapped New Jersey Flood Hazard 
Area 

• Half of the site is located within the West Essex County 
Park, a Green Acres Program designation 

2 Essex/West 
Caldwell 

Three 
parcels 
totaling 9.54 
acres 

Borough of 
Caldwell 

Low – acreage is likely 
reserved for future municipal 
use due to its location across 
from the sewer treatment 
plant 

239 homes 
Distance: 1,917 

• Hydric soils present onsite 
• High quality wetlands and associated 150’ buffers onsite 
• Site is within the West Essex Park/Hatfield Swamp 
• Wood turtle (Glyptemys insculpta) a NJ State 

Threatened Species  
• Great blue heron (Ardea herodias) a NJ Species of 

Special Concern 
• Barred owl (Strix varia) a NJ State Threatened Species 

3a Essex/Roseland 4.01  US Land 
Resources 

Extremely low – appraisal 
values extremely high and 
negotiations with the 
landowner were problematic 

182 homes 
Distance: 2,155 

• Entire site is mapped as a combination of PFO and PEM 
wetlands, per NWI data 

3b Essex/Roseland 3.57 Essex County 
Park Commission 

Low – land is part of the 
Green Acres Program 

215 homes 
Distance: 2,112  

• Entire site is mapped as a combination PSS/PEM 
wetland, per NWI data 

• Acreage is included in the Recreation and Open Space 
Inventory (ROSI) database maintained by the Green 
Acres Program  

3c Essex/Roseland 7.37 Essex County 
Park Commission 

Low – land is part of the 
Green Acres Program 

253 homes 
Distance: 1,540 

• Entire site (with the exception of the portion within the 
existing maintained ROW) is mapped as a combination 
PFO/PSS wetland, per NWI dataA stream transects the 
entire site, from east/west 

• Acreage is included in the ROSI database program 
maintained by the Green Acres Program 
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Table 10.7-1 
Summary of Compressor Station 303 Alternative Sites 

Site 
Number 

County/
Municipality 

Total Site 
Size 

(Acres) 
Land Owner Availability of Parcel(s)/

Willingness to Sell 

Number of 
Noise 

Sensitive 
Areas within 
0.5 Miles and 

Average 
Nearest 

Distance (ft) 

Other Factors 

4 Essex/Roseland 3.23 Geswelli Realty High – Transco is negotiating 
the lease of the Geswelli 
property and has 
authorization from PSE&G 
for use of their easement 

574 homes 
Distance: 2,186 

• Wetlands on portion of overall site 
• Site located directly adjacent to existing PSE&G grid 
• Utilizes an existing developed site 
 

5 Essex/Livingston 6.10 Various Low –to obtain enough 
acreage, approximately 5-7 
tracts would need to be 
purchased; recent sales in 
this area have averaged 
$975,000. Based on the 
average, approximately $6.8 
million has been estimated 
for acquisition costs 

5 homes 
Distance; 2,484 

 

6 Essex/West 
Caldwell 

24.81 Lutheran School 
Ministries, Inc. 

Extremely low - appraisal 
values extremely high and 
negotiations with landowner 
were problematic 

592 homes 
Distance: 1,643 

• Majority of the site is mapped as three separate wetland 
complexes: PFO, PFO/PSS, and PEM 

• A stream flows through the southern half of the site, 
along the western boundary of the site 

• Site would require an additional easement to get the 
required electrical service to the compressor station 

7 Essex/West 
Caldwell 

13.22 The Villas at 
West Caldwell 
LLC 

 239 homes 
Distance: 1,574 

• Majority of site is mapped as a PFO wetland, per NWI 
data 

• Site is privately owned and comprised of multiple lots 
which were previously approved for a 55+ unit 
development and approved the by township in 2006; 
however, no building permit was ever issued 
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■ A third parcel, referred to as the Geswelli property, located between the existing Roseland 
M&R facility and the ITW property, will be used for environmental management and 
conveyance of gas between the transmission line and the compressor station.  

 
Construction of the proposed Compressor Station will involve demolishing buildings on 

both the ITW and Geswelli properties, removing asphalt parking areas, constructing five new 
buildings on the ITW property, and installing 42-inch gas piping to connect the proposed 
compressor station to the existing Roseland M&R facility.  

Site No. 4 was selected as the preferred location for the proposed compression station 
and associated electrical substation for the following reasons: 
 
■ The new compressor station makes use of an existing developed site (minimal resource 

impacts); 
 
■ Location directly adjacent to existing PSE&G 230-kV transmission line that will be used to 

transmit power to the compressor station; 
 
■ No residences are located in the immediate vicinity; 
 
■ Both properties are willing sellers; and 
 
■ PSE&G is generally agreeable to siting the substation on their property adjacent to the 

existing Roseland M&R. 
 

Additional discussions regarding design options for the preferred site are provided in 
Section 10.7.1.1.  

Site No. 5 Dorsa Avenue 
The Dorsa Avenue site (Site No. 5) is located north of Dorsa Avenue and west of 

Eisenhower Parkway and would comprise three separate lots totaling approximately 5.67 acres.  
The existing structure located at 355 Eisenhower Parkway would be removed for construction of 
the compressor station in both Options A and B.  Compressor Station 303 would be constructed 
north of the existing building on the south-southeast side of the river. The site configuration 
varies between the two options, with Option A having the compressor station and electrical 
substation located farther north off of Dorsa Avenue (see Figures 10C-11 and 10C-12 in 
Appendix 10C).  

Both Options A and B were rejected from consideration as a potential site due to several 
factors, including land ownership; the proximity to residential dwellings (approximately 750 feet 
to the nearest residence); spatial constraints (limited acreage that was too small, as determined 
by engineering analyses for both the compressor station and substation); potential security 
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issues because of the proximity to other businesses; lack of buffer and resulting high visibility of 
the site from traffic on Eisenhower Parkway; and potential visual impacts due to the presence of 
a high-density residential area located across Eisenhower Parkway.  In addition to these factors, 
a large forested wetland is north of the site and a portion of it is located within the proposed site 
boundaries, which contributes to the spatial constraints at the site and that would be associated 
with a large amount of wetland transition area impacts.  Approximately 1.14 acres of deciduous 
wooded wetlands are located on the Dorsa Avenue site, and approximately 0.43 acres of 
modified agricultural wetlands, as mapped by the United States Fish and Wildlife Service 
(USFWS) National Wetland Inventory (NWI).  

In addition to the limitations discussed above, the substation could not be built under the 
existing power lines because the existing pipelines are located beneath them. Lastly, one of the 
three lots under consideration for the Dorsa Avenue site is Essex County Parkland, which would 
create permitting challenges with the Green Acres program.    

10.7.1.1 Design Alternatives for the Electrical Substation  

Proposed Design/Base Case 
The proposed design, or base case, for the substation is based on a ring bus with two 

utility incoming lines (Roseland and Cedar Grove), one outgoing transformer to serve the new 
compressor station, and one spare position for a future  compressor unit (see Figure 10.7-1).  
The entire  substation would be located east of the existing Roseland M&R Station. PSE&G 
indicated that the base case design was the preferred layout. The configuration creates a wholly 
redundant circuit in which PSE&G would be isolated from any potential interruptions of the 
230kV system if Transco’s circuits should otherwise fail. In the base case, for reliability and to 
facilitate maintenance, the two incoming lines are separated from each other by two breakers in 
both directions around the ring (Burns & McDonnell 2011).  

In accordance with PSE&G’s requirements, each of the load transformers will be 
provided with a dedicated high side breaker, yielding a total of six breakers. Although the 
proposed design is as compact as possible, the substation would permanently fill 0.51 acres of 
wetlands, with an additional 0.27 acres of temporary wetland impacts required for construction.  
Consequently, Transco evaluated several alternative design options to avoid or minimize 
wetland impacts to the greatest extent possible.   
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Figure 10.7-1 Base Case Design1 

 
Four alternate design options were evaluated for the electrical substation.  All options 

evaluated were based on the ring bus and involved stepping down the 230kV power from the 
high voltage towers to the voltage required for operation of the compressor station—13.8kV. 
Electric power, even at the lower level at which the compressor station would be operating, 
requires specific installation and protection methods to ensure it can operate safely.  This is an 
especially important consideration for the high voltage (230kV) coming directly from PSE&G’s 
towers. Therefore, safety was one of the key criteria used to evaluate the potential substation 
design. A complete list of criteria used is as follows: 
■ Safety 
■ Environmental impact 
■ Technical feasibility 
■ Economic feasibility 
 

Table 10.7-2 provides a summary of each design option as well as the advantages and 
disadvantages associated with each; Options 1, 2, and 3 are discussed in detail below.  
 

Table 10.7-2 
Summary of Base Case Design and Design Options for the Electrical Substation 

Option Description Advantages Disadvantages 
Order of Magnitude 
Construction Cost 

(millions) 
Base Case 
(Preferred) 

230kV substation with 
existing transmission line 
with all breakers and 
transformers co-located east 
of existing Roseland M&R 
Station 

• Simplest and safest 
design 

• Most reliable 
• Isolation of 230kV to 

only one location on 
site 

• Wetland impacts (0.51 
acre permanent; 0.27 acre 
temporary) 

• Requires substantial 15kV 
ductbank 

$9.6 

Option 1 Relocate transformers and 
associated breakers to 
adjacent property (Geswelli 

• Reduction in footprint 
• Slight reduction in 

wetland impacts (0.51 

• More complex relaying 
between substation site 
and adjacent transformer 
site 

$9.7 

                                                 
1 The gray shaded area in the diagram(s) above and below represent delineated wetlands. 
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Table 10.7-2 
Summary of Base Case Design and Design Options for the Electrical Substation 

Option Description Advantages Disadvantages 
Order of Magnitude 
Construction Cost 

(millions) 
Property) acre permanent; 0.10 

acre temporary) 
• Potential for hazards due 

to underground circuits 
and their proximity to 
existing pipeline ROW 

• Potential for isolating 
utility feeds during 
transformer feeder fault 
and resultant loss of 
power 

• Requires additional space 
at compressor site 

• Requires additional space 
on Geswelli site 

Option 2 Utilize gas insulated 
switchgear in lieu of open-air 
bus design  

• Much smaller footprint 
• Slight reduction in 

wetland impacts (0.20 
acre permanent; 0.07 
acre temporary) 

• Eliminates 15kV 
ductbank 

• $4.1 million increase in 
construction costs over 
Base Case 

• More complex 
maintenance 
requirements 

• Requires additional space 
on Geswelli site 

$13.8 

Option 3 Relocation of transformers 
and associated breakers as 
under Option 1, with 
utilization of high profile 
structure designs 

• Smaller footprint than 
Option 1 

• Slight reduction of 
wetland impacts (0.40 
acre permanent; 0.08 
acre temporary) 

• $2 million increase in 
construction costs over 
Base Case 

• More complex relaying 
between substation site 
and adjacent transformer 
site 

• Potential for hazards due 
to underground circuits 
and their proximity to 
existing pipeline ROW 

• Potential for isolating 
utility feeds during 
transformer feeder fault 
and resultant power loss 

• Requires additional space 
at compressor site and 
Geswelli site 

• Wetland impacts 
unavoidable 

• Potentially interferes with 
existing cell tower 

• Must obtain PSG&E 
permission to use high 
profile design  

$11.6 

Option 4 Siting of substation and 
transformers on Geswelli 
Property 

• None • Greatest environmental 
impact – conversion of 
1.61 acres of PFO 
wetland 

• 90-foot-wide easement for 
overhead high voltage 
lines 

N/A due to elimination 
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Option 1 – Relocation of Transformers to Geswelli Property 
Under Option 1, the transformers would be relocated to the Geswelli property along with 

their dedicated primary side breakers (see Figure 10.7-2). (Note: The Geswelli property is 
located between the proposed Compressor Station 303 site and the proposed electrical 
substation site.)  In so doing, the footprint of the substation will be reduced by eliminating this 
equipment and allowing a more normally shaped ring bus configuration (Burns & McDonnell 
2011).  However, due to the presence of the primary breakers at a remote location, a small 
control building will need to be constructed at the Geswelli property to provide power for the 
breakers and to send data back to the control building located at the ring bus.  Additionally, in 
order to install the transformers at the remote location, a 230kV ductbank will be constructed 
from the substation to the transformer locations.  

Option 1 eliminates the environmental impact on the surrounding forested vegetation; 
however, it does require tree clearing on the PSE&G property east of the Roseland M&R Station 
and the substation would still intrude into existing wetlands, resulting in approximately 0.51 
acres of wetland fill and 0.10 acres of temporary impacts.  Option 1 is not the safest or most 
reliable alternative for delivering electricity to the proposed compressor station.  The high 
voltage (230kV) circuits between the ring bus and the transformers would be routed 
underground through the existing Roseland M&R Station and across Transco’s high-pressure 
pipeline ROW, posing a hazard for future maintenance of underground piping.  Additionally, the 
underground high-voltage cables reduce the reliability of the high-voltage power system 
because a fault could cause an outage of the 230kV system, which in turn could cause a station 
outage, thus affecting contractual gas deliveries.  Due to these concerns, and the minimal 
overall reduction in wetland impacts, Option 1 was not selected as the preferred alternative for 
the substation location.  

 
Figure 10.7-2  Option 1 – Relocate Transformers and Primary Breakers 
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Option 2 – Gas Insulated Switchgear 
Option 2 utilizes gas insulated switchgear instead of the proposed open air ring bus, which 
requires a significantly smaller footprint than the open air ring bus (see Figure 10.7-3).  As a 
result, approximately 0.20 acres of the substation’s footprint would be located within the existing 
wetlands under Option 2, and approximately 0.07 acres of temporary wetland impacts would 
result during construction.  Although the footprint of the substation can be reduced with the use 
of the gas insulated switchgear, the cost to do so is much greater due to the higher upfront cost 
of the equipment and higher long-term maintenance costs (Burns & McDonnell 2011).  As with 
Option 1, the transformers would be required to be relocated to the Geswelli property and the 
230 kV ductbank reliability issues would still be a concern. Therefore, Option 2 was not selected 
as the preferred alternative for substation location. 

 
Figure 10.7-3  Option 2 – Gas Insulated Switchgear 

 
Option 3 – High Profile Design and Relocation of Transformers 

Under Option 3, the transformers would be relocated to the Geswelli property, as 
described under Option 1, and a variance would be requested from PSE&G on their 
requirement for low-profile design of the busing within the substation and would use much 
higher structures (see Figure 10.7-4; Burns & McDonnell 2011).  Low profile design keeps the 
busing to the lowest possible height in contrast with high-profile design, which can turn buses 
vertically or even stack them to reduce the physical footprint of the substation.  Thus, with a 
higher profile design (an elevated ring bus), the intrusion of the substation into the wetlands can 
be slightly reduced; approximately 0.40 acres of wetland would be filled and 0.08 acres 
temporarily impacted during construction.  

In order to achieve this reduction in footprint, the resulting buswork would be 
approximately 80 feet above grade in some locations, creating a visual impact.  This increased 
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height and complexity of busing also leads to a significantly higher cost of construction and 
more complex maintenance procedures and costs throughout the life of the substation (Burns & 
McDonnell 2011).  Additionally, there are unknown costs associated with the potential changes 
associated with the existing transmission line.  The existing transmission line that passes over 
the site is approximately 42 feet above the proposed grade of the new substation; therefore, in 
order to utilize the high-profile design, a more complex structure will need to be provided to 
receive the 230kV lines from the utility.  Additionally, the existing transmission line design must 
be reviewed to determine how the changes in loading and angles of the lines to the adjacent 
towers will affect the rest of the transmission line (Burns & McDonnell 2011).  Depending upon 
the outcome of this review, mitigation may be needed.  

Due the separation of the transformers at the Geswelli property, the same need for 
underground circuits as discussed above under Option 1 would be necessary.  These 
underground high voltage circuits would pose the same safety and reliability risks as Option 1.  
For this reason, as well as the need for a variance from PSE&G for the high-profile design and 
only slight reduction in wetland impacts, this option was not selected as the preferred option. 
 

 
Figure 10.7-4: Option 3 – High Profile Design 

 

Option 4 – Installation of Substation on Geswelli Property 
Under Option 4, the entire substation would be sited on the Geswelli property, located 

immediately west and adjacent to the Roseland M&R Station.  The address for the property is 
563 Eagle Rock Avenue.  This option was eliminated as a viable option due to significant 
environmental impacts, unacceptable safety risks, and possibly requiring the relocation of an 
existing cell tower.  Selection of Option 4 would require installing an overhead high-voltage 
transmission circuit from the substation to the PSE&G ROW, either from the north and south 
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through forested wetlands and county parkland, or across the Roseland M&R from the east.  
The routes from the north and south would require establishing a new 90-foot-wide corridor 
south of the substation through Essex County parkland.  NJDEP freshwater wetland mapping 
and field reconnaissance indicates that most of the transmission line route is forested wetland 
within the Passaic River floodplain.  Installing the transmission line corridor would permanently 
convert approximately 1.61 acres of forested wetland to emergent wetland.  The new 
transmission line through county parkland would also require a Green Acres diversion process 
to be completed.  The route from the east across the existing Roseland M&R would pose 
unacceptable safety risks by installing 230-kV-high voltage lines where gas is vented and within 
restricted hazardous area zones prohibited by code and Transco specification.  Finally, 
relocation of the existing cell tower would require significant cost and may not be possible 
depending on transmission requirements and local zoning and political requirements.  For these 
reasons, Option 4 was not selected as the preferred alternative for the substation location, even 
though the route from the north and south may meet safety requirements and is technically 
feasible.   

Summary of Options 
Although the base case does result in slightly greater wetland impacts and forested 

vegetation clearing than three of the four design alternatives, it was selected as the preferred 
option because it was deemed to be the safest, most reliable, most technically feasible, and 
most efficient substation option.  Locating the ring bus and transformers at a single location east 
of the existing Roseland M&R Station on PSE&G property allows the high voltage facilities 
(230kV) to be constructed using traditional substation structures, which are safer and more 
reliable than underground high voltage cables, where a fault could result in interruption of the 
high-voltage power line, failure to deliver contracted gas volumes, or catastrophic failure within 
the Roseland M&R Station.  

10.7.2 Compressor Station 505 
Station 505 is located in Branchburg Township in Somerset County, New Jersey.  

Transco will conduct engine compressor upgrades, yard piping, and valve modifications within 
the existing facilities.  A site plan for the existing Compressor Station 505 depicting the location 
of the proposed facility modifications is provided in the Mapping Supplement in Volume 3.  
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Because the modifications to this station will occur within existing site boundaries, which 
have been previously evaluated by the FERC, Transco is not proposing any alternative 
locations for the proposed Compressor Station 505 modification. 

10.7.3 Compressor Station 515 
Station 515 is located in Buck Township in Luzerne County, Pennsylvania.  Transco will 

add a new 16,,000-hp gas turbine compressor at this facility.  A site plan for the existing 
Compressor Station 515 depicting the location of the proposed facility modifications is provided 
in the Mapping Supplement in Volume 3.  

Because the modifications to this station will occur within existing site boundaries, which 
have been previously evaluated by the FERC, Transco is not proposing any alternative 
locations for the proposed Compressor Station 515 modification. 
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 Appendix A 
 

Geotechnical Engineering Services and 
Horizontal Directional Drill Feasibility
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Route Variation and Refinement Comparison Tables
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