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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

1.1 ENVIRONMENTAL CONSTRUCTION PLAN OBJECTIVES 

The purpose of this Environmental Construction Plan (“ECP”) is to describe methods to be employed to 
avoid, minimize and/or mitigate the potential impacts to the surrounding environment before, during, and 
after construction of the Project by outlining mitigation, monitoring and maintenance procedures.  For 
example, this ECP will outline general Best Management Practices (“BMPs”) that Tennessee and its 
Construction Contractors (“Contractors”) will implement before, during, and after construction to 
minimize erosion of disturbed soils and transportation of sediment outside of the construction right-of-
way (“ROW”) and into environmentally sensitive areas (e.g., wetlands, streams).  The BMPs are designed 
to provide minimum standards for the protection of environmentally sensitive areas while accounting for 
the significantly varying field conditions that will be encountered during construction of the Project.   

This ECP will provide specifications for the installation, implementation, and maintenance of the BMPs 
while allowing for flexibility in the selection of specific BMPs based on site-specific conditions.  This 
document will be included as part of the construction contract and will provide Contractors and 
Environmental Inspectors (“EI”) a reference to specific environmental conditions and associated BMP 
plans and procedures.   

In general, the objectives of this ECP will be achieved by implementing the following practices during 
construction:  

• Minimize the footprint and duration of the disturbance; 
• Divert surface water runoff away from exposed soil and stabilize areas as soon as practicable to 

prevent erosion and sedimentation; 
• Install temporary and permanent erosion control measures; and 
• Implement an effective inspection and maintenance program.  
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This ECP incorporates as one document the following: 

• Aerial Alignment Sheets (Attachment L1); 
• Typical Construction Drawings (Attachment L2);  
• Spill Prevention and Response Plan (Attachment L3);  
• Waste Management Plan (Attachment L4); 
• Horizontal Directional Drilling Contingency Plan (Attachment L5);  
• Plan for Unanticipated Discoveries of Cultural and Paleontological Resources and Human 

Remains (Attachment L6); 
• Unanticipated Discovery of Contamination Plan (Attachment L7);  
• Blasting Management Plan (Attachment L8); 
• Invasive Species Management Plan for Massachusetts (Attachment L9); 
• Soil Protection and Subsoil Decompaction Mitigation Plan (Attachment L10); 
• Organic Farm Protection Plan (Attachment L11); 
• Winter Construction Plan (Attachment L12); 
• Karst Mitigation Plan (Attachment L13); 
• General Trail Crossing Plan (Attachment L14); 
• Tennessee’s Upland Erosion Control, Revegetation, and Maintenance Plan (“Plan”) 

(Attachment L15); and 
• Tennessee’s Wetland and Waterbody Crossing Construction and Mitigation Procedures 

(“Procedures”) (Attachment L16). 

1.2 GUIDELINES 

As a FERC regulated Project, the plan and procedures utilized for this Project and as described within this 
document were developed utilizing guidance from the following resources: 

• FERC Wetland and Waterbody Construction and Mitigation Procedures (May 2013 Version); 
• FERC Upland Erosion Control, Revegetation, and Maintenance Plan (May 2013 Version); and  
• Massachusetts Department of Environmental Protection (“MADEP”) - Erosion and Sediment 

Control Guidelines for Urban and Suburban Areas (May 2003) (“Manual”). 

This ECP utilizes information and guidance from the above noted resources regarding Project 
construction, restoration, and monitoring for the following: 

• Agricultural Mitigation; 
• Wetland/Waterbody Construction and Mitigation; 
• Erosion and Sedimentation Controls; 
• Stormwater Pollution Prevention; and 
• Revegetation and Post-Construction Monitoring. 

Applicable regulatory agency BMPs will be adhered to throughout construction of the Project in 
accordance with regulatory permits and approvals.  Any deviation from the approved construction 
drawings, or changes in the design of the specified BMPs will be approved by the on-site EI and/or must 
have approval from the applicable permitting agency, if necessary, to comply with permit conditions.  
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2.0 PROJECT DESCRIPTION 

2.1 GENERAL PROJECT DESCRIPTION 

The NED Project will provide new firm natural gas transportation capacity to meet the growing energy 
needs in the Northeast U.S., particularly in New England.  The Supply Path Component, as defined 
below, will transport up to 1.2 billion cubic feet per day (“Bcf/d”) of natural gas, and the Market Path 
Component, as defined below, will transport up to 1.3 Bcf/d of natural gas.1  For the purposes of the 
Environmental Report (“ER”), the Project volume will be referred to as up to 1.3 Bcf/d.  The proposed 
Project involves the following facilities: 

• Approximately 41 miles of pipeline looping on Tennessee’s 300 Line in Pennsylvania;  
• Approximately 133 miles of new pipeline, of which 102 miles are proposed to be generally 

co-located with the certificated Constitution Pipeline Project (“Constitution”) in Pennsylvania and 
New York (extending from Tennessee’s existing 300 Line near Auburn, Pennsylvania to Wright, 
New York);  

• Approximately 54 miles of pipeline generally co-located with Tennessee’s existing 200 Line and 
an existing utility corridor in New York;  

• Approximately 64 miles of pipeline generally co-located with an existing utility corridor in 
Massachusetts;  

• Approximately 70 miles of pipeline generally co-located with an existing utility corridor in New 
Hampshire (extending southeast to Dracut, Massachusetts); 

• Approximately 58 miles of various laterals and a pipeline loop in Massachusetts, New 
Hampshire, and Connecticut to serve local markets;  

• Construction of nine new compressor stations and 15 new meter stations, and modifications to an 
existing compressor station and 14 existing meter stations throughout the Project area; and 

• Construction of appurtenant facilities, including mainline valves (“MLVs”), cathodic protection, 
and pig facilities through the Project area.  

To the extent that it is practicable, feasible, and in compliance with existing law, Tennessee proposes to 
locate proposed pipeline facilities (either pipeline looping segments or co-located pipeline facilities) 
generally within or adjacent to its existing right-of-way (“ROW”) associated with its existing 300 Line in 
Pennsylvania and Connecticut; its existing 200 Line in New York and Massachusetts; and existing utility 
(pipeline and powerline) corridors in Pennsylvania, New York, Massachusetts, and New Hampshire.   

Pipeline loops are those pipeline segments which are laid parallel to, and connected to, another pipeline 
and used to increase capacity along existing pipeline facilities.  These lines are connected to move larger 
volumes of gas through a single pipeline segment.  Tennessee is proposing to minimize impacts by 
looping its own existing facilities in Pennsylvania and Connecticut. 

                                                      

1 The reason for the difference in the capacity volumes of the two Project components is that Tennessee is assuming 
a certain amount of volumes to flow on the Market Path component facilities from sources other than the Supply 
Path component. 
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Co-located pipelines are those that are laid parallel to another existing pipeline or linear utility.  The 
current route of Tennessee’s proposed NED Project, in large part, is located parallel and adjacent to, and, 
in many cases, overlaps existing utility easements (either pipeline or powerlines).  This 
paralleling/overlapping of easements is commonly referred to as co-location.  Refinement to the routing 
of the NED Project, including locations of permanent easement and temporary construction workspaces, 
has occurred as the NED Project was developed during the pre-filing process and will continue as 
necessary through the certificate process, incorporating information gained from field surveys and land-
owner and stakeholder input, including input from power companies that have existing easements in areas 
where Tennessee is proposing to co-locate the Project pipelines.   

For areas of the NED Project pipeline alignment that are proposed to be co-located with existing 
powerline easements, Tennessee is proposing that the centerline of the pipeline will be installed generally 
five feet outside the existing powerline easement boundary.  This proposed alignment is reflected in the 
proposed impacts of the Project discussed in the ER and in the attached powerline co-location 
configurations, ROW-Config_05 and 06, included in Volume II, Appendix G of the ER.   

For all areas of co-location with powerline easements, Tennessee is proposing that the permanent 
easement be centered generally on the proposed pipeline and that 20 feet of the proposed 50-foot 
permanent easement overlap the existing powerline easement.  Further, Tennessee is proposing that the 
temporary construction workspace for the Project for these areas of co-location will overlap the existing 
powerline easement between 30 to 60 feet.  The amount of overlap of temporary construction easements 
and the existing powerline easements will depend ultimately on the location of the closest powerline 
towers and facilities, which will dictate the amount of available space on the powerline easement.   

This proposed overlap of permanent easement and temporary construction workspace with existing 
powerline easements will reduce environmental and land-owner impacts by a commensurate width 
outside the powerline easement.  Tennessee notes that the proposed routing of the centerline of the 
pipeline generally five feet outside the existing powerline easement boundaries is based on information 
obtained from consultation with power companies or from available public information.  Tennessee is 
engaged in discussions with the power companies regarding co-location and the proposed overlapping of 
NED Project permanent easements and temporary construction workspaces with that of existing 
powerline easements and these discussions are ongoing.  Tennessee is currently conducting surveys of the 
powerline easements and may adjust the proposed centerline location of the pipeline and overlapping 
areas for the Project to reflect the results of these surveys, including appropriate mitigation for safety and 
operational considerations, as well as land-owner and agency concerns, avoidance of sensitive 
environmental resources, and construction considerations.  The centerline of the pipeline may be moved 
to within an existing powerline easement, less than five feet from the existing power line boundary, or 
further than five feet from the existing powerline boundary. 

Tennessee is requesting issuance of a certificate order for the Project during the fourth quarter of 2016 
and proposes to commence construction activities in January 2017, in anticipation of placing the Project 
facilities in-service by November 2018 (with the exception of the proposed pipeline looping segment in 
Connecticut, which will be placed in-service by November 2019), consistent with the terms and 
conditions of the precedent agreements executed with Project Shippers.   
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Tennessee’s existing pipeline infrastructure consists of approximately 11,900 miles of pipeline designated 
as the 100, 200, 300, 400, 500, 700 and 800 Lines (or systems), based on the region they serve.2  The 
proposed NED Project focuses on the existing 200 and 300 Lines.  The 200 Line consists of multiple 
pipelines varying from 24 inches to 36 inches in diameter beginning on the suction side of Compressor 
Station 200 in Greenup County, Kentucky, and extending east through Ohio, Pennsylvania, New York, 
and Massachusetts.  The 300 Line system consists generally of two pipelines (24 inches and 30 inches in 
diameter) beginning on the discharge side of Compressor Station 219 in Mercer County, Pennsylvania, 
traveling east through Pennsylvania, New Jersey, New York, Connecticut, and terminating as a 16-inch-
diameter pipeline at Compressor Station 261 in Hampden County, Massachusetts. 

2.1.1 Pipeline Facilities 

The proposed Project mainline pipeline facilities in Massachusetts consist of approximately 64 miles of 
30-inch-diameter pipeline, beginning at the New York/Massachusetts border in Berkshire County and 
extending to the Massachusetts/New Hampshire border in Franklin County in western Massachusetts.  
This mileage also includes the portion of mainline from the New Hampshire/Massachusetts border to 
Dracut in Middlesex County in eastern Massachusetts (as part of the Wright to Dracut Pipeline Segment).  
Portions of the Wright to Dracut Pipeline Segment will be located in New York, Massachusetts, and New 
Hampshire.  Approximately 63 miles of this new proposed mainline pipeline (beginning at the New 
York/Massachusetts border) will be generally co-located with an existing utility corridor to the extent 
practicable, feasible, and in compliance with existing law.  The remainder of the proposed mainline 
pipeline facilities in Massachusetts (approximately 1 mile) will be new pipeline ROW.  The entirety of 
the proposed mainline pipeline facilities in Massachusetts (64 miles of 30-inch-diameter pipeline) will be 
designed for a maximum allowable operating pressure (“MAOP”) and a maximum operating pressure 
(“MOP”) of 1,460 pounds per square inch, gauge (“psig”).   

Additionally, Tennessee is proposing five separate new laterals in Massachusetts as part of the Project:  

• The 30-inch diameter Maritimes Delivery Line will be 0.75 miles in length with a MAOP and a 
MOP of 1,460 psig and will extend from the Market Path Tail Station to an interconnect with the 
Maritimes and Northeast Pipeline System.  Because the location of the Market Path Tail Station 
changed, the Maritimes Delivery Line has also been re-routed.  The current route is 0.45 miles 
less than the route presented in Tennessee’s July 24, 2015 draft ER filing. 

• The 24-inch diameter Lynnfield Lateral will be 14.28 miles in length with a MAOP and a MOP 
of 1,460 psig.  Approximately 8.95 miles of the 14.28 miles will be co-located with an existing 
utility corridor.  Because the location of the Market Path Tail Station changed, the Lynnfield 
Lateral has also been re-routed.  The current route is 1.37 miles less than the route presented in 
Tennessee’s July 24, 2015 draft ER filing.  

• The 24-inch diameter Peabody Lateral will be 5.32 miles in length with a MAOP of 1,460 psig 
and a MOP of 730 psig and will extend from the new Lynnfield Lateral proposed as part of the 
Project.  Construction of this lateral will include a 0.4-mile take-up and relay of Tennessee’s 
existing 8-inch-diameter Beverly-Salem Colonial Delivery Lateral pipeline.  

• The 20-inch diameter Haverhill Lateral (Massachusetts Portion) will be approximately 9.27 miles 
in length that will extend from Massachusetts through New Hampshire with a MAOP of 800 psig 

                                                      

2 The NED Project mainline pipeline and certain laterals will be designated as the “900 Line” or “900 system” once 
constructed and placed in-service. 
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and a MOP of 750 psig.  Construction of this lateral will include a partial take-up and relay of 
Tennessee’s existing 10-inch diameter Haverhill Lateral pipeline.  The entire 7.23 miles in 
Massachusetts, will be a take-up and relay of the existing Haverhill Lateral within Tennessee’s 
existing ROW.   

• The 12-inch-diameter Fitchburg Lateral Extension (Massachusetts Portion) will be 13.97 miles in 
length with a MAOP and a MOP of 1,460 psig.  This lateral will be an extension of Tennessee’s 
existing Fitchburg Lateral which will connect to the Wright to Dracut Pipeline Segment in New 
Hampshire.  Approximately 8.89 miles (of which 3.71 miles will be co-located with an existing 
utility corridor) of the 13.97 miles will be located in Massachusetts. 

A summary of the individual pipeline facilities and milepost (“MP”) designations within each 
municipality and county in Massachusetts is provided in Table 2.1-1. 
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Table 2.1-1 
Proposed Pipeline Facilities for the Project in Massachusetts 

Facility Name Diameter  
(inches) County Municipality Segment1 

Milepost Length  
(miles) Begin End 

Wright to Dracut Pipeline Segment 30 Berkshire Hancock G 0.00 2.53 2.53 
Wright to Dracut Pipeline Segment 30 Berkshire Lanesborough G 2.53 7.51 4.98 
Wright to Dracut Pipeline Segment 30 Berkshire Cheshire G 7.51 9.44 1.93 
Wright to Dracut Pipeline Segment 30 Berkshire Dalton G 9.44 12.85 3.41 
Wright to Dracut Pipeline Segment 30 Berkshire Hinsdale G 12.85 15.80 2.95 
Wright to Dracut Pipeline Segment 30 Berkshire Peru G 15.80 16.64 0.84 
Wright to Dracut Pipeline Segment 30 Berkshire Windsor G 16.64 21.39 4.75 
Wright to Dracut Pipeline Segment 30 Hampshire Plainfield G 21.39 26.94 5.55 
Wright to Dracut Pipeline Segment 30 Franklin Ashfield G 26.94 32.67 5.73 
Wright to Dracut Pipeline Segment 30 Franklin Ashfield H 0.00 1.41 1.41 
Wright to Dracut Pipeline Segment 30 Franklin Conway H 1.41 4.82 3.41 
Wright to Dracut Pipeline Segment 30 Franklin Shelburne H 4.82 6.08 1.26 
Wright to Dracut Pipeline Segment 30 Franklin Deerfield H 6.08 11.44 5.36 
Wright to Dracut Pipeline Segment 30 Franklin Montague H 11.44 16.10 4.66 
Wright to Dracut Pipeline Segment 30 Franklin Erving H 16.10 18.30 2.20 
Wright to Dracut Pipeline Segment 30 Franklin Northfield H 18.30 19.53 1.23 
Wright to Dracut Pipeline Segment 30 Franklin Erving H 19.53 20.13 0.60 
Wright to Dracut Pipeline Segment 30 Franklin Northfield H 20.13 27.48 7.35 
Wright to Dracut Pipeline Segment 30 Franklin Warwick H 27.48 28.61 1.13 
Wright to Dracut Pipeline Segment 30 Middlesex Dracut K 0.00 2.44 2.44 

Maritimes Delivery Line 30 Middlesex Dracut L 0.00 0.75 0.75 
Lynnfield Lateral 24 Middlesex Dracut N 0.00 1.33 1.33 
Lynnfield Lateral 24 Essex Andover N 1.33 2.34 1.01 
Lynnfield Lateral 24 Middlesex Tewksbury N 2.34 2.54 0.20 
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Table 2.1-1 
Proposed Pipeline Facilities for the Project in Massachusetts 

Facility Name Diameter  
(inches) County Municipality Segment1 

Milepost Length  
(miles) Begin End 

Lynnfield Lateral 24 Essex Andover N 2.54 3.26 0.72 
Lynnfield Lateral 24 Middlesex Tewksbury N 3.26 3.70 0.44 
Lynnfield Lateral 24 Essex Andover N 3.70 4.01 0.31 
Lynnfield Lateral 24 Middlesex Tewksbury N 4.01 4.20 0.19 
Lynnfield Lateral 24 Essex Andover N 4.20 4.30 0.10 
Lynnfield Lateral 24 Middlesex Tewksbury N 4.30 4.97 0.67 
Lynnfield Lateral 24 Essex Andover N 4.97 5.92 0.95 
Lynnfield Lateral 24 Middlesex Tewksbury N 5.92 6.63 0.71 
Lynnfield Lateral 24 Essex Andover N 6.63 7.92 1.29 
Lynnfield Lateral 24 Middlesex Wilmington N 7.92 10.16 2.24 
Lynnfield Lateral 24 Middlesex North Reading N 10.16 13.45 3.29 
Lynnfield Lateral 24 Middlesex Reading N 13.45 13.83 0.38 
Lynnfield Lateral 24 Essex Lynnfield N 13.83 14.28 0.45 
Peabody Lateral 24 Essex Lynnfield O 0.00 2.46 2.46 
Peabody Lateral 24 Essex Middleton O 2.46 2.80 0.34 
Peabody Lateral 24 Essex Peabody O 2.80 4.60 1.80 
Peabody Lateral 24 Essex Danvers O 4.60 5.32 0.72 
Haverhill Lateral 20 Middlesex Dracut P 0.00 2.77 2.77 
Haverhill Lateral 20 Essex Methuen P 2.77 6.95 4.18 
Haverhill Lateral 20 Essex Methuen P 8.99 9.27 0.28 

Fitchburg Lateral Extension 12 Middlesex Townsend Q 5.08 10.37 5.29 
Fitchburg Lateral Extension 12 Worcester Lunenburg Q 10.37 13.97 3.60 

Total 100.19 
1  Each segment is associated with its own set of MPs beginning at MP 0.00. 
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2.1.2 Aboveground Facilities 

2.1.2.1 Compressor Stations 

Facilities in Massachusetts will include three new compressor stations.   

The Market Path Mid Station 2 will be located in Berkshire County and will include two Titan 130 
Turbines, ISO-rated. for a total of 41,000 hp.   

The Market Path Mid Station 2 facilities will include: 

• Two Solar Titan 130 Turbine/compressor units, including all necessary auxiliary systems 
including oil coolers, oil pumps, oil mist eliminators, air inlet ducting, air inlet silencing, air inlet 
filtering equipment, exhaust ducting, exhaust silencing, exhaust stack, unit control automation 
system, electric starting system, battery back-up system, automation communication systems and 
safety shutdown systems; 

• Compressor/Valve Building, including concrete foundations, building steel support frames and 
beams, overhead crane lifting systems, ventilation systems, ventilation silencers, safety systems, 
alarm systems, acoustic insulation, space heaters, rollup doors, lighting systems, grounding 
systems, electric power distribution systems, auxiliary piping systems; 

• High pressure gas unit piping systems, including pipe, weld fittings, isolation valves with remote 
control operators, axial flow check valves, blow-down valves, loading valves and anti-surge 
system control valves for the two turbine/compressor units; 

• High pressure gas station yard piping systems, including pipe, weld fittings, station side valves 
with remote control operators, station gas pressure and temperature transmitters, over pressure 
protection system, station discharge check valve, station discharge check flow measurement  
ultra-sonic meter, station reverse flow valves with remote control operators, isolation valves with 
remote control operators, axial flow check valves, blow-down valves, loading valves, by-pass 
valves, emergency shutdown valves with remote control operators and station re-cycle system 
control valves; 

• Auxiliary piping systems for drains, vents, compressed air, water, oil, cooling water/glycol mix, 
domestic gas, ESD control and supply piping; 

• Filter/Separator units complete with gas filter elements, mist extractor, liquid level controls, 
liquid automatic drain valves, differential pressure transmitters, liquid level monitoring and alarm 
systems, purging and loading valves, isolation valves, filter access doors; 

• High pressure gas discharge cooler, including electric driven fans and necessary piping systems; 
• Compressor case vent and emergency shutdown silencers (one silencer for suction piping and 

case vent service, two silencers for discharge piping); 
• Back-up generator, including generator, gas engine driver, automatic transfer switch, automatic 

load following load bank, coolers, start batteries, inlet silencers, exhaust silencers, unit 
automation and controls; 

• Air compressor system, including air storage tanks, dryer system, redundant compressors, piping, 
valves, and system automation and safety shutdowns; 

• Hydronic water heating system, including pumps, expansion tank, air separation system, heater, 
heater exhaust stack, heater fuel controls, heater level and temperature controls, system controls 
and automation; 

• Auxiliary building, including overhead crane system, ventilation system, space heaters, building 
foundation, building lighting, power distribution system and safety systems; 
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• Domestic gas measurement and treating system; 
• Turbine fuel gas measurement and treating system; 
• MCC and Control building including UPS systems, motor control equipment, automation 

systems, communication systems, security systems, battery back-up systems, battery chargers, 
restroom, VFD equipment, power distribution systems, grounding systems, HVAC equipment, 
lighting, station automation equipment, emergency shutdown systems, SCADA systems; 

• Remote MCC Building for Gas coolers including power distribution equipment, reduced voltage 
soft start starters for cooling fan motors, automation equipment, HVAC equipment, lighting; 

• Electric power utility interface and main power transformer; 
• Incoming utility power line; 
• Incoming communications lines;  
• Radio communications tower; 
• Overhead cable tray and pipe support structure between Auxiliary Building, the MCC/Control 

Building and the Compressor/Valve Building and also extending to the gas cooler and other 
equipment in the station yard; 

• Pipeline condensate storage tank including relief systems and overfill protection systems;  
• Pipeline mainline valve and operator and blow-off/bypass valve assembly; 
• Pipeline bi-directional pig traps, including isolation valves, liquid valves, bypass valves and by-

pass line; 
• Station water well and pumping system; 
• Station septic system and drain field for restroom facilities; 
• Station security fence, station property fence; 
• Station roads, parking areas and outdoor storage area; and 
• Storm water retention pond. 

The Market Path Mid Station 3 will be located in Franklin County and will also include two Titan 130 
Turbines, ISO-rated for a total of 41,000 hp.   

The Market Path Mid Station 3 facilities will include: 

• Two Solar Titan 130 Turbine/compressor units. including all necessary auxiliary systems 
including: oil coolers, oil pumps, oil mist eliminators, air inlet ducting, air inlet silencing, air inlet 
filtering equipment, exhaust ducting, exhaust silencing, exhaust stack, unit control automation 
system, electric starting system, battery back-up system, automation communication systems and 
safety shutdown systems; 

• Compressor/Valve Building, including concrete foundations, building steel support frames and 
beams, overhead crane lifting systems, ventilation systems, ventilation silencers, safety systems, 
alarm systems, acoustic insulation, space heaters, rollup doors, lighting systems, grounding 
systems, electric power distribution systems, auxiliary piping systems; 

• High pressure gas unit piping systems, including pipe, weld fittings, isolation valves with remote 
control operators, axial flow check valves, blow-down valves, loading valves and anti-surge 
system control valves for the two turbine/compressor units; 

• High pressure gas station yard piping systems, including pipe, weld fittings, station side valves 
with remote control operators, station gas pressure and temperature transmitters, over pressure 
protection system, station discharge check valve, station discharge check flow measurement  
ultra-sonic meter, station reverse flow valves with remote control operators, isolation valves with 
remote control operators, axial flow check valves, blow-down valves, loading valves, by-pass 
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valves, emergency shutdown valves with remote control operators and station re-cycle system 
control valves. 

• Auxiliary piping systems for drains, vents, compressed air, water, oil, cooling water/glycol mix, 
domestic gas, ESD control and supply piping; 

• Filter/Separator units including gas filter elements, mist extractor, liquid level controls, liquid 
automatic drain valves, differential pressure transmitters, liquid level monitoring and alarm 
systems, purging and loading valves, isolation valves, filter access doors; 

• High pressure gas discharge cooler, including electric driven fans and necessary piping systems; 
• Compressor case vent and emergency shutdown silencers (one silencer for suction piping and 

case vent service, two silencers for discharge piping); 
• Back-up generator, including generator, gas engine driver, automatic transfer switch, automatic 

load following load bank, coolers, start batteries, inlet silencers, exhaust silencers, unit 
automation and controls; 

• Air compressor system, including air storage tanks, dryer system, redundant compressors, piping, 
valves, and system automation and safety shutdowns; 

• Hydronic water heating system, including pumps, expansion tank, air separation system, heater, 
heater exhaust stack, heater fuel controls, heater level and temperature controls, system controls 
and automation; 

• Auxiliary building, including overhead crane system, ventilation system, space heaters, building 
foundation, building lighting, power distribution system and safety systems; 

• Domestic gas measurement and treating system; 
• Turbine fuel gas measurement and treating system; 
• MCC and Control building including UPS systems, motor control equipment, automation 

systems, communication systems, security systems, battery back-up systems, battery chargers, 
restroom, VFD equipment, power distribution systems, grounding systems, HVAC equipment, 
lighting, station automation equipment, emergency shutdown systems, SCADA systems; 

• Remote MCC Building for gas coolers, including power distribution equipment, reduced voltage 
soft start starters for cooling fan motors, automation equipment, HVAC equipment, lighting; 

• Electric power utility interface and main power transformer; 
• Incoming utility power line; 
• Incoming communications lines;  
• Radio communications tower; 
• Overhead cable tray and pipe support structure between Auxiliary Building, the MCC/Control 

Building and the Compressor/Valve Building and also extending to the gas cooler and other 
equipment in the station yard; 

• Pipeline condensate storage tank, including relief systems and overfill protection systems;  
• Pipeline mainline valve and operator and blow-off/bypass valve assembly; 
• Pipeline bi-directional pig traps, including isolation valves, liquid valves, bypass valves and by-

pass line; 
• Station water well and pumping system; 
• Station septic system and drain field for restroom facilities; 
• Station security fence, station property fence; 
• Station roads, parking areas and outdoor storage area; and 
• Storm water retention pond. 

The Market Path Tail Station will be located in Middlesex County and will include one 8,000 and one 
15,000 hp electric units for a total of 23,000 hp.   
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The Market Path Tail Station facilities will include: 

• One 8,000 hp Electric Motor Drive Compressor Unit, including oil coolers, oil pumps, oil tank, 
oil mist eliminators, air inlet ducting for motor cooling, air inlet silencing, air inlet filtering 
equipment, air motor-blower, exhaust ducting for motor cooling, exhaust silencing, exhaust/inlet 
3 way diverter valve, unit control automation system, electric variable speed drive, transformer, 
power breaker and switch, high voltage power cable with shielding, grounding equipment, speed 
increasing gearbox, high and low speed drive couplings, battery back-up system, automation 
communication systems and safety shutdown systems; 

• One 15,000 hp Electric Motor Drive Compressor Unit. including oil coolers, oil pumps, oil tank, 
oil mist eliminators, air inlet ducting for motor cooling, air inlet silencing, air inlet filtering 
equipment, air motor-blower, exhaust ducting for motor cooling, exhaust silencing, exhaust/inlet 
3 way diverter valve, unit control automation system, electric variable speed drive, transformer, 
power breaker and switch, high voltage power cable with shielding, grounding equipment, speed 
increasing gearbox, high and low speed drive couplings, battery back-up system, automation 
communication systems and safety shutdown systems; 

• Compressor/Valve Building, including concrete foundations, building steel support frames and 
beams, overhead crane lifting systems, ventilation systems, ventilation silencers, safety systems, 
alarm systems, acoustic insulation, space heaters, rollup doors, lighting systems, grounding 
systems, electric power distribution systems, auxiliary piping systems; 

• High pressure gas unit piping systems, including pipe, weld fittings, isolation valves with remote 
control operators, axial flow check valves, blow-down valves, loading valves and anti-surge 
system control valves for the three turbine/compressor units; 

• High pressure gas station yard piping systems, including pipe, weld fittings, station side valves 
with remote control operators, station gas pressure and temperature transmitters, over pressure 
protection system, station discharge check valve, station discharge check flow measurement  
ultra-sonic meter, station reverse flow valves with remote control operators, isolation valves with 
remote control operators, axial flow check valves, blow-down valves, loading valves, by-pass 
valves, emergency shutdown valves with remote control operators and station re-cycle system 
control valves; 

• Auxiliary piping systems for drains, vents, compressed air, water, oil, cooling water/glycol mix, 
domestic gas, ESD control and supply piping; 

• Filter/Separator units, including gas filter elements, mist extractor, liquid level controls, liquid 
automatic drain valves, differential pressure transmitters, liquid level monitoring and alarm 
systems, purging and loading valves, isolation valves, filter access doors; 

• High pressure gas discharge cooler, including electric driven fans and necessary piping systems; 
• Compressor case vent and emergency shutdown silencers (one silencer for suction piping and 

case vent service, two silencers for discharge piping); 
• Back-up generator, including generator, gas engine driver, automatic transfer switch, automatic 

load following load bank, coolers, start batteries, inlet silencers, exhaust silencers, unit 
automation and controls; 

• Air compressor system, including air storage tanks, dryer system, redundant compressors, piping, 
valves, and system automation and safety shutdowns; 

• Hydronic water heating system, including pumps, expansion tank, air separation system, heater, 
heater exhaust stack, heater fuel controls, heater level and temperature controls, system controls 
and automation; 

• Auxiliary building, including overhead crane system, ventilation system, space heaters, building 
foundation, building lighting, power distribution system and safety systems; 
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• Domestic gas measurement and treating system; 
• MCC & Control building, including: UPS systems, motor control equipment, automation 

systems, communication systems, security systems, battery back-up systems, battery chargers, 
restroom, VFD equipment, power distribution systems, grounding systems, HVAC equipment, 
lighting, station automation equipment, emergency shutdown systems, SCADA systems; 

• Variable Frequency drive equipment building, including VFD equipment, transformers, 
transformer cooling equipment, VFD controls, VFD cooling system, communication equipment, 
automation and control equipment, lighting, HVAC equipment, safety systems; 

• Remote MCC Building for Gas coolers, including power distribution equipment, reduced voltage 
soft start starters for cooling fan motors, automation equipment, HVAC equipment, lighting; 

• Electric power substation and main power transformer; 
• Incoming utility power line; 
• Incoming communications lines; 
• Radio communications tower; 
• Overhead cable tray and pipe support structure between Auxiliary Building, the MCC/Control 

Building, VFD Drive Building, Substation and the Compressor/Valve Building and also 
extending to the gas cooler and other equipment in the station yard; 

• Pipeline condensate storage tank, including relief systems and overfill protection systems; 
• Pipeline mainline valve and operator and blow-off/bypass valve assembly; 
• Pipeline bi-directional pig traps. including isolation valves, liquid valves, bypass valves and by-

pass line; 
• Station water well and pumping system; 
• Station septic system and drain field for restroom facilities; 
• Station security fence, station property fence; 
• Station roads, parking areas and outdoor storage area; and 
• Storm water retention pond. 

A summary of the proposed compressor station facilities is provided in Table 2.1-2. 
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Table 2.1-2 
Proposed Compressor Stations for the Project in Massachusetts 

Facility 
Name 

Associated 
Pipeline1 County Municipality Segment2 Milepost3 New / 

Modified 
New 

Horsepower 

Area Required 
for 

Construction 
(acres)4 

Area 
Required for 

Operation 
(acres)5 

Market Path 
Mid Station 2 

Wright to 
Dracut 

Pipeline 
Segment 

Berkshire Windsor G 17.09 New 41,000 13.63 8.21 

Market Path 
Mid Station 3 

Wright to 
Dracut 

Pipeline 
Segment 

Franklin Northfield H 23.98 New 41,000 31.09 18.07 

Market Path 
Tail Station 

Wright to 
Dracut 

Pipeline 
Segment 

Middlesex Dracut K 1.05 New 23,000 19.29 17.88 

Total 105,000 64.01 44.16 
1 This column indicates the associated pipeline on which each compressor station will be located. 
2 Each segment is associated with its own set of MPs beginning at MP 0.00. 
3 For new compressor stations, the MPs provided reflect the approximate location of properties optioned by Tennessee. 
4 Modified compressor stations will require the area of the existing facility and temporary workspace during construction.  New compressor stations will require new permanent 

workspace for operation and temporary workspace during construction.   
5 Area Required for Operation = new permanent workspace required for operation.  New parcels purchased for new compressor station sites will vary based on available land.  

Acreage for permanent driveways required for access to new compressor stations is included.   
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2.1.2.2 Meter Stations 

The new and modified meter stations in Massachusetts will include: 

• North Adams Check – Berkshire County, Massachusetts:  Tennessee proposes to construct and 
operate a new check meter station at the interconnection of the Wright to Dracut Pipeline 
Segment with the existing Tennessee North Adams Lateral.  Meter station components include 
metering, regulation/flow control, EGM, and communications.  Space will be set aside on-site for 
heating, if required in the future.  Where practical, it is anticipated that the major station 
components and piping assemblies will be fabricated, assembled and housed in pre-fabricated 
buildings to be shipped to the site for final installation. 

• West Greenfield – Franklin County, Massachusetts:  Tennessee proposes to construct and operate  
a new delivery meter station to Berkshire Gas off of the Wright to Dracut Pipeline 
Segment.  Meter station components include metering, in-line strainer, EGM, and 
communications.  Heating, regulation and odorization facilities will be installed by Berkshire 
Gas, as required.  Where practical, it is anticipated that the major station components and piping 
assemblies will be fabricated, assembled and housed in pre-fabricated buildings to be shipped to 
the site for final installation. 

• Maritimes – Middlesex County, Massachusetts:  Tennessee proposes to construct and operate a 
new meter station at the interconnection of the Wright to Dracut Pipeline Segment with the 
Spectra Maritimes pipeline.  Meter station components include metering, regulation/flow control, 
filter-separator, EGM, gas quality, and communications.  Where practical, it is anticipated that the 
major station components and piping assemblies will be fabricated, assembled and housed in pre-
fabricated buildings to be shipped to the site for final installation. 

• 200-1 Check – Essex County, Massachusetts:  Tennessee proposes to construct and operate a new 
check meter station between the end of the NED Lynnfield Lateral and the beginning of the NED 
Peabody Lateral.  Meter station components include metering, regulation/flow control, heating, 
EGM, and communications.  Where practical, it is anticipated that the major station components 
and piping assemblies will be fabricated, assembled and housed in pre-fabricated buildings to be 
shipped to the site for final installation. 

• Haverhill Check – Middlesex County, Massachusetts:  Tennessee proposes to construct and 
operate a new check meter station at the interconnection of the Wright to Dracut Pipeline 
Segment with the existing Tennessee Haverhill Lateral.  Meter station components include 
metering, regulation/flow control, heating, EGM, and communications.  Where practical, it is 
anticipated that the major station components and piping assemblies will be fabricated, assembled 
and housed in pre-fabricated buildings to be shipped to the site for final installation. 

• Fitchburg Lateral Check – Worcester County, Massachusetts:  Tennessee proposes to construct 
and operate a new check meter station at the interconnection of the NED Fitchburg Lateral with 
the existing Tennessee Fitchburg Lateral.  Meter station components include metering, 
regulation/flow control, heating, EGM, and communications.  Where practical, it is anticipated 
that the major station components and piping assemblies will be fabricated, assembled and 
housed in pre-fabricated buildings to be shipped to the site for final installation. 

• Longmeadow – Hampden County, Massachusetts:  Tennessee proposes to construct and operate a 
new delivery meter station to Columbia Gas off of the existing Tennessee 200 pipeline.  Meter 
station components include metering, filter-separator, EGM, and communications.  Heating, 
regulation and odorization facilities will be installed by Columbia Gas, as required.  Where 
practical, it is anticipated that the major station components and piping assemblies will be 



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-16 

 

November 2015 

fabricated, assembled and housed in pre-fabricated buildings to be shipped to the site for final 
installation. 

• Everett – Middlesex County, Massachusetts:  Tennessee proposes to construct and operate a new 
delivery meter station to National Grid off of the existing Tennessee Saugus-Everett 
Lateral.  Meter station components include metering, in-line strainer, heating, regulation, 
odorization, EGM, and communications.  Where practical, it is anticipated that the major station 
components and piping assemblies will be fabricated, assembled and housed in pre-fabricated 
buildings to be shipped to the site for final installation. 

• North Adams Custody – Berkshire County, Massachusetts:  Tennessee proposes to hydrotest its 
existing facility.  The North Adams Lateral feeding this meter station is scheduled to be uprated 
to approximately 1,320 psig.   To document compliance, the existing station piping will be 
hydrotested to allow for the lateral pressure uprate.  

• Lawrence – Essex County, Massachusetts:  Tennessee proposes to upgrade an existing meter 
station.  Modifications include the installation of a new station tap assembly, replacement of the 
station inlet piping, addition of an in-line strainer upstream of the meter runs, replacement of the 
existing meter run headers, replacement of an existing 6-inch ultrasonic meter with a new 8-inch 
ultrasonic meter and the addition of a 4-inch rotary meter.  

• Southbridge – Worcester County, Massachusetts:  Tennessee proposes to upgrade an existing 
meter station.  Modifications include the installation of a new station tap assembly, replacement 
of the station inlet piping and the modification to the existing meter run inlet header. 

• Spencer – Worcester County, Massachusetts:  Tennessee proposes to upgrade an existing meter 
station.  Modifications include the installation of a new station tap assembly, replacement of the 
station inlet piping and the modification to the existing meter run inlet header. 

• Lunenburg – Worcester County, Massachusetts:  Tennessee proposes to upgrade an existing 
meter station.  Modifications include the installation of a new station tap assembly, replacement 
of the station inlet piping, replacement of an existing 2-inch turbine meter with a new 4-inch 
rotary meter and the addition of gas chromatograph/building.  

• Lexington – Middlesex County, Massachusetts:  Tennessee proposes to upgrade an existing meter 
station.  Modifications include the installation of a new station tap assembly, replacement of the 
station inlet piping, addition of an in-line strainer upstream of the meter runs, replacement of the 
existing meter run headers, replacement of the two existing 4-inch orifice meters with one new 3-
inch rotary meter and one new 4-inch ultrasonic meter and the replacement of the existing station 
outlet piping.  

• Burlington – Middlesex County, Massachusetts:  Tennessee proposes to upgrade an existing 
meter station.  Modifications include the installation of a new station tap assembly and the 
replacement of a portion of the existing station outlet piping. 

• Arlington – Middlesex County, Massachusetts:  Tennessee proposes to upgrade an existing meter 
station.  Modifications include the replacement of a portion of the outlet piping downstream of 
the meter run outlet header.  

• Reading – Middlesex County, Massachusetts:  Tennessee proposes to upgrade an existing meter 
station.  Modifications include the addition of an in-line strainer upstream of the meter runs and 
the replacement of the two existing orifice meters with one new 4-inch rotary meter and one new 
6-inch ultrasonic meter.  

• Essex – Essex County, Massachusetts:  Tennessee proposes to upgrade an existing meter 
station.  Modifications include the installation of a new station tap assembly, replacement of the 
station inlet piping, replacement of the existing meter run headers and the addition of a new 3-
inch rotary meter. 
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• Pittsfield – Berkshire County, Massachusetts:  Tennessee proposes to upgrade an existing meter 
station.  Modifications include the replacement of an existing 6-inch orifice meter with a new 4-
inch orifice meter.  

• North Adams Regulator – Berkshire County, Massachusetts:  Tennessee proposes to construct 
and operate a regulation station at the interconnection location of the Wright to Dracut Pipeline 
Segment and the North Adams Lateral.  The MAOP of the North Adams Lateral is less than that 
of the Wright to Dracut Pipeline Segment, which then requires regulation measures to flow gas to 
the lateral. 

• Wilmington Regulator – Middlesex County, Massachusetts:  Tennessee proposes to construct and 
operate a regulator/isolation valve assembly in the piping of the Beverly-Salem Lateral.  This 
piping assembly will be located in the 12-inch lateral piping at the existing Wilmington meter 
station yard.  The addition of the regulator at this location will provide increased flexibility to 
address operational issues on the lateral east of the Wilmington station.  

A summary of the proposed meter station facilities is provided in Table 2.1-3. 
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Table 2.1-3 
Proposed Meter Stations for the Project in Massachusetts 

Facility Name Associated Pipeline1 County Municipality Segment2 Milepost3 New/ 
Modified 

New Capacity 
(dekatherms 

per day) 

Area Required 
for Construction 

(acres)4 

Area 
Required for 

Operation 
(acres)5 

North Adams Check Wright to Dracut Pipeline Segment Berkshire Lanesborough G 7.32 New 60,000 3.07 0.66 
West Greenfield Wright to Dracut Pipeline Segment Franklin Deerfield H 9.29 New 30,000 1.71 1.71 

Maritimes Maritimes Delivery Line Middlesex Dracut L 0.75 New 477,000 2.07 1.34 
200-1 Check Lynnfield Lateral Essex Lynnfield N 14.28 New 300,000 2.56 0.00 

Haverhill Check Haverhill Lateral Middlesex Dracut P 1.53 New 500,000 3.10 3.10 
Fitchburg Lateral Extension Check Fitchburg Lateral Extension Worcester Lunenburg Q 13.97 New 120,000 1.84 0.92 

Everett Existing TGP Line 270C-1100 Middlesex Everett N/A Proposed Facility New 50,000 0.66 0.66 
Longmeadow Existing TGP Line 200-2 Hampden Longmeadow N/A Proposed Facility New 72,000 0.92 0.62 

North Adams Custody (20103) Existing TGP Line 256A-100 Berkshire North Adams N/A Existing Facility Modified 30,000 0.86 0.00 
Lawrence (20121) Existing TGP Line 270B-400 Essex Methuen N/A Existing Facility Modified 120,000 0.47 0.00 

Southbridge (20108) Existing TGP Line 264A-100 Worcester Southbridge N/A Existing Facility Modified 23,000 1.50 0.00 
Spencer (20191) Existing TGP Line 264B-100 Worcester Spencer N/A Existing Facility Modified 28,550 1.20 0.00 

Lunenburg (20949) Existing TGP Line 268A-100 Worcester Lunenburg N/A Existing Facility Modified 47,600 1.82 0.00 
Lexington (20192) Existing TGP Line 200-1 Middlesex Lexington N/A Existing Facility Modified 22,900 0.51 0.00 
Burlington (20341) Existing TGP Line 270A-100 Middlesex Burlington N/A Existing Facility Modified 36,500 0.42 0.00 
Arlington (20115) Existing TGP Line 270A-100 Middlesex Arlington N/A Existing Facility Modified 104,000 0.30 0.00 
Reading (20136) Existing TGP Line 270C-200 Middlesex Reading N/A Existing Facility Modified 49,170 0.96 0.00 

Essex (20323) Existing TGP Line 270C-500 Essex Essex N/A Existing Facility Modified 7,260 0.83 0.00 
Pittsfield (20102) Existing TGP Line 256A-200 Berkshire Pittsfield N/A Existing Facility Modified 45,000 3.24 0.00 

North Adams Regulator Existing TGP Line 256A-100 Berkshire Pittsfield N/A Proposed Facility New 40,000 0.52 0.00 
Wilmington Regulator Existing TGP Line 270C-200 Middlesex Wilmington N/A Proposed Facility New 355,000 0.88 0.00 

Total 29.44 9.01 
N/A = Not Applicable Meter stations not located with NED pipeline segments. 
1  This column indicates the associated pipeline for each meter station.  
2  Each segment is associated with its own set of MPs beginning at MP 0.00.  
3 MPs are provided for meter stations and refer to the nearest MPs of the meter stations’ associated segment.   
4 Modified meter stations will require the area of the existing facility and temporary workspace during construction.  New meter stations will require new permanent workspace for operation and temporary workspace during construction.   
5 Area Required for Operation = new permanent workspace required for operation.  Meter stations located within permanent ROW will list as 0.00 as the area for operations is accounted for in the permanent ROW acreage.  Existing meter stations will not require new permanent workspace for 

operation.  Acreage for permanent driveways required for access to new meter stations is included.   
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2.1.2.3 Mainline Valves, Pig Facilities, and Cathodic Protection Facilities 

For the Project, Tennessee proposes that MLVs will generally be installed and operated within the 
proposed permanent ROW associated with the applicable pipeline segment(s).  MLV site components 
include valve, actuator, piping and communications equipment.  Each MLV will generally consist of a 60-
foot by 50-foot graveled area and will be fenced within the permanent ROW.  Where practicable 
Tennessee has sited appurtenant facilities close to public roads to limit the number of permanent access 
roads (“permanent ARs”), however some permanent ARs to these sites will be required.  Tennessee has 
conducted a class study on each proposed pipeline segment and designed MLV locations that meet or 
exceed the federal spacing requirements.  This information can be found in Resource Report 1. 

Locations of MLVs are provided in Table 2.1-4 and included on full size 7.5-minute U.S. Geological 
Survey (“USGS”) topographic maps (Volume II, Appendix E of the ER) and Aerial Alignment Sheets 
(Attachment L1). 

Table 2.1-4 
Proposed Appurtenant Aboveground Facilities for the Project in Massachusetts 

Facility Name1 Segment2 Approximate 
Milepost3 County Municipality Approximate 

Area (acres)4,5 

MLV-G-01 G 12.10 Berkshire Dalton 0.00 
PR-G-01 G 17.09 Berkshire Windsor  0.00 

MLV-G-02 G 17.09 Berkshire Windsor  0.00 
PL-G-01 G 17.09 Berkshire Windsor  0.00 

MLV-H-01 H 2.28 Franklin Conway  0.00 
Remote 

Blowoff (MLV-
H-01) 

H 2.28 Franklin Conway  0.00 

MLV-H-02 H 15.60 Franklin Montague 0.00 
Remote 

Blowoff (MLV-
H-02) 

H 15.60 Franklin Montague 0.00 

PR-H-01 H 23.97 Franklin Northfield 0.00 
MLV-H-03 H 23.98 Franklin Northfield 0.00 

PL-H-01 H 23.98 Franklin Northfield 0.00 
PR-K-01 K 2.44 Middlesex Dracut 0.00 

MLV-K-01 K 2.44 Middlesex Dracut 0.00 
TB-L-01 L 0.00 Middlesex Dracut 0.00 
TB-L-02 L 0.75 Middlesex Dracut 0.00 

MLV-L-01 L 0.75 Middlesex Dracut 0.00 
MLV-N-01 N 0.00 Middlesex Dracut 0.00 

PL-N-01 N 0.00 Middlesex Dracut 0.00 
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Table 2.1-4 
Proposed Appurtenant Aboveground Facilities for the Project in Massachusetts 

Facility Name1 Segment2 Approximate 
Milepost3 County Municipality Approximate 

Area (acres)4,5 

MLV-N-02 N 6.90 Essex Andover 0.00 
PR-N-01 N 14.28 Essex Lynnfield 0.00 

MLV-N-03 N 14.28 Essex Lynnfield 0.00 
TB-O-01 O 0.00 Essex Lynnfield 0.00 
TB-O-02 O 0.41 Essex Lynnfield 0.00 

MLV-O-01 O 0.41 Essex Lynnfield 0.00 
PL-O-01 O 0.41 Essex Lynnfield 0.00 
PR-O-01 O 5.32 Essex Danvers 0.00 

MLV-O-02 O 5.32 Essex Danvers 0.00 
MLV-P-01 P 0.00 Middlesex Dracut 0.00 
PB-P-01 P 0.00 Middlesex Dracut 0.00 

MLV-P-02 P 2.94 Essex Methuen 0.00 
PB-P-02 P 9.27 Essex Methuen 0.00 

MLV-P-03 P 9.27 Essex Methuen 0.00 
MLV-Q-02 Q 7.50 Middlesex Townsend 0.00 

PR-Q-01 Q 13.97 Worcester Lunenburg 0.00 
MLV-Q-03 Q 13.97 Worcester Lunenburg 0.00 

Total 0.00 
1  The prefixes for the facility names are defined below: 
    MLV – Mainline Valve 
    PL – Pig Launcher 
    PR – Pig Receiver 

 TB – Temporary Barrel 
 PB – Pig Barrel 

2  Each segment is associated with its own set of MPs beginning at MP 0.00. 
3  The location of MLVs were determined based on a class location study utilizing digitized structures photo interpreted 

from aerial flights conducted in March 2015.  Since the March 2015 flight there have been route deviations so certain 
portions of the current Project alignment do not have high resolution aerial imagery associated with them.  Tennessee has 
utilized publicly available data for these areas; Tennessee anticipates flying these deviations in November 2015, weather 
permitting. 

4  All proposed appurtenant ancillary aboveground facilities, including MLVs, pig facilities, and blowoffs will be constructed 
and operated within areas of existing or new permanent easements associated with the pipeline facilities. 

5  Approximate Area impacts are additional permanent impacts not previously accounted for within the pipeline or AR 
impacts. 
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2.2 LAND REQUIREMENTS 

The construction workspace (including TWS), additional temporary workspace (“ATWS”), permanent (or 
operational) ROW, temporary and permanent ARs, contractor yards, and aboveground facilities for the 
Massachusetts portion of the Project will total approximately 2,629.98 acres (Table 2.2-1).  Operation of 
the Massachusetts portion of the Project facilities will require approximately 638.10 acres that will be 
maintained as permanent ROW (or fee-owned property of Tennessee for compressor station facilities.  
Table 2.2-1 includes a summary of all Project-related land requirements that will be affected by 
construction and operation of the Project facilities (pipeline facilities, new and modified compressor 
stations, new and modified meter stations, temporary and permanent ARs, and contractor yards).  The 
USGS topographic maps (Volume II, Appendix E of the ER) and Aerial Alignment Sheets 
(Attachment L1), depict the location and configuration of all TWS and permanent construction 
workspace, and ARs and contractor yards (to the extent they have been identified) required for the 
Project.  Typical construction workspace configurations are provided in Attachment L2, Typical 
Construction Drawings, of this ECP. 

Table 2.2-1 
Summary of Land Requirements for the Project 

Facility Name 

Land Affected 
During 

Construction 
(acres)1 

Land Affected 
During Operation 

(acres)2 

Land Affected 
Within TGP 

Existing 
Operational ROW 

(acres)3 
Pipeline 1,026.62 556.43 40.97 
ATWS3 244.22 0.00 0.00 

Compressor Stations 64.01 44.16 0.00 
Meter Stations 29.44 9.01 13.79 

Cathodic Protection Ground Beds 38.99 26.09 0.00 
Total Temporary and Permanent ARs 178.81 2.41 0.00 

Contractor Yards 1,047.89 0.00 0.00 
Appurtenant Facilities4 0.00 0.00 0.00 

Total 2,629.98 638.10 54.76 
1  Construction workspace acreage impacts were calculated along the pipeline facilities utilizing the construction limits (which 

encompass TWS and operational ROW widths).  Construction workspace through wetlands and waterbodies generally has 
been reduced to 75 ft as required and where practicable.   

 Pipe Diameter (inches)    Construction ROW Width (ft) 
 8 – 16      75 
18 – 24      90 
26 – 36      100 

* Exception is the Haverhill Lateral which will be constructed within a 75 ft Construction ROW. 
2  Operational workspace acreage impacts were calculated along the pipeline facilities according to the following permanent 

ROW widths: 
 Pipe Diameter (inches)  New Permanent Easement Affected During Operation (ft) 

 8 – 16       30-50 
18 – 24       30-50 
26 -  36    50 

3    Acreages for additional temporary workspace are not included in the Land Affected During Operation pipeline acreage 
values. 

  



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-22 

 

November 2015 

2.2.1 Pipeline Facilities 

The approximate land requirements for the pipeline facilities are summarized in Table 2.2-1.  The 
pipeline acreages are based on varying construction ROW widths to accommodate the outer diameter of 
the pipeline proposed for each pipeline segment.  Tennessee’s proposed construction ROW widths for 
each pipeline segment are provided in Table 2.2-2.  These widths will be maintained through uplands and 
a reduced construction ROW width of 75 feet is proposed for areas crossing wetlands and waterbodies 
and has been incorporated into the pipeline workspace.  Pipeline ROW workspace configurations and 
dimensions are provided in Attachment L1, Aerial Alignment Sheets. 

Table 2.2-2 
Proposed Construction ROW Widths for the Project Pipeline Facilities in Massachusetts 

Facility Name Diameter 
(inches) 

Construction 
ROW Width 

(feet)1 

Operational 
ROW Width 

(feet)2,3 

Wright to Dracut Pipeline Segment4 30 100-120 50 
Maritimes Delivery Line4 30 120 50 

Lynnfield Lateral 24 90 50 
Peabody Lateral 24 90 50 

Haverhill Lateral5 20 75 50 
Fitchburg Lateral Extension 12 75 50 

1   Construction workspace acreage impacts were calculated along the pipeline facilities according to the following 
construction ROW widths (which encompasses TWS and the operational ROW widths described in footnote 2).  
Construction workspace through wetlands and waterbodies will be reduced to 75 feet as required and where practicable, as 
shown on the alignment sheets. 
 

  Pipe Diameter (inches)  Construction ROW Width (feet) 
  8 – 16    75 
18 – 24    90 
26 – 36    100-120 

*Exception is the Haverhill Lateral which will be constructed within a 75-foot ROW. 
2   Operational workspace acreage impacts were calculated along the pipeline facilities according to the following permanent ROW 

widths: 
  Pipe Diameter (inches)  Operational ROW Width (feet) 

  8 – 16    50 
18 – 24    50 
26 – 36    50 

3   This includes 25 ft of existing Tennessee ROW in areas where the proposed pipeline is looped with an existing Tennessee 
pipeline. 

4  The construction ROW width is 120 ft where the Maritimes Delivery Line and a portion of the Wright to Dracut Pipeline 
Segment parallel each other in Massachusetts. 

5     Due to encroachments and development near the Haverhill Lateral, construction will be conducted within a 75 foot construction 
ROW instead of the 90 ft proposed construction ROW width for pipelines with diameters of 18"-24". 

 

2.2.2 Aboveground and Appurtenant Facilities 

The land requirements for the aboveground facilities are summarized in Table 2.2-3.   
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2.2.3 Access Roads 

Construction access to the Project areas and ancillary facilities will be by way of the construction ROW 
and existing and new public and private roads.  Tennessee anticipates utilizing temporary and permanent 
ARs during the construction of each portion of the Project with permanent ARs to be used during 
operation of the Project.  Where public road access is unavailable, Tennessee will identify private ARs.  
Locations of ARs proposed for the Project are provided in Resource Report 8 of the ER.  Locations of 
proposed temporary ARs are depicted on USGS topographic maps (Volume II, Appendix E of the ER) 
and Aerial Alignment Sheets (Attachment L1). 

ARs identified for temporary use include existing roads that have been previously utilized for prior 
Tennessee projects and additional roads identified by Tennessee.  Where possible, Tennessee has 
proposed to use existing roads as ARs for the Project.  If no existing road is available for use, Tennessee 
has sited new ARs away from sensitive resources to the extent practicable.  Temporary soil erosion and 
sediment control measures will be installed along the proposed ARs in accordance with Tennessee’s 
Project-specific Environmental Construction Plans (“ECPs”) for each state in Volume II of the ER, 
Appendices J, K, L, M, and N.  Additional information describing ARs, including locations and lengths of 
roads, is in Resource Report 8 of the ER. 

Construction impacts associated with proposed ARs are included in Table 2.2-4. 
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Table 2.2-3 
Land Requirements for the Project Aboveground and Appurtenant Facilities in Massachusetts 

Facility Name1 Facility Type Associated Pipeline County Municipality Segment2 Milepost New / 
Modified 

Area Required 
for Construction 

(acres)3 

Area Required 
for Operation 

(acres)4 

North Adams Check Meter Station Wright to Dracut Pipeline Segment Berkshire Lanesborough G 7.32 New 3.07 0.66 
MLV-G-01 Mainline Valve Wright to Dracut Pipeline Segment Berkshire Dalton G 12.10 New 0.00 0.00 

Market Path Mid Station 2 Compressor Station Wright to Dracut Pipeline Segment Berkshire Windsor G 17.09 New 13.63 8.21 
PR-G-01 Pig Receiver Wright to Dracut Pipeline Segment Berkshire Windsor  G 17.09 New 0.00 0.00 

MLV-G-02 Mainline Valve Wright to Dracut Pipeline Segment Berkshire Windsor  G 17.09 New 0.00 0.00 
PL-G-01 Pig Launcher Wright to Dracut Pipeline Segment Berkshire Windsor  G 17.09 New 0.00 0.00 

MLV-H-01 Mainline Valve Wright to Dracut Pipeline Segment Franklin Conway  H 2.28 New 0.00 0.00 
Remote Blowoff (MLV-H-01) MLV Remote Blowoff Wright to Dracut Pipeline Segment Franklin Conway  H 2.28 New 0.00 0.00 

West Greenfield Meter Station Wright to Dracut Pipeline Segment Franklin Deerfield H 9.29 New 1.71 1.71 
MLV-H-02 Mainline Valve Wright to Dracut Pipeline Segment Franklin Montague H 15.60 New 0.00 0.00 

Remote Blowoff (MLV-H-02) MLV Remote Blowoff Wright to Dracut Pipeline Segment Franklin Montague H 15.60 New 0.00 0.00 
PR-H-01 Pig Receiver Wright to Dracut Pipeline Segment Franklin Northfield H 23.97 New 0.00 0.00 

MLV-H-03 Mainline Valve Wright to Dracut Pipeline Segment Franklin Northfield H 23.98 New 0.00 0.00 
PL-H-01 Pig Launcher Wright to Dracut Pipeline Segment Franklin Northfield H 23.98 New 0.00 0.00 

Market Path Mid Station 3 Compressor Station Wright to Dracut Pipeline Segment Franklin Northfield H 23.98 New 31.09 18.07 
Market Path Tail Station Compressor Station Wright to Dracut Pipeline Segment Middlesex Dracut K 1.05 New 19.29 17.88 

PR-K-01 Pig Receiver Wright to Dracut Pipeline Segment Middlesex Dracut K 2.44 New 0.00 0.00 
MLV-K-01 Mainline Valve Wright to Dracut Pipeline Segment Middlesex Dracut K 2.44 New 0.00 0.00 

TB-L-01 Temporary Barrel Maritimes Delivery Line Middlesex Dracut L 0.00 New 0.00 0.00 
Maritimes Meter Station Maritimes Delivery Line Middlesex Dracut L 0.75 New 2.07 1.34 
TB-L-02 Temporary Barrel Maritimes Delivery Line Middlesex Dracut L 0.75 New 0.00 0.00 

MLV-L-01 Mainline Valve Maritimes Delivery Line Middlesex Dracut L 0.75 New 0.00 0.00 
MLV-N-01 Mainline Valve Lynnfield Lateral Middlesex Dracut N 0.00 New 0.00 0.00 

PL-N-01 Pig Launcher Lynnfield Lateral Middlesex Dracut N 0.00 New 0.00 0.00 
MLV-N-02 Mainline Valve Lynnfield Lateral Essex Andover N 6.90 New 0.00 0.00 

PR-N-01 Pig Receiver Lynnfield Lateral Essex Lynnfield N 14.28 New 0.00 0.00 
MLV-N-03 Mainline Valve Lynnfield Lateral Essex Lynnfield N 14.28 New 0.00 0.00 

200-1 Check Meter Station Lynnfield Lateral Essex Lynnfield N 14.28 New 2.56 0.00 
TB-O-01 Temporary Barrel Peabody Lateral Essex Lynnfield O 0.00 New 0.00 0.00 
TB-O-02 Temporary Barrel Peabody Lateral Essex Lynnfield O 0.41 New 0.00 0.00 

MLV-O-01 Mainline Valve Peabody Lateral Essex Lynnfield O 0.41 New 0.00 0.00 
PL-O-01 Pig Launcher Peabody Lateral Essex Lynnfield O 0.41 New 0.00 0.00 
PR-O-01 Pig Receiver Peabody Lateral Essex Danvers O 5.32 New 0.00 0.00 

MLV-O-02 Mainline Valve Peabody Lateral Essex Danvers O 5.32 New 0.00 0.00 
MLV-P-01 Mainline Valve Haverhill Lateral Middlesex Dracut P 0.00 New 0.00 0.00 
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Table 2.2-3 
Land Requirements for the Project Aboveground and Appurtenant Facilities in Massachusetts 

Facility Name1 Facility Type Associated Pipeline County Municipality Segment2 Milepost New / 
Modified 

Area Required 
for Construction 

(acres)3 

Area Required 
for Operation 

(acres)4 

PB-P-01 Pig Barrel Haverhill Lateral Middlesex Dracut P 0.00 New 0.00 0.00 
Haverhill Check Meter Station Haverhill Lateral Middlesex Dracut P 1.53 New 3.10 3.10 

MLV-P-02 Mainline Valve Haverhill Lateral Essex Methuen P 2.94 New 0.00 0.00 
PB-P-02 Pig Barrel Haverhill Lateral Essex Methuen P 9.27 New 0.00 0.00 

MLV-P-03 Mainline Valve Haverhill Lateral Essex Methuen P 9.27 New 0.00 0.00 
MLV-Q-02 Mainline Valve Fitchburg Lateral Extension Middlesex Townsend Q 7.50 New 0.00 0.00 

PR-Q-01 Pig Receiver Fitchburg Lateral Extension Worcester Lunenburg Q 13.97 New 0.00 0.00 
MLV-Q-03 Mainline Valve Fitchburg Lateral Extension Worcester Lunenburg Q 13.97 New 0.00 0.00 

Fitchburg Lateral Check Meter Station Fitchburg Lateral Extension Worcester Lunenburg Q 13.97 New 1.84 0.92 
Everett Meter Station Existing TGP Line 270C-1100 Middlesex Everett N/A Proposed Facility New 0.66 0.66 

Longmeadow Meter Station Existing TGP Line 200-2 Hampden Longmeadow N/A Proposed Facility New 0.92 0.62 
North Adams Custody (20103) Meter Station Existing TGP Line 256A-100 Berkshire North Adams N/A Existing Facility Modified 0.86 0.00 

Lawrence (20121) Meter Station Existing TGP Line 270B-400 Essex Methuen N/A Existing Facility Modified 0.47 0.00 
Southbridge (20108) Meter Station Existing TGP Line 264A-100 Worcester Southbridge N/A Existing Facility Modified 1.50 0.00 

Spencer (20191) Meter Station Existing TGP Line 264B-100 Worcester Spencer N/A Existing Facility Modified 1.20 0.00 
Lunenburg (20949) Meter Station Existing TGP Line 268A-100 Worcester Lunenburg N/A Existing Facility Modified 1.82 0.00 
Lexington (20192) Meter Station Existing TGP Line 200-1 Middlesex Lexington N/A Existing Facility Modified 0.51 0.00 
Burlington (20341) Meter Station Existing TGP Line 270A-100 Middlesex Burlington N/A Existing Facility Modified 0.42 0.00 
Arlington (20115) Meter Station Existing TGP Line 270A-100 Middlesex Arlington N/A Existing Facility Modified 0.30 0.00 
Reading (20136) Meter Station Existing TGP Line 270C-200 Middlesex Reading N/A Existing Facility Modified 0.96 0.00 
Essex (20323) Meter Station Existing TGP Line 270C-500 Essex Essex N/A Existing Facility Modified 0.83 0.00 

Pittsfield (20102) Meter Station Existing TGP Line 256A-200 Berkshire Pittsfield N/A Existing Facility Modified 3.24 0.00 
North Adams Regulator Regulator Existing TGP Line 256A-100 Berkshire Pittsfield N/A Proposed Facility New 0.52 0.00 
Wilmington Regulator Regulator Existing TGP Line 270C-200 Middlesex Wilmington N/A Proposed Facility New 0.88 0.00 

Total 93.45 53.17 
1   The prefixes for the facility names are defined below: 
 MLV - Mainline Valve 
 PL - Pig Launcher 
 PR - Pig Receiver 
 TB - Temporary Barrel 
 PB - Pig Barrel 
2   Each segment is associated with its own set of MPs beginning at MP 0.00. 
3   Modified compressor and meter stations will require the area of the existing facilities and temporary workspace during construction.  New compressor and meter stations will require new permanent workspace for operation and temporary workspace during construction.  All proposed 

appurtenant ancillary aboveground facilities, including MLVs, pig facilities and blowoffs will be constructed and operated within areas of existing or new permanent easements associated with the pipeline facilities.  No additional temporary or permanent impacts are anticipated for the 
construction of MLVs, pig facilities and blowoffs that are not already being accounted for in the pipeline facility impacts. 

4  Area Required for Operation = new permanent workspace required for operation.  Existing meter stations will not require new permanent workspace for operation. All proposed appurtenant ancillary aboveground facilities, including MLVs, pig facilities and blowoffs will be operated within 
areas of existing or new permanent easements associated with the pipeline facilities.  No additional temporary or permanent impacts are anticipated for the operation of MLVs, pig facilities and blowoffs that are not already being accounted for in the pipeline facility impacts.  Permanent 
impacts for driveways to new compressor and meter stations are included in acreage provided for those facilities. 
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Table 2.2-4 
Proposed Access Roads Associated With the Project in Massachusetts 

Facility Name County Access Road 
ID1, Segment Nearest  

Milepost2 
Modification 

Required 
Project 

Previously Used Road Type3 Existing Land Use4 Justification5 Length 
(ft) 

Area 
Affected 
During 

Construction 
(acres) 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0100 G 0.59 Yes Prop. Gravel/Dirt OL/ROW, RD, RE, UF N/A 642 0.44 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0200 G 1.40 Yes Prop. Gravel/Dirt AG, OL/ROW, RD, RE, UF N/A 1,410 0.97 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0300 G 2.61 Yes Prop. Dirt OL/ROW, RD, UF, PSS N/A 1,400 0.88 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0400 G 2.73 Yes Prop. Dirt OL/ROW, UF N/A 3,614 2.09 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0500 G 4.03 Yes Prop. Dirt OL/ROW, UF N/A 766 0.53 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0600 G 5.11 Yes Prop. Paved/Gravel/Dirt AG, OL/ROW, RD, RE, UF N/A 3,386 1.55 

Wright to Dracut Pipeline 
Segment Berkshire NED-PAR-G-

0700 G 7.15 Yes Prop. Dirt AG, OL/ROW, UF 
Access to North 
Adams Check 
(meter station) 

1,406 0.97 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0701 G 7.77 Yes Prop. Dirt CI, OL/ROW, UF N/A 359 0.16 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0800 G 8.17 Yes Prop. Dirt AG, OL/ROW, UF N/A 1,022 0.70 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

0900 G 8.43 Yes Prop. Gravel/Dirt OL/ROW, UF N/A 441 0.30 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1000 G 8.65 Yes Prop. Dirt OL/ROW, UF, WB/OW, PSS, 
WETLAND N/A 3,255 2.18 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1100 G 9.39 Yes Prop. Dirt OL/ROW, UF, WB/OW, PEM, 
PSS N/A 13,703 9.37 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1200 G 12.04 Minor Prop. Gravel AG, OL/ROW, RE, UF N/A 443 0.30 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1300 G 13.57 Yes Prop. Gravel/Dirt 
UF, WB/OW, OL/ROW, AG, 
PEM, PFO, PSS, WETLAND, 

CI, RE, RD 
N/A 32,073 21.05 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1400 G 17.32 Yes Prop. Dirt OL/ROW, RD, UF, WB/OW, 
PSS, PEM N/A 5,552 3.81 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1500 G 19.85 Yes Prop. Dirt OL/ROW N/A 528 0.37 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1600 G 20.11 Yes Prop. Dirt OL/ROW, UF N/A 1,492 1.03 

Wright to Dracut Pipeline 
Segment Berkshire NED-TAR-G-

1700 G 21.25 Yes Prop. Dirt OL/ROW, UF N/A 1,670 1.13 
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Table 2.2-4 
Proposed Access Roads Associated With the Project in Massachusetts 

Facility Name County Access Road 
ID1, Segment Nearest  

Milepost2 
Modification 

Required 
Project 

Previously Used Road Type3 Existing Land Use4 Justification5 Length 
(ft) 

Area 
Affected 
During 

Construction 
(acres) 

Wright to Dracut Pipeline 
Segment Hampshire NED-TAR-G-

1800 G 21.57 Yes Prop. Dirt OL/ROW, UF, WB/OW, PEM, 
PFO N/A 7,519 5.16 

Wright to Dracut Pipeline 
Segment Hampshire NED-TAR-G-

1801 G 23.45 Yes Prop. Dirt OL/ROW, UF N/A 2,702 1.84 

Wright to Dracut Pipeline 
Segment Hampshire NED-TAR-G-

1900 G 24.80 Yes Prop. Dirt OL/ROW N/A 253 0.18 

Wright to Dracut Pipeline 
Segment Hampshire NED-TAR-G-

2000 G 25.34 Yes Prop. Dirt OL/ROW, WB/OW, PFO N/A 1,148 0.79 

Wright to Dracut Pipeline 
Segment Hampshire NED-TAR-G-

2100 G 25.87 Yes Prop. Dirt AG, OL/ROW, UF N/A 3,152 2.17 

Wright to Dracut Pipeline 
Segment Hampshire NED-TAR-G-

2200 G 26.50 Yes Prop. Dirt OL/ROW, UF N/A 2,229 1.52 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-G-

2300 G 27.23 Yes Prop. Dirt AG, OL/ROW, UF, WB/OW, 
PEM, PSS N/A 3,245 2.22 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-G-

2400 G 28.34 Yes Prop. Gravel/Dirt CI, RD, RE, UF N/A 971 0.45 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-G-

2500 G 28.56 Yes Prop. Dirt OL/ROW, UF, PEM N/A 1,713 1.18 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-G-

2600 G 29.41 Yes Prop. Dirt OL/ROW, UF, WB/OW, PEM, 
PSS N/A 1,360 0.94 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-G-

2700 G 31.39 Yes Prop. Dirt AG, OL/ROW, UF N/A 232 0.16 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-G-

2800 G 32.32 Yes Prop. Dirt OL/ROW, UF N/A 423 0.29 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-G-

2900 G 32.57 Yes Prop. Dirt RD, UF N/A 700 0.32 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0001 H 0.25 Yes Prop. Dirt OL/ROW, UF N/A 951 0.44 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

2101 H 0.32 Yes Prop. Dirt OL/ROW, RD, UF, PEM, PFO N/A 15,931 9.77 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0200 H 1.23 Yes Prop. Dirt AG, CI, OL/ROW, UF, WB/OW, 
PEM, PSS, WETLAND N/A 4,293 2.95 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0300 H 2.29 Yes Prop. Dirt AG, OL/ROW, RD, RE, UF, 
WB/OW, PFO, PSS, PEM N/A 11,396 7.34 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0500 H 4.14 Yes Prop. Dirt OL/ROW, UF, WB/OW, PEM, 
PSS N/A 2,052 1.33 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0600 H 4.93 Yes Prop. Gravel OL/ROW, RD, UF N/A 1,432 0.96 
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Table 2.2-4 
Proposed Access Roads Associated With the Project in Massachusetts 

Facility Name County Access Road 
ID1, Segment Nearest  

Milepost2 
Modification 

Required 
Project 

Previously Used Road Type3 Existing Land Use4 Justification5 Length 
(ft) 

Area 
Affected 
During 

Construction 
(acres) 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0700 H 5.43 Yes Prop. Dirt AG, RD, RE, UF, WB/OW N/A 891 0.41 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0800 H 5.48 Yes Prop. Dirt OL/ROW, UF N/A 466 0.32 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

0900 H 6.19 Yes Prop. Dirt OL/ROW, RD, RE, UF, WB/OW N/A 9,580 6.55 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1000 H 8.45 Yes Prop. Dirt AG, CI, RD, PEM N/A 8,126 6.18 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1100 H 11.57 Yes Prop. Dirt/Gravel OL/ROW, UF, WB/OW, PEM, 
PFO N/A 645 0.44 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1200 H 13.27 Yes Prop. Dirt/Gravel OL/ROW, UF N/A 4,020 2.74 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1300 H 13.99 Yes Prop. Dirt OL/ROW, RD, UF N/A 1,852 1.26 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1400 H 14.76 Yes Prop. Dirt OL/ROW, UF, WB/OW N/A 5,989 4.08 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1500 H 16.34 Yes Prop. Dirt OL/ROW, UF N/A 314 0.22 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1600 H 16.59 Yes Prop. Dirt AG, CI, OL/ROW, RD, UF, 
WB/OW, PSS N/A 21,086 14.47 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1700 H 20.43 Yes Prop. Dirt OL/ROW, UF, WB/OW, PSS, 
PEM N/A 3,271 2.25 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

1800 H 22.91 Yes Prop. Dirt OL/ROW, UF, PEM, PSS, 
WETLAND N/A 3,835 2.58 

Wright to Dracut Pipeline 
Segment Franklin NED-PAR-H-

1900 H 23.67 Yes Prop. Dirt OL/ROW, UF, WB/OW 

Access to Market 
Path Mid Station 

3 (New 
Compressor 

Station) 

1,277 0.60 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

2000 H 24.62 Yes Prop. Dirt OL/ROW, RD, UF, WB/OW, 
PEM, PSS, WETLAND N/A 13,259 8.77 

Wright to Dracut Pipeline 
Segment Franklin NED-TAR-H-

2100 H 26.96 Yes Prop. Dirt OL/ROW, RE, UF N/A 6,670 4.50 

Wright to Dracut Pipeline 
Segment/Maritimes Delivery 

Line 
Middlesex NED-TAR-K-

0100 K and L 0.10 Yes Prop. Dirt AG, OL/ROW, UF, WB/OW, 
PFO, PSS, PEM N/A 6,047 4.18 

Wright to Dracut Pipeline 
Segment/Maritimes Delivery 

Line 
Middlesex NED-PAR-L-

0100 K and L 0.75 Yes Prop. Dirt AG, RE, UF 
Access to 

Maritimes (New 
Meter Station) 

290 0.20 
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Table 2.2-4 
Proposed Access Roads Associated With the Project in Massachusetts 

Facility Name County Access Road 
ID1, Segment Nearest  

Milepost2 
Modification 

Required 
Project 

Previously Used Road Type3 Existing Land Use4 Justification5 Length 
(ft) 

Area 
Affected 
During 

Construction 
(acres) 

Lynnfield Lateral Middlesex NED-TAR-N-
0100 N 1.10 Yes Prop. Dirt/Gravel CI, OL/ROW, UF N/A 1,435 0.99 

Lynnfield Lateral Essex NED-TAR-N-
0200 N 1.37 Yes Prop. Dirt OL/ROW, UF, WB/OW, PFO, 

PSS, PEM N/A 3,570 2.44 

Lynnfield Lateral Essex NED-TAR-N-
0300 N 2.03 Yes Prop. Dirt OL/ROW N/A 1,375 0.93 

Lynnfield Lateral Middlesex NED-TAR-N-
0500 N 2.51 Yes Prop. Dirt CI, OL/ROW, UF, PSS N/A 1,854 1.28 

Lynnfield Lateral Middlesex NED-TAR-N-
0600 N 2.61 Yes Prop. Paved/Dirt CI, RD, UF N/A 1,505 1.20 

Lynnfield Lateral Middlesex NED-TAR-N-
0601 N 3.52 Yes Prop. Paved/Dirt OL/ROW, RD, UF N/A 330 0.15 

Lynnfield Lateral Middlesex NED-TAR-N-
0700 N 6.04 No Prop. Paved CI N/A 361 0.17 

Lynnfield Lateral Essex NED-TAR-N-
0800 N 7.39 Yes Prop. Paved/Dirt OL/ROW, RD, UF N/A 1,122 0.75 

Lynnfield Lateral Middlesex NED-TAR-N-
0900 N 7.96 No Prop. Paved CI, RD N/A 331 0.15 

Lynnfield Lateral Middlesex NED-TAR-N-
1000 N 8.53 Yes Prop. Dirt OL/ROW, UF, WB/OW, PSS N/A 1,670 1.15 

Lynnfield Lateral Middlesex NED-TAR-N-
1001 N 9.04 No Prop. Paved CI N/A 255 0.12 

Lynnfield Lateral Middlesex NED-TAR-N-
1100 N 9.30 Yes Prop. Gravel/Dirt CI, OL/ROW, RD, WB/OW, 

PSS, PEM, WETLAND N/A 4,850 2.44 

Lynnfield Lateral Middlesex NED-TAR-N-
1200 N 9.98 Yes Prop. Gravel/Dirt 

CI, OL/ROW, RD, RE, UF, 
WB/OW, PFO, PSS, PEM, 

WETLAND 
N/A 5,561 3.82 

Lynnfield Lateral Middlesex NED-TAR-N-
1300 N 11.54 Yes Prop. Paved/Dirt CI, OL/ROW N/A 474 0.33 

Lynnfield Lateral Middlesex NED-TAR-N-
1400 N 12.66 Yes Prop. Dirt OL/ROW, RE, UF, PFO N/A 2,887 1.32 

Peabody Lateral Essex NED-TAR-O-
0100 O 0.00 Yes Prop. Dirt/Grass RE, UF N/A 231 0.11 

Peabody Lateral Essex NED-TAR-O-
0101 O 4.05 Yes Prop. Paved/Dirt OL/ROW, RD, UF, PFO N/A 3,282 1.51 

Peabody Lateral Essex NED-TAR-O-
0300 O 5.32 Yes Prop. Paved/Dirt CI, OL/ROW, RD, UF N/A 3,051 2.10 
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Table 2.2-4 
Proposed Access Roads Associated With the Project in Massachusetts 

Facility Name County Access Road 
ID1, Segment Nearest  

Milepost2 
Modification 

Required 
Project 

Previously Used Road Type3 Existing Land Use4 Justification5 Length 
(ft) 

Area 
Affected 
During 

Construction 
(acres) 

Haverhill Lateral Essex NED-PAR-P-
0800 P 2.85 Yes Prop. Dirt RE, UF 

Access to MLV-
P-02 (New 

Mainline Valve) 
644 0.30 

Fitchburg Lateral Extension Middlesex NED-TAR-Q-
0100 Q 6.58 Minor Prop. Dirt AG, CI, OL/ROW, UF, PEM N/A 954 0.66 

Fitchburg Lateral Extension Middlesex NED-TAR-Q-
0200 Q 7.34 Minor Prop. Gravel AG, RD, UF N/A 832 0.57 

Fitchburg Lateral Extension Middlesex NED-TAR-Q-
0300 Q 7.53 Yes Prop. Gravel CI N/A 77 0.05 

Fitchburg Lateral Extension Middlesex NED-TAR-Q-
0400 Q 8.39 Yes Prop. Dirt OL/ROW, UF, WB/OW N/A 760 0.53 

Fitchburg Lateral Extension Middlesex NED-TAR-Q-
0500 Q 8.57 Yes Prop. Dirt OL/ROW, UF N/A 1,056 0.70 

Fitchburg Lateral Extension Middlesex NED-TAR-Q-
0600 Q 9.34 Yes Prop. Dirt OL/ROW, PFO, PSS, PEM, 

WETLAND N/A 8,947 6.02 

Fitchburg Lateral Extension Worcester NED-TAR-Q-
0601 Q 10.39 Yes Prop. Dirt RE, UF N/A 953 0.66 

Fitchburg Lateral Extension Worcester NED-PAR-Q-
0602 Q 13.92 Yes Prop. Dirt UF 

Access to 
Fitchburg Lateral 
Extension Check 

(New Meter 
Station) 

733 0.34 

Fitchburg Lateral Extension Worcester NED-TAR-Q-
0603 Q 13.94 Minor Prop. Paved/Gravel CI, OL/ROW, UF N/A 938 0.43 

 Massachusetts Subtotal  272,520 178.81 
Source:  Landuse was digitized using aerial imagery from a flight conducted for the project in the Spring of 2015. 
1 TAR denotes a temporary AR; PAR denotes a permanent AR. 
2 Nearest MP indicates the point at which the AR connects with the pipeline construction ROW, or closest MP to the construction ROW if there is no direct connection. 
3 This column indicates the AR status (dirt, gravel, paved, etc.). 
4 RD = Roadways/Railroads; RE = Residential; UF = Upland Forest; CI = Commercial/Industrial; AG = Agricultural; PEM/PFO/PSS = Wetland; OL/ROW= Open Land; WB/OW= Waterbody; OTHER; WETLAND = wetland type not classified 
5 Justification is for permanent ARs only and specifies which Aboveground or Appurtenant Facility the road will be used for during operation.  Temporary ARs are used for the construction of the pipeline and are designated as N/A (Not Applicable). 
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2.2.4 Contractor Yards 

Tennessee has identified locations to be utilized for contractor yards for the Project.  These areas will be 
used for equipment, pipe, and material storage and staging, as well as temporary field offices and pipe 
preparation/field assembly areas.  Contractor yards proposed represent locations that were utilized for 
prior Tennessee projects and additional areas identified by Tennessee.  Locations of proposed contractor 
yards are depicted on the USGS topographic maps and Aerial Alignment Sheets provided in Attachment 
L1, Aerial Alignment Sheets.  Acreages associated with the contractor yards are included in the overall 
land requirements for the Project, as detailed in Table 2.2-1, and locations of proposed contractor yards 
are provided in Table 2.2-5.  Tennessee continues to evaluate locations of proposed contractor yards for 
the Project in consultation with appropriate regulatory agencies, land-owners, and other stakeholders.  
Tennessee notes that certain contractor yards included in this ER will be excluded from the Project scope 
due to environmental and land use constraints, and impacts associated with these contractor yards will be 
removed in a supplemental filing.   

Contractor yards that are proposed to be used for the Project include those located in previously disturbed 
areas such as open fields, sand and gravel pits, parking lots and industrial facilities.  Although certain 
wetland impacts for these previously disturbed areas are included in Resource Report 2, Tennessee will 
select final contractor yard sites considering these environmental impacts identified during environmental 
field surveys and obtain the appropriate regulatory permits prior to utilizing these sites.   

2.2.5 Additional Temporary Workspace (ATWS) 

ATWS areas typically are required at road, railroad, wetland, and waterbody crossing locations (including 
horizontal directional drilling [“HDDs”]) and for areas requiring specialized construction techniques, 
including steep slopes and agricultural land.  The configurations and sizes of ATWS areas will be based 
on site-specific conditions and vary in accordance with the construction methodology, crossing type, and 
other construction needs.  Tennessee has identified locations and acreages of ATWS that will be required 
to facilitate construction.  ATWS requirements are summarized in Table 2.2-1.  ATWS areas are depicted 
on the Aerial Alignment Sheets that can be found in Attachment L1of this ECP.  
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Table 2.2-5 
Proposed Contractor Yards for the Project in Massachusetts 

County Municipality Yard Name1 Existing Land Use2 Distance from Project (miles) 
and Direction 

Area Affected 
During 

Construction 
(acres)3 

Berkshire Hancock NED-G-0100 CI, OL/ROW, PEM1E 2.21 miles N of MP 1.50 
(Segment G) 13.86 

Berkshire Hancock NED-G-0200 OL/ROW, PSS1E 1.16 miles N of MP 1.61 
(Segment G) 12.76 

Berkshire Richmond NED-G-0201 AG 1.16 miles N of MP 3.44 
(Segment G) 35.42 

Berkshire Pittsfield NED-G-0300 CI 0.98 mile NE of MP 3.44 
(Segment G) 4.47 

Berkshire Lanesborough NED-G-0301 
AG, UF, OL/ROW, RE, 
RD, PEM1E, PEM1F, 

PSS1, PSS1/PEM1 

0.08 mile N of MP 5.89 
(Segment G) 8.22 

Berkshire Pittsfield NED-G-0302 CI 4.67 miles S of MP 6.94 
(Segment G) 16.37 

Berkshire Pittsfield NED-G-0303 CI 4.54 miles S of MP 6.94 
(Segment G) 0.61 

Berkshire Pittsfield NED-G-0304 CI 4.51 miles S of MP 6.94 
(Segment G) 1.41 

Berkshire Dalton NED-G-0305 AG, CI, UF, OL/ROW, RE, 
PEM1F, PSS1 

0.11 mile NE of MP 11.99 
(Segment G) 17.50 

Berkshire Windsor NED-G-0400 CI, WB/OW 0.56 mile NE of MP 12.07 
(Segment G) 17.38 

Berkshire Windsor NED-G-0500 AG, UF, RE, RD, PSS1E 0.14 mile N of MP 16.97 
(Segment G) 14.07 
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Table 2.2-5 
Proposed Contractor Yards for the Project in Massachusetts 

County Municipality Yard Name1 Existing Land Use2 Distance from Project (miles) 
and Direction 

Area Affected 
During 

Construction 
(acres)3 

Berkshire Windsor NED-G-0700 AG, UF, OL/ROW, RD, 
PEM, PFO1E 

0.13 mile N of MP 17.19 
(Segment G) 6.10 

Berkshire Windsor NED-G-0701 AG, CI, UF, PEM1E 0.09 mile W of MP 18.73 
(Segment G) 16.26 

Berkshire Windsor NED-G-0702 OL/ROW 0.58 mile S of MP 20.39 
(Segment G) 11.18 

Hampshire Plainfield NED-G-0703 AG, UF, OL/ROW 0.34 mile N of MP 25.65 
(Segment G) 58.21 

Franklin Ashfield NED-G-0704 OL/ROW, PEM1E 0.73 mile S of MP 30.57 
(Segment G) 24.13 

Franklin Deerfield NED-H-0101 CI 2.38 miles SE of MP 8.92 
(Segment H) 39.36 

Franklin Whately NED-H-0102 OL/ROW, PFO1E 6.65 miles S of MP 9.29 
(Segment H) 5.10 

Franklin Whately NED-H-0109 AG, RE, RD 7.05 miles S of MP 9.29 
(Segment H) 40.22 

Franklin Whately NED-H-0110 AG 7.31 miles S of MP 9.29 
(Segment H) 19.88 

Franklin Deerfield NED-H-0103 OL/ROW 6.23 miles S of MP 9.30 
(Segment H) 6.05 

Franklin Whately NED-H-0104 AG 6.59 miles S of MP 9.30 
(Segment H) 13.73 
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Table 2.2-5 
Proposed Contractor Yards for the Project in Massachusetts 

County Municipality Yard Name1 Existing Land Use2 Distance from Project (miles) 
and Direction 

Area Affected 
During 

Construction 
(acres)3 

Franklin Whately NED-H-0105 AG, PFO1E 8.96 miles S of MP 9.30 
(Segment H) 44.15 

Franklin Montague NED-H-0108 AG, UF, RE, RD 1.31 miles SE of MP 11.93 
(Segment H) 12.20 

Franklin Greenfield NED-H-0106 OL/ROW 3.28 miles NW of MP 12.75 
(Segment H) 10.98 

Franklin Northfield NED-H-0107 AG, UF, RD 0.23 mile SW of MP 18.64 
(Segment H) 16.02 

Franklin Bernardston NED-H-0100 OL/ROW 5.05 miles NW of MP 19.26 
(Segment H) 10.24 

Worcester Athol NED-H-0200 CI, PFO1/4E 9.57 miles SE of MP 21.21 
(Segment H) 21.36 

Worcester Athol NED-H-0201 OL/ROW, PEM1E 10.60 miles SE of MP 21.21 
(Segment H) 4.51 

Worcester Athol NED-H-0202 OL/ROW, PFO4E 10.70 miles SE of MP 21.21 
(Segment H) 2.36 

Worcester Athol NED-H-0203 UF, OL/ROW 10.70 miles SE of MP 21.21 
(Segment H) 9.95 

Worcester Athol NED-H-0300 CI 11.00 miles SE of MP 21.21 
(Segment H) 1.70 

Worcester Templeton NED-I-0300 CI 18.30 miles E of MP 22.11 
(Segment H) 13.15 
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Table 2.2-5 
Proposed Contractor Yards for the Project in Massachusetts 

County Municipality Yard Name1 Existing Land Use2 Distance from Project (miles) 
and Direction 

Area Affected 
During 

Construction 
(acres)3 

Middlesex Dracut NED-K-0100 
CI, UF, OL/ROW, RD, 
WB/OW, PEM1, PFO, 

PFO1/4, UF 

0.98 mile SW of MP 1.48 
(Segment K) 41.93 

Middlesex Dracut NED-L-0100 CI, UF, OL/ROW, RD 0.08 mile E of MP 1.95 
(Segment L) 13.13 

Middlesex Dracut NED-N-0100 CI, UF, OL/ROW, RE, RD, 
PFO1E, PSS1E, PUBHh 

0.48 mile E of MP 0.29 
(Segment N) 180.54 

Middlesex Dracut NED-N-0200 
AG, CI, UF, OL/ROW, RE, 

RD, PEM1E, PFO1E, 
PSS1E, PUBHx, PUSCx 

0.10 mile E of MP 1.05 
(Segment N) 54.09 

Middlesex Tewksbury NED-N-0300 CI 1.06 miles SW of MP 2.53 
(Segment N) 8.80 

Essex Andover NED-N-0400 CI, UF, OL/ROW, RD, 
PEM1E 

0.35 mile E of MP 6.60 
(Segment N) 9.45 

Middlesex Wilmington NED-N-0401 CI, UF, OL/ROW 0.11 mile E of MP 8.32 
(Segment N) 3.66 

Middlesex Wilmington NED-N-0500 

CI, UF, OL/ROW, RD, 
WB/OW, PEM1, PEM1C, 
PEM1E, PFO1, PFO1/4C, 
PFO1E, PSS1E, PSS1E, 

PUBHx 

0.21 mile N of MP 9.57 
(Segment N) 149.08 

Essex Middleton NED-O-0500 AG 1.50 miles N of MP 3.84 
(Segment O) 3.88 
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Table 2.2-5 
Proposed Contractor Yards for the Project in Massachusetts 

County Municipality Yard Name1 Existing Land Use2 Distance from Project (miles) 
and Direction 

Area Affected 
During 

Construction 
(acres)3 

Essex Middleton NED-O-0100 CI 0.44 mile NE of MP 3.92 
(Segment O) 1.01 

Essex Middleton NED-O-0200 CI 0.48 mile NE of MP 3.94 
(Segment O) 1.65 

Essex Middleton NED-O-0400 AG 1.39 miles N of MP 4.23 
(Segment O) 10.91 

Essex Peabody NED-O-0300 CI 1.02 miles S of MP 4.93 
(Segment O) 6.26 

Middlesex Townsend NED-Q-0100 UF, OL/ROW, RD, PSS1 0.04 mile N of MP 6.03 
(Segment Q) 2.69 

Middlesex Townsend NED-Q-0200 AG, CI, UF, OL/ROW, RD 0.06 mile E of MP 6.18 
(Segment Q) 20.42 

Middlesex Townsend NED-Q-0201 UF, RD 0.90 mile E of MP 10.61 
(Segment Q) 1.07 

Worcester Lunenburg NED-Q-0202 UF, RE, RD 0.32 mile W of MP 13.77 
(Segment Q) 1.01 
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Table 2.2-5 
Proposed Contractor Yards for the Project in Massachusetts 

County Municipality Yard Name1 Existing Land Use2 Distance from Project (miles) 
and Direction 

Area Affected 
During 

Construction 
(acres)3 

Worcester Lunenburg NED-Q-0300 OL/ROW 0.60 mile SW of MP 13.96 
(Segment Q) 3.85 

Worcester Boylston NED-Q-0400 CI, PSS1E 17.80 miles S of MP 13.96 
(Segment Q) 5.55 

Total 1,047.89 
Source:  Land use was digitized from publicly available aerial imagery. 
1 New contractor yards to be used for the Northeast Energy Direct Project are denoted as "NED-". 
2 RD= Roadways/Railroads; RE= Residential; UF= Forest; CI= Commercial/Industrial; AG= Agricultural; PEM/PFO/PSS= Wetlands; OL/ROW= Open Land; WB/OW= 

Waterbodies; Other. 
3 Yards will be used during the construction of the proposed pipeline facilities. No operational impacts will occur at these sites. 
Note:  The contractor yards listed in this table are more than required for the construction of the Project and a final list will be determined as the sites are further evaluated 

through field surveys. 
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2.2.6 Non-Surveyed Areas 

Surveys for the Project were initiated in July 2014 and were suspended in November 2014 due to winter 
weather conditions.  Additional field surveys re-commenced in March 2015 and the field season is 
continuing as additional survey access permissions are granted through December 2015, weather 
permitting.  Field surveys will resume in spring 2016.  Field surveys have included, but are not limited to, 
civil survey, wetland and waterbody delineations, rare species habitat assessment and presence/absence 
surveys, and cultural resources surveys.  Completion of field surveys will be dependent upon the 
finalization of the Project alignment, as well as the acquisition of survey permission on all affected 
parcels.  This process may extend after the issuance of the certificate order, should the Project be 
approved by the Commission.  Field survey data shown on the aerial alignment sheets included in 
Attachment L1, incorporates survey data obtained through September 29, 2015.  Photo-interpreted data 
from high resolution aerial imagery and publicly available data sources were utilized for areas where field 
surveys have not yet been completed.   

In March 2015, Tennessee flew the Project alignment as it was routed at the time to obtain a 1,600 high-
resolution aerial  imagery corridor.  Tennessee has used this imagery to photo-interpret the boundaries for 
wetlands and waterbodies, ecological communities, and rare species habitat for areas with no access.  
Photointerpretation provides a more accurate assessment of impacts as compared to publicly available 
data; however Tennessee recognizes that all resource boundaries will require field verification for the 
issuance of environmental permits.  Since the March 2015 flight there have been route deviations so 
certain portions of the current Project alignment do not have high resolution aerial imagery associated 
with them.  Tennessee has utilized publicly available data for these areas, if survey access was not 
granted.  Tennessee anticipates flying these deviations in November 2015, weather permitting.   

3.0 SUPERVISION AND INSPECTION 

The on-site Environmental Inspection staff will serve a vital role in implementing the ECP and ensuring 
that it is adhered to throughout the construction process.  The inspectors may be required to make 
educated decisions regarding critical issues such as choosing the appropriate BMPs for specific stream 
and wetland crossings, including the location and placement of BMPs and dewatering procedures.  

3.1 ENVIRONMENTAL INSPECTOR (EI) 

• At least one EI is required for each construction spread during construction and restoration.  The 
number and experience of EIs assigned to each construction spread should be appropriate for the 
length of the construction spread and the number/significance of resources affected. 

• EIs will have peer status with all other activity inspectors.  The EI will correct and report 
compliance problems, have "stop-task" authority and make "stop-work" recommendations to the 
Lead EI who has overall Project "stop-work" authority for a Project spread.  The EI will discuss a 
potential “stop-work” action with appropriate Project personnel prior to construction shutdown 
and will notify the Construction Inspector when a stop-work recommendation is issued.   

• The EIs will have the authority to stop activities that violate the environmental conditions of the 
FERC’s Order, stipulations of other environmental permits or approvals, or land-owner easement 
agreements, and to order appropriate corrective action. 



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-39 

 

November 2015 

Tennessee’s Environmental Project Manager will be the primary liaison between the Project and 
Agency representatives.  The Environmental Project Manager will notify the appropriate agency in 
accordance with permit requirements or as required by law regarding all Project related activities, 
(e.g., a spill of hazardous material into a water source, requests for agency guidance, existing 
requirement variances).  

3.2 RESPONSIBILITIES OF ENVIRONMENTAL INSPECTORS 

Tennessee will employ EIs who will be responsible for ensuring that Contractors implement and maintain 
erosion and sediment control BMPs during construction. 

At a minimum, the EI(s) will be responsible for: 

• Ensuring compliance with the requirements of the ECP, the environmental conditions of the 
certificate order, the mitigation measures proposed by the applicant (as approved and/or modified 
by the certificate order), other applicable environmental permits, and environmental requirements 
in land-owner easement agreements; 

• Identifying, documenting, and overseeing corrective actions, as necessary, to bring an activity 
into compliance; 

• Verifying that the limits of authorized construction work areas and locations of ARs are properly 
marked before clearing and maintained throughout construction; 

• Verifying the location of signs and highly visible flagging marking the boundaries of sensitive 
resource areas, waterbodies, wetlands, or areas with special requirements along the construction 
work area; 

• Identifying erosion/sediment control and soil stabilization needs in all areas; 
• Ensuring that the location of dewatering structures and slope breakers will not cause erosion or 

direct water into sensitive environmental resource areas, including cultural resource sites, 
wetlands, waterbodies, and sensitive species habitats; 

• Verifying that dewatering activities are properly monitored and do not result in the deposition of 
sand, silt, and/or sediment into sensitive environmental resource areas, including wetlands, 
waterbodies, cultural resource sites, and sensitive species habitats.  If such deposition is 
occurring, the EI will order the dewatering activity to stop and the design of the outlet structure 
will be modified to prevent reoccurrence; 

• Ensuring that subsoil and topsoil are tested in agricultural and residential areas to measure 
compaction and determine the need for corrective action; 

• Advising the Construction Manager when environmental conditions (such as wet weather or 
frozen soils) make it advisable to restrict or delay construction activities to avoid topsoil mixing, 
excessive rutting, or in some cases, excessive compaction; 

• Ensuring restoration of contours and topsoil; 
• Verifying that the soils imported for agricultural or residential use are certified as free of noxious 

weeds and soil pests, unless otherwise approved in writing by the land-owner; 
• Determining the need for and ensuring that erosion control devices are properly installed to 

prevent sediment flow into sensitive environmental resource areas (e.g., wetlands, waterbodies, 
cultural resource sites, and sensitive species habitats, and onto roads) and determining the need 
for additional erosion control devices; 

• Inspecting and ensuring the maintenance of temporary erosion control measures at least: 
− On a daily basis in areas of active construction or equipment operation; 
− A minimum of once a week in areas with no construction or equipment operation;  
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− Within 24 hours of each 0.5 inch of rainfall or greater.   
• Ensuring the repair of all ineffective temporary erosion control measures within 24 hours of 

identification, or as soon as conditions allow if compliance with this timeframe will result in 
greater environmental impacts; 

• Keeping records of compliance with the environmental conditions of the FERC Orders, and the 
mitigation measures proposed by Tennessee in the application submitted to the FERC, and other 
applicable environmental permits during active construction and restoration; 

• Identifying areas that should be given special attention to ensure stabilization and restoration after 
the construction phase; 

• Verifying that locations for any disposal of excess construction materials for beneficial reuse 
comply with applicable state and federal permit requirements; 

• Monitoring hydrostatic test fill and spill activities and conducting sampling of the test water; 
• Working with water and wetland resource agencies to ensure the ECP is properly implemented; 
• Reviewing the Contractor’s pre-job inventory and location of lubricants, fuels, and other 

materials which could be accidentally discharged into the environment; 
• Consulting with Tennessee to determine reportable spill quantities for materials on the inventory; 
• Classifying each material on the pre-job inventory, including those within designated storage 

areas, as hazardous or non-hazardous; 
• Identifying, in conjunction with the Environmental Coordinator, the approved waste transporters 

and disposal sites for both hazardous and non-hazardous wastes; 
• Approving the Contractor's spill containment equipment and spill response procedures and impact 

minimization measures submitted pursuant to Attachment L3, Spill Prevention and Response 
Plan; 

• Defining the duties and coordinating the responses of all persons involved in cleaning up a spill; 
• Maintaining, with support from Tennessee, an up-to-date list of names, addresses, and phone 

numbers of all persons to be contacted in case of a spill (Attachment L3, Spill Prevention and 
Response Plan);  

• Ensuring the Contractor conducts training for spill prevention and impact minimization as 
outlined in Attachment L3, Spill Prevention and Response Plan; 

• Coordinating with Tennessee’s Field Environmental Representative to determine if waste profiles 
exist for wastes generated during construction pursuant to Attachment L4, Waste Management 
Plan; and 

• Coordinating with the Field Environmental Representative and Contractor to determine the type 
of waste and the party responsible for proper disposal, pursuant to Attachment L4, Waste 
Management Plan. 

3.3 ENVIRONMENTAL TRAINING FOR CONSTRUCTION 

As required, environmental training will be given to all company and Contractor personnel involved 
during construction of the Project.  Construction personnel, including, but not limited to, the Chief 
Inspector; Lead EI; EI; craft inspectors; Contractor job superintendent to loggers, welders, equipment 
operators, and laborers will be given environmental training.  The level of training will vary depending on 
the type of work being performed by the personnel.  Construction personnel are expected to maintain 
strict compliance with applicable permit conditions and approvals to protect the environment during  
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construction.  Training will be given prior to the start of construction and throughout the construction 
process, as needed, and will cover the following issues: 

• The specifics of this ECP and the Spill Prevention and Response Plan (Attachment L3); 
• Job- or activity-specific permit requirements and conditions; 
• Company policies and Project commitments; 
• Cultural resource procedures and restrictions; 
• Threatened and endangered species restrictions; and 
• Any other pertinent information related to the job. 

4.0 PRE-CONSTRUCTION PLANNING 

This section states the pre-construction planning efforts that will be undertaken as part of the Project.  
Further details regarding the construction activities are presented in Section 5.0 – Construction Activities. 

4.1 CONSTRUCTION WORK AREAS 

Pipeline construction workspace requirements are a function of pipe diameter; equipment size; 
topography; geological rock formations; location of construction, such as at road crossings or waterbody 
crossings; pipeline crossovers; methods of construction, such as boring or open cut construction; and 
existing soil conditions encountered during construction.  The proposed pipeline facilities in 
Massachusetts include two 30-inch-diameter pipelines (Segments G, H, K and L); two 24-inch-diameter 
pipelines (Segments N and O); one 20-inch-diameter pipeline (Segment P); and one 12-inch-diameter 
pipeline (Segment Q).  Proposed construction ROW widths for each pipeline segment are outlined in 
Table 2.2-2. 

4.1.1 ROW and Staging Areas 

Construction activities will be restricted to the ROW limits identified on the Aerial Alignment Sheets, 
Attachment L1, and approved by FERC and applicable regulatory agencies.  Construction work areas 
required for safe construction (e.g., construction ROW, extra work space areas, contractor yards, ARs) 
will be identified prior to construction.  However, in limited, non-wetland areas, the construction ROW 
width may be expanded by up to 25 feet without approval from the FERC for the following situations (see 
Attachment L15): 

1. To accommodate full width construction ROW topsoil segregation; 
2. To ensure safe construction where topographic conditions (e.g., steep side-slopes or soil 

limitations exist); and 
3. For truck turn-arounds where no reasonable alternative access exists in limited, non-wetland, or 

non-forested areas. 

Use of these limited areas is subject to land-owner approval and compliance with all applicable survey, 
permitting, mitigation, and reporting requirements.  When such additional areas are used, each one will be  
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identified and the need explained in the weekly or biweekly construction reports to the FERC, if required.  
The following material will be included in the reports (FERC 2013): 

1. The location of each additional area by station number and reference to a previously filed 
alignment sheet, or updated alignment sheets showing the additional areas; 

2. Identification of where the Commission's records contain evidence that the additional areas were 
previously surveyed; and 

3. A statement that land-owner approval has been obtained and is available in the Project files. 

Prior written approval of the FERC Director of the Office of Energy Projects (“FERC Director”) is 
required when the certificated construction ROW width is expanded by more than 25 feet (FERC 2013). 

See Typical Construction Drawings 59 through 71 for typical construction ROW widths, Attachment L2.  
Additional construction ROWs may be required at specific locations to facilitate construction including, 
but not limited to, steep side or vertical slopes, road crossings, crossovers, areas requiring full width 
topsoil segregation, existing utility crossings (e.g., electric transmission lines), and staging areas 
associated with wetland and waterbody crossings.  These locations are shown on the Aerial Alignment 
Sheets, in Attachment L1. 

The ROW will be staked or otherwise marked in the field prior to the beginning of construction.  Utility 
lines located within the Project ROW limits will be located and marked to prevent accidental damage 
during pipeline construction.   

4.1.2 Off ROW Disturbance 

With certain exceptions, construction activities will be restricted to within the limits identified on the 
construction drawings.  The exceptions, which are required to comply with Tennessee’s Plan and 
Procedures, include the installation of slope breakers, installation of energy-dissipating devices, 
installation of dewatering structures, drain tile repair or, for safety reasons, associated with steep slope 
construction, all of which are approved by the FERC.  The Project has been designed to minimize off 
ROW disturbance to the extent practicable by proposing construction workspaces (e.g., top soil storage, 
subsoil storage, equipment travel lanes, etc.) wide enough to adequately and safely construct the Project.   

4.1.3 Access Roads 

Appropriate BMPs will be utilized and maintained on ARs during construction to limit potential impacts 
to areas located outside of the ROW.  The following practices will be implemented, where practicable, to 
minimize potential impacts: 

• Access to the ROW during construction and restoration activities will be permitted only by the 
new or existing ARs identified on the construction drawings and approved by applicable 
regulatory agencies; 

• The Contractor will maintain safe conditions at all road crossings and access points during 
construction and restoration (e.g., implementing a maintenance and protection of traffic plan);   

• Temporary and permanent ARs will be maintained as required during construction to fill 
potholes, install additional erosion and sediment control measures, and repair soft spots that may 
develop during heavy construction vehicle use;   
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• The Contractor will implement appropriate erosion and sedimentation control measures for 
construction/improvement of ARs; 

• The Contractor will ensure that paved road surfaces utilized during construction are kept free of 
mud, sediment, and debris to the extent practicable; 

• Construction entrances, where required by the applicable regulatory agencies, in residential or 
active agricultural areas will be placed on nonwoven geotextile fabric to facilitate removal after 
construction; 

• ARs across a waterbody will use an equipment bridge, cross culvert, or other approved means in 
accordance with Section 6.0; 

• Locate ARs, where possible, so that they do not impact wetlands.  All ARs that will impact 
wetlands will require approval from applicable regulatory agencies and will be protected with the 
appropriate BMPs;   

• Where temporary ARs impact wetlands, unless otherwise authorized by applicable permits, 
equipment mats or an equivalent protective layer will be used; and 

• Minimize the limit of disturbance to only that needed to construct a stable AR where permanent 
ARs impact wetlands.  This will be accomplished by steepening tie-in slopes to the extent 
practicable adjacent to wetlands while still maintaining a stable slope. 

4.1.4 Contractor Yards 

Tennessee has identified locations proposed to be utilized for contractor yards for the Project.  Acreages 
associated with the contractor yards are included in the overall land requirements for the Project, as 
detailed in Table 2.2-1.  The locations of proposed contractor yards are provided in Table 2.2-5.  These 
areas will be used for equipment, pipe, and material storage, as well as temporary field offices and pipe 
preparation/field assembly areas.  Contractor yards proposed represent locations that were utilized for 
prior Tennessee projects, those approved for the construction of the Constitution Pipeline Project, and 
additional areas identified by Tennessee.  Tennessee will advise all Contractors that they will utilize the 
contractor yard locations approved for the Project, and will not establish a staging or warehouse yard for 
this Project without Tennessee first being advised and the FERC granting permission to use the area.  

If agricultural lands are utilized for contractor yards, the Contractor will strip and segregate topsoil prior 
to beginning construction activities.  Areas used as contractor yards will be fully restored using the same 
scope of agricultural mitigation and restoration measures that apply to the pipeline construction ROW.  At 
a minimum, the Contractor will perform the following measures at contractor yards associated with 
agricultural land: 

1. Strip and segregate topsoil in agricultural lands; 
2. Install erosion control structures as directed by the EI, outlined in this ECP, or identified on the 

construction drawings, and maintain them throughout construction and restoration activities; 
3. Implement and comply with the Spill Prevention and Response Plan (Attachment L3); 
4. Implement the Soil Protection and Subsoil Decompaction Mitigation Plan (Attachment L10) as 

required; and 
5. Restore and revegetate disturbed areas in accordance with the measures outlined in this ECP and 

as directed by the EI. 

Other land uses associated with contractor yards will be restored to pre-construction condition in 
accordance with this ECP and applicable regulatory guidelines.   
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4.1.5 Wetland/Waterbody Crossings 

The pre-construction activities include survey of topographic surface elevations, as required, as well as 
field identification/delineation of wetlands and waterbodies within the pipeline ROW.  The survey 
information will be used in conjunction with pre-construction photographs taken at the proposed crossing 
locations to document the pre-existing conditions of the proposed crossings to ensure that existing 
topography and stream profiles are re-established to the extent practicable during restoration.  
Construction plans will be prepared in accordance with Tennessee’s Plan and Procedures and other 
applicable regulatory standards. 

Waterbody crossings will be inspected daily during active construction and weekly during inactive 
construction.  Once restored, crossings will be monitored to ensure that the stream banks and stream 
channel are stable.  The monitoring will continue until adjacent areas are successfully revegetated 

4.2 AGRICULTURAL AREA PLANNING 

4.2.1 Drain Tile and Irrigation Systems 

For agricultural land crossed by the Project, Tennessee will perform the following agricultural area 
planning measures: 

• Attempt to locate existing drain tiles and irrigation systems; 
• Contact land-owners and regional authorities to determine the locations of future drain tiles that 

are likely to be installed within 3 years of the authorized construction; 
• Develop procedures for constructing through drain tile areas, maintaining irrigation systems 

during construction, and repairing drain tiles and irrigation systems after construction; 
• Identify dewatering outlets and favorable locations for the protected day lighting of gravity flow 

drain outlets for new interceptors or replaced drain tiles; and 
• Ensure the depth of cover over the pipeline is sufficient to avoid interference with drain tile 

systems in areas where drain tiles exist or are planned.   

4.2.2 Grazing Deferment 

Tennessee will contact farm operators during the planning phase to develop a plan to delay the pasturing 
of the ROW, following construction, until pasture areas are adequately revegetated.  Tennessee will be 
responsible for maintaining the temporary fences on the ROW until the EI determines that the vegetation 
on the ROW is established and able to accommodate grazing.  At such time, Tennessee will be 
responsible for the removal of the fences.  

4.2.3 Agency Coordination 

Tennessee will coordinate with appropriate agencies as outlined in the ECP.  For agricultural lands, 
Tennessee will obtain recommendations from regional authorities, land management agencies, and/or 
County Conservation Districts regarding the identification of highly erosive soils, permanent erosion 
control, and revegetation specifications.   
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4.3 SPILL PREVENTION AND RESPONSE PLAN 

Tennessee has prepared a Spill Prevention and Response Plan to assist in prevention of any spills that 
may occur during the Project and to respond to any spills that do occur.  The Contractor will be required 
to become familiar with the Spill Prevention and Response Plan and its contents prior to commencing any 
construction-related activities.  The Spill Prevention and Response Plan can be found in Attachment L3 of 
this ECP. 

4.4 WASTE MANAGEMENT PLAN 

Tennessee has prepared a Waste Management Plan to outline the methods for disposal of construction 
debris (e.g., timber, slash, mats, garbage, drilling fluids, excess rock, etc.) prior to beginning construction 
activities.  Off-site disposal in other than commercially operated disposal locations is subject to 
compliance with applicable surveys, land-owner permission, and mitigation requirements.  These 
materials will not be permitted to be disposed of or buried within agricultural lands.  The Waste 
Management Plan can be found in Attachment L4 of this ECP. 

4.5 HORIZONTAL DIRECTION DRILLING CONTINGENCY PLAN 

Tennessee has developed a HDD Contingency Plan to establish procedures for addressing potential 
impacts associated with an inadvertent release of drilling mud through hydraulically induced cracks 
during the HDD process.  The plan identifies operational procedures and responsibilities for the 
prevention, containment, and clean-up of drilling mud that has ponded on the ground surface or within a 
waterbody in relation to an inadvertent release of drilling mud event during HDD operations.  The HDD 
Contingency Plan can be found in Attachment L5 of this ECP. 

4.6 PLAN FOR UNANTICIPATED DISCOVERIES OF CULTURAL AND 
PALEONTOLOGICAL RESOURCES AND HUMAN REMAINS 

In order to minimize the potential for the accidental discovery of cultural resources, Tennessee is 
conducting a detailed archaeological reconnaissance of the proposed Project area.  A Plan for 
Unanticipated Discoveries of Cultural and Paleontological Resources and Human Remains has been 
prepared for the Project to ensure that Tennessee maintains compliance with all applicable regulations 
concerning the protection of cultural resources.  The plan includes procedures and contact information 
that will be followed in the event cultural resources that have not been previously identified in the 
construction documents are discovered.  Tennessee has coordinated with local federally recognized 
Native American Tribes to ascertain feedback on this plan.  Tennessee has considered the suggestions 
made by the Tribes and have incorporated the comments in the plan where applicable.  The Plan for 
Unanticipated Discoveries of Cultural and Paleontological Resources and Human Remains is included as 
Attachment L6 to this ECP. 

4.7 UNANTICIPATED DISCOVERY OF CONTAMINATION PLAN 

Tennessee has prepared an Unanticipated Discovery of Contamination Plan to outline practices to employ 
in the event of an unanticipated discovery of contamination in soil, groundwater, and sediment when  
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excavating during construction and/or maintenance activities, as well as debris or waste materials 
deposited on the pipeline ROW and other Project areas.  The purpose of the Unanticipated Discovery of 
Contamination Plan is to: 

• Protect human health and worker safety; 
• Prevent the spread of contamination; and 
• Comply with applicable state and/or federal regulations. 

The Unanticipated Discovery of Contamination Plan can be found in Attachment L7 of the ECP. 

4.8 BLASTING MANAGEMENT PLAN 

Tennessee has developed a Blasting Management Plan that outlines the procedures and safety measures to 
which the Contractor will adhere to in the event that blasting is required for installation of the Project 
facilities.  This Blasting Management Plan is intended to identify blasting operations, including safety, 
use, storage, and transportation of explosives, that are consistent with minimum safety requirements, as 
defined by federal (e.g., Title 27 (Code of Federal Regulations [“CFR”] 181 - Commerce in Explosives; 
Title 49 CFR 177 - Carriage by Public Highway; Title 29 CFR 1926.900 et seq. Subpart U - Safety and 
Health Regulations for Construction – Blasting and Use of Explosives; Title 29 CFR 
1910.109 - Explosives and Blasting Agents (Occupational Safety and Health Administration [OSHA]); 
29 CFR 1926.900 – General Provisions and Standard Nos. 901, 902, and 904-912), state, and local 
regulations.  The Blasting Management Plan can be found in Attachment L8 of the ECP. 

4.9 INVASIVE SPECIES MANAGEMENT PLAN 

Tennessee is in the process of conducting field surveys to identify occurrences of invasive species within 
the Project ROW and has prepared a state-specific Invasive Species Management Plan (“ISMP”) for all 
construction activities associated with the Project.  This ISMP is specific to revegetation of the ROW 
immediately following construction of the natural gas pipeline and aboveground facilities, as well as 
long-term post-construction monitoring of the ROW as required by applicable federal and state agencies.  
The Invasive Species Management Plan can be found in Attachment L9. 

4.10 SOIL PROTECTION AND SUBSOIL DECOMPACTION MITIGATION PLAN 

Tennessee has developed a Soil Protection and Subsoil Decompaction Mitigation Plan that outlines the 
special soil protection and subsoil mitigation measures and BMPs to be employed by Tennessee during 
construction of the Project on agricultural and residential properties.  The Soil Protection and Subsoil 
Decompaction Mitigation Plan can be found in Attachment L10. 

4.11 ORGANIC FARM PROTECTION PLAN 

Tennessee has developed an Organic Farm Protection Plan (to outline the special procedures and BMPs to 
be employed by Tennessee during construction of the Project on identified farms that are organic certified 
or farms that are in active transition to becoming organic certified.  This plan is intended to address the 
unique management and certification requirements of these organic farm operations.  The Organic Farm 
Protection Plan can be found in Attachment L11.    
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4.12 WINTER CONSTRUCTION PLAN 

Tennessee has prepared a Winter Construction Plan in anticipation of construction activities occurring 
during the winter.  The plan includes special construction techniques and material handling procedures 
that will be required to safely construct the Project.  The plan can be found in Attachment L12 of the 
ECP. 

4.13 KARST MITIGATION PLAN 

Tennessee has prepared a Karst Mitigation Plan in anticipation of construction activities occurring in 
areas with known karst features.  The plan includes measures that will be followed in the event that karst 
features are discovered during construction of the Project.  The plan can be found in Attachment L13 of 
this ECP. 

4.14 GENERAL TRAIL CROSSING PLAN 

Tennessee has prepared a General Trail Crossing Plan (“Crossing Plan”) in anticipation of the Project 
crossing hiking trails in the Commonwealth of Massachusetts, including the Appalachian Trail (“AT”) 
Corridor in the Town of Dalton.  The Crossing Plan serves to establish protocols to protect recreational 
users during construction; avoid and minimize impacts to the trails; and to preserve their integrity and the 
user experience.  The plan can be found in Attachment L14 of the ECP. 

4.15 STORMWATER POLLUTION PREVENTION 

This ECP has been prepared in compliance with the U.S. Environmental Protection Agency’s (“USEPA”) 
National Stormwater Program General Permit requirements and National Pollution Discharge Elimination 
System (“NPDES”) requirements for stormwater discharges from construction activities.  This ECP will 
be made available on each construction spread. 

5.0 CONSTRUCTION ACTIVITIES 

This section presents details regarding specific construction activities.  Additional general sequencing of 
planning, installation, cleanup, and restoration are presented in later sections of this ECP. 

5.1 GENERAL PIPELINE CONSTRUCTION SEQUENCE 

Installation of the pipeline will typically proceed from one end of the construction spread to the other in 
an assembly line or "mainline" fashion.  The spacing between the individual crews responsible for each 
interdependent activity is based on the anticipated rate of progress.  The activities listed below are 
normally performed in the following sequence: 

• Pre-construction planning; 
• Survey and flagging the ROW; 
• Clearing the ROW; 
• Installing temporary sediment barriers; 
• Grading the ROW; 
• Installing temporary interceptor dikes; 
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• Trenching/excavating the trench; 
• Pipe stringing and bending; 
• Welding, weld inspection, and coating of field joints; 
• Trench dewatering; 
• Lowering the pipe into the trench; 
• Padding/backfilling the trench; 
• Hydrostatic testing of pipe; and 
• ROW clean-up and restoration. 

5.2 APPROVED AREAS OF DISTURBANCE 

Project-related ground disturbance will be limited to the construction ROW, additional workspace areas, 
contractor yards, borrow and disposal areas, ARs, and other areas approved in the certificate order.  
Project related ground disturbing activities outside these certificated areas, except those needed to comply 
with Tennessee’s Plan and Procedures (e.g., slope breakers, energy-dissipating devices, dewatering 
structures, drain tile system repairs, etc.) will require prior FERC Director approval and applicable agency 
approval(s).  All construction or restoration activities outside of the certificated areas are subject to 
applicable survey and mitigation requirements. 

As previously noted, the standard construction corridor width for the Project will be 100 feet in all upland 
areas.  The construction ROW width may be expanded by up to 25 feet to accommodate full construction 
ROW topsoil segregation, bedrock spoil storage, and to ensure safe construction where topographic 
conditions (such as side-slopes) or soil limitations require it.  The construction corridor in wetlands and 
waterbodies will be reduced to 75 feet, as described in Tennessee’s Plan and Procedures. 

5.3 DISTURBANCE ADJACENT TO IDENTIFIED CULTURAL RESOURCE SITES 

Any activity that causes ground disturbance has the potential to disturb cultural sites, and sites are often 
not readily identifiable by the untrained eye.  Tennessee is coordinating with the Massachusetts Historical 
Commission (“MHC”) to develop avoidance plans for any required cultural sites.  Identified cultural 
resource sites will be cordoned off, where required and in accordance with applicable avoidance plans 
prior to construction activities beginning, including clearing activities to reduce the possibility of 
accidental impacts to significant cultural resource sites that are located directly adjacent to the 
construction corridor.   

Temporary barriers, as necessary, will be installed in accordance with applicable avoidance plans.  The 
temporary barriers may include orange safety fences, temporary chain link fencing, temporary concrete 
barriers, or a combination of all three.  Any avoidance measures will be outlined in the avoidance plans, 
approved by the MHC.  Tennessee will adhere to the avoidance plans to determine placement and type of 
avoidance measures needed.  Temporary barriers will be maintained throughout construction and will be 
removed once construction and restoration of the workspace is complete.  

To minimize unauthorized collecting of cultural resource material or vandalism to known cultural 
resource sites, the Contractor will inform construction crews of the requirements relating to cultural 
resource protection and all workers will attend mandatory training on the significance of cultural 
resources and the relevant federal regulations intended to protect them.  Construction personnel who 
operate ground-disturbing equipment will receive special instruction on the types of cultural resources 
that may be encountered and the procedures to be followed if they encounter buried archaeological 
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deposits or features.  Construction workers and other Project personnel present in the workspace will be 
informed of the EI’s authority to halt work if unidentified archeological resources are encountered.  
Personnel will be informed that they are subject to prosecution for knowingly disturbing historic or 
prehistoric sites or for collecting artifacts.  Any violation may result in removal from the Project and/or 
may result in civil or criminal penalties in accordance with the Archaeological Resources Protection Act 
of 1979 (as amended) (U.S. Code [USC] 1979). 

5.4 CLEARING 

Clearing consists of the removal of vegetation and other obstructions from the ROW.  Clearing will be 
restricted to only that portion of the ROW necessary for actual construction.  Trees, brush, and other 
obstructions will be cleared to permit safe and efficient use of machinery and other construction 
equipment.  

Various clearing methods may be employed, depending on tree size, contours of the land, and the ability 
of the ground to support clearing equipment.  Trees, if suitable, may be taken off-site by the clearing 
Contractor and used for timber unless alternate arrangements have been made with the land-owner, as 
specified in land-owner agreements.   

• Timber not designated for other uses will be disposed of by the clearing Contractor, as designated 
by the EI or in approved areas that were identified prior to clearing.   

• Timber will not be stacked in drainage ways or left within wetlands. 

Brush, scrub vegetation, and woodchips may be disposed of in one of several ways, depending on 
applicable restrictions and the terms of applicable permits and/or easement agreements:  

Brush 

• Brush will not be piled along the edge of the ROW unless requested in writing by the land-owner 
or land managing agency. 

• Tennessee does not plan to use brush piles as wildlife habitat unless requested in writing by the 
land-owner, land managing agency, or applicable regulatory agency.  If required, brush piles will 
be a maximum of 12 feet wide and compacted to 4 feet high with breaks every 100 to 200 feet.  
Brush piles will not extend through wetlands or waterbodies. 

• All brush will be removed from wetland and waterbody areas. 
• Off-ROW stacking must be approved by the land-owner and the Commission. 
• Brush piles may be chipped and spread across the ROW in accordance with the restrictions 

outlined in the woodchips section below. 
• Brush piles will not be burned as part of construction of the Project. 

Woodchips 

• Woodchips may be spread across the ROW within upland areas, with EI approval, in a manner 
that does not inhibit revegetation.  Woodchips left on the ROW will require fertilizer application 
during restoration. 

• Woodchips will not be left in agricultural lands, wetlands, waterbodies, or other sensitive areas or 
within 50 feet of these areas. 



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-50 

 

November 2015 

• Woodchips will not be stockpiled in such a manner that they may be transported into a wetland or 
agricultural land. 

Temporary BMPs will be installed as necessary, and in accordance with approved plans, to prevent 
erosion within the ROW immediately after soil disturbances.  

The following are standard procedures that Tennessee will follow during the clearing phase of 
construction: 

• ROW boundaries (e.g., workspace limits) and wetland boundaries will be clearly delineated prior 
to clearing. 

• Trees to be saved will be marked (flagging, construction fencing, etc.) before clearing begins. 
• The construction corridor will be cleared and graded to remove brush, trees, roots, and other 

obstructions such as large rocks and stumps.  Non-woody vegetation may be mowed to ground 
level.   

• Existing fences that need to be temporarily removed for access will be maintained by the use of a 
temporary fence section.  Prior to being cut, the fence will be properly braced and similar material 
used to construct the section.  At no time will an unattended section be left open. The section will 
be replaced after removing construction debris with a permanent fence of the same or similar 
material and same or better condition. 

• Pruning may be necessary to clear the ROW.  Pruning cuts will be made as follows: 
− Cuts will be cut smooth; 
− Cuts will be made immediately in front of the branch collar; 
− Large, heavy branches will be precut on the underside to prevent splitting or peeling of bark; 

and 
− Climbing spurs will not be used on trees that are to remain standing. 

• Trees will be felled into the ROW to prevent damage to trees adjacent to the ROW. 
• Trees that have fallen into waterbodies or beyond the ROW as a result of the clearing activities 

will be removed immediately. 

5.5 RESIDENTIAL AREA CONSTRUCTION 

Temporary construction impacts on residential areas could include inconvenience caused by noise and 
dust generated by construction equipment, personnel, and trenching of roads or driveways; ground 
disturbance of lawns; removal of trees, landscaped shrubs, or other vegetative screening between 
residences; potential damage to existing septic systems or wells; and removal of aboveground structures 
such as fences, sheds, or trailers from the ROW.  Tennessee will make every effort to ensure that 
construction activities minimize adverse impacts to residential properties and that restoration is prompt 
and thorough. 

Throughout construction, traffic lanes and access to homes will be maintained, except for the brief 
periods essential for laying the new pipeline.  The Contractor will erect temporary safety fences at the 
edge of the construction ROW for a distance of 100 feet on either side of any residence.  Tennessee may 
use techniques such as stovepipe and drag section construction in order to minimize the impacts of 
construction in residential areas on a site-specific basis.  Residential and commercial structures within 
50 feet of construction are shown in Table 5.5-1.  Site-specific residential construction plans will be 
utilized for residences within 50 feet of the edge of the construction ROW.   
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Affected land-owners will be notified at least five days before construction commences, unless more 
advance notice is required pursuant to a land-owner agreement. In addition, Tennessee will work to 
accommodate any special concerns regarding ornamental shrubs, trees, or structures by developing 
individual land-owner agreements prior to construction. 

Land-owners whose access to their property will be affected by construction will receive pre-construction 
notification either in person or via phone communications from Tennessee’s land agents.  At a minimum, 
Tennessee will attempt to provide individual notification to immediately affected land-owners at least five 
days before construction commences and will attempt to provide general public notifications as early as 
possible or as required under permit conditions.  

Tennessee will take measures to ensure that construction activities do not prevent access to residential 
areas by fire and emergency vehicles.  At least one lane of traffic will be kept open for emergency 
vehicles when constructing on or across residential streets.  During any period when a road is completely 
cut or temporarily closed, steel plates will be available on-site to immediately cover the open area to 
permit travel of emergency vehicles.  

In residential areas, topsoil replacement (i.e., importation of topsoil) is an acceptable alternative to topsoil 
segregation.  Separation of segregated topsoil and subsoil will be maintained throughout construction 
where topsoil segregation is conducted.  Segregated topsoil will not be used for padding the pipe or filling 
sandbags.  Compaction testing may be performed prior to final restoration, and appropriate soil 
compaction mitigation will be performed in severely compacted areas.  This may include, but is not 
limited, to disking, rototilling, and harrowing the subsoil prior to topsoil placement. 

Tennessee will use a typical pipeline construction sequence in which the pipeline installation crew is 
followed by a separate backfill crew to ensure that the trench is backfilled within 10 days after pipeline 
installation in residential areas.  Tennessee will require its Contractor, by contractual agreement, to 
backfill trenches in residential areas as soon as practicable after the installation of the pipeline.   

As necessary to minimize impacts, Tennessee will use specialized stove pipe or drag section construction 
in residential areas.  The stove pipe construction method typically is used when the pipeline is to be 
installed in very close proximity to an existing structure.  A description of the stove-pipe and drag-section 
installation techniques can be found in Sections 5.16 and 5.17 of this ECP. 

Residential areas will be restored and construction debris removed as soon as practicable or within 10 
days after backfilling the trench.  Lawns will be raked, topsoil added as necessary, and lawns restored per 
agreements with land-owners.  Ornamental shrubs will be replaced where possible. Contractors will 
restore fences, mailboxes, and other structures (not in conflict with the installed pipeline) removed during 
construction.  Sidewalks, driveways, and roads will be restored as soon as practicable.  

Additionally, Tennessee is planning to test water wells within 200 feet of the construction workspace 
along the ROW, both before and after construction, for water quantity and quality parameters. In order for 
a land-owner or resident to immediately qualify for post-construction testing, they must allow Tennessee 
access to property on which such water wells are located to conduct a pre-construction test.  Tennessee 
will conduct testing of all wells within the proposed area as referenced above, both pre- and post-
construction, unless otherwise prohibited by the resident or land-owner.  Tennessee will similarly, at the 
request of a land-owner, sample developed springs used for drinking water pre- and post-construction 
within the area referenced above.  Water quality parameters for testing of both wells and developed 
springs used for drinking water will include: yield, pH, petroleum based hydrocarbons, total suspended 
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solids, total dissolved solids, nitrates, nitrites, arsenic, iron, manganese, lead, copper, and total coliform 
bacteria. After restoration is complete, a Tennessee representative will contact land-owners to ensure that 
conditions of all agreements have been met and that the land-owner has been compensated for damage 
incurred during construction. 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Wright to Dracut 
Pipeline Segment Berkshire SP-SEG_G-RES-001 Residence 

Single Family G 0.55 SW / 38 SW / 148 See Drawings 

Wright to Dracut 
Pipeline Segment Berkshire SP-SEG_G-RES-005 Residence 

Single Family G 7.10 NW / 0 NW / 25 See Drawings 

Wright to Dracut 
Pipeline Segment Berkshire SP-SEG_G-RES-007 Residence 

Single Family G 12.09 NW / 19 SW / 395 See Drawings 

Wright to Dracut 
Pipeline Segment Franklin SP-SEG_G-RES-015 Residence 

Single Family G 28.54 NW / 37 NW / 118 See Drawings 

Wright to Dracut 
Pipeline Segment Franklin SP-SEG_G-RES-015 Trailer/Mobile 

Home G 28.55 SE / 17 SE / 232 See Drawings 

Wright to Dracut 
Pipeline Segment Franklin SP-SEG_G-RES-016 Residence 

Single Family G 29.97 NW / 9 NW / 44 See Drawings 

Wright to Dracut 
Pipeline Segment Franklin SP-SEG_H-RES-002 Trailer/Mobile 

Home H 3.30 SE / 41 SE / 151 See Drawings 

Wright to Dracut 
Pipeline Segment Franklin SP-SEG_H-RES-004 Residence 

Single Family H 4.73 SE / 43 SE / 68 See Drawings 

Wright to Dracut 
Pipeline Segment Franklin SP-SEG_H-RES-011 Trailer/Mobile 

Home H 22.93 W / 0 SE / 4 See Drawings 

Wright to Dracut 
Pipeline Segment Middlesex SP-SEG_K-RES-001 Residence 

Single Family K 0.52 NE / 7 NE / 47 See Drawings 

Maritimes Delivery 
Line Middlesex LA-SEG_L-RES-001 Residence 

Single Family L 0.29 NE / 31 NE / 71 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-004 Residence 
Single Family N 1.98 NE / 18 NE / 53 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-005 Residence 
Single Family N 2.38 NE / 45 NE / 110 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Lynnfield Lateral Essex LA-SEG_N-RES-005 Residence 
Single Family N 2.41 NE / 25 NE / 90 See Drawings 

Lynnfield Lateral Middlesex MA LL 48.01/MA WD 
369.00 

Commercial 
Building N 2.67 SW / 36 SW / 76 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-006 Residence 
Single Family N 3.60 NE / 6 NE / 56 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-007 Residence 
Single Family N 3.85 SW / 34 SW / 149 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-008 Residence 
Single Family N 3.96 NE / 26 NE / 51 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-009 Residence 
Single Family N 4.09 NE / 9 NE / 59 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-009 Residence 
Single Family N 4.10 SW / 6 SW / 31 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-009 Residence 
Single Family N 4.13 NE / 9 NE / 34 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-009 Residence 
Single Family N 4.15 SE / 11 SW / 89 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-010 Residence 
Single Family N 4.20 SE / 40 SW / 82 See Drawings 

Lynnfield Lateral Essex LA-SEG_N-RES-010 Residence 
Single Family N 4.28 NE / 1 NE / 26 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-011 Residence 
Single Family N 4.70 NE / 11 NE / 36 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-013 Residence 
Single Family N 4.88 SW / 49 SW / 99 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Lynnfield Lateral Middlesex LA-SEG_N-RES-013 Residence 
Single Family N 4.90 SW / 48 SW / 123 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-013 Residence 
Single Family N 5.01 SW / 33 SW / 73 See Drawings 

Lynnfield Lateral Middlesex MA LL 90.00, MA LL 
92.00/MA WD 369.00 

Commercial 
Building N 6.04 NW / 32 NE / 197 See Drawings 

Lynnfield Lateral Middlesex MA LL 90.00, MA LL 
92.00/MA WD 369.00 

Commercial 
Building N 6.04 NW / 30 NE / 196 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-014 Residence 
Single Family N 6.46 NW / 45 NW / 160 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-014 Residence 
Single Family N 6.46 W / 0 NE / 172 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-015 Residence 
Single Family N 6.49 NE / 36 NE / 165 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-015 Residence 
Single Family N 6.55 NE / 21 NE / 100 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-015 Residence 
Single Family N 6.57 NE / 42 NE / 119 See Drawings 

Lynnfield Lateral Essex MA LL 116.00/MA 
WD 369.00 

Commercial 
Building N 6.78 NE / 21 NE / 86 See Drawings 

Lynnfield Lateral Essex MA LL 116.00/MA 
WD 369.00 

Commercial 
Building N 6.89 W / 0 NE / 93 See Drawings 

Lynnfield Lateral Essex MA LL 116.00/MA 
WD 369.00 

Commercial 
Building N 6.89 W / 0 NE / 138 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Lynnfield Lateral Middlesex MA LL 124.00/MA 
WD 369.00 

Commercial 
Building N 8.19 SW / 39 SW / 79 See Drawings 

Lynnfield Lateral Middlesex MA LL 130.00/MA 
WD 369.00 

Commercial 
Building N 8.26 SW / 14 SW / 39 See Drawings 

Lynnfield Lateral Middlesex MA WD 369.00 Commercial 
Building N 8.89 NE / 49 NE / 368 See Drawings 

Lynnfield Lateral Middlesex MA LL 136.00/MA 
WD 369.00 

Commercial 
Building N 9.07 SW / 29 NE / 215 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-016 Residence 
Single Family N 9.09 SW / 8 SW / 33 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-016 Residence 
Single Family N 9.12 SW / 1 SW / 20 See Drawings 

Lynnfield Lateral Middlesex LA-SEG_N-RES-017 Residence 
Single Family N 11.79 NE / 46 NE / 144 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-001 Residence 
Single Family O 0.03 NE / 1 NE / 16 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-001 Residence 
Single Family O 0.07 NW / 23 NW / 38 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-002 Residence 
Single Family O 0.69 SE / 37 SE / 137 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-002 Residence 
Single Family O 0.71 NW / 8 NW / 48 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-002 Residence 
Single Family O 0.77 SE / 25 SE / 75 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Peabody Lateral Essex LA-SEG_O-RES-003 Residence 
Single Family O 1.02 NE / 11 NW / 54 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-003 Residence 
Single Family O 1.06 SE / 31 SE / 106 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-003 Residence 
Single Family O 1.08 NW / 34 NW / 74 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-004 Residence 
Single Family O 2.90 NW / 9 NW / 44 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-005 Residence 
Single Family O 3.10 SW / 45 SW / 70 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-005 Residence 
Single Family O 3.12 SW / 33 SW / 58 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-005 Residence 
Single Family O 3.15 SW / 46 SW / 71 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-006 Residence 
Single Family O 3.25 SW / 48 SW / 73 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-006 Residence 
Single Family O 3.29 SW / 48 SW / 73 See Drawings 

Peabody Lateral Essex LA-SEG_O-RES-006 Residence 
Single Family O 3.33 SW / 40 SW / 65 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-001 Residence 
Single Family P 1.17 SE / 38 SE / 88 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-001 Residence 
Single Family P 1.19 NW / 43 NW / 68 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-002 Residence 
Single Family P 1.38 SE / 36 SE / 86 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Haverhill Lateral Middlesex LA-SEG_P-RES-002 Residence 
Single Family P 1.39 NW / 23 NW / 48 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-002 Residence 
Single Family P 1.41 SE / 16 SE / 66 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-002 Residence 
Single Family P 1.42 NW / 23 NW / 48 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-003 Residence 
Single Family P 2.53 NW / 32 NW/ 57 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-003 Residence 
Single Family P 2.57 SE / 23 SE/ 73 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-003 Residence 
Single Family P 2.59 NW / 18 NW / 58 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-003 Residence 
Single Family P 2.65 SE / 25 SE/ 60 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-004 Residence 
Single Family P 2.67 NW / 48 NW / 108 See Drawings 

Haverhill Lateral Middlesex LA-SEG_P-RES-004 Residence 
Single Family P 2.71 NW / 30 NW / 90 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-005 Residence 
Single Family P 2.77 NE / 1 SE / 2 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-005 Residence 
Single Family P 2.79 NW / 19 NW / 79 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-005 Residence 
Single Family P 2.81 SE / 2 SE / 17 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-005 Residence 
Single Family P 2.83 NW / 40 NW / 75 See Drawings 



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-59 

 

November 2015 

Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Haverhill Lateral Essex LA-SEG_P-RES-006 Residence 
Single Family P 3.28 SE / 20 SE / 70 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-006 Residence 
Single Family P 3.36 SE / 20 SE / 70 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-007 Residence 
Single Family P 4.29 NW / 21 NW / 61 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-007 Residence 
Single Family P 4.31 SW / 34 SE / 76 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-008 Residence 
Single Family P 4.52 NW / 3 NW / 28 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-008 Residence 
Single Family P 4.52 SE / 10 SE / 50 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-008 Residence 
Single Family P 4.57 NW / 17 NW / 42 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-008 Residence 
Single Family P 4.59 SE / 4 SE / 19 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-009 Residence 
Single Family P 4.91 SE / 11 SE / 26 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-009 Residence 
Single Family P 4.93 NW / 49 NW / 76 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-009 Residence 
Single Family P 4.98 SE / 0 SE / 15 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-009 Residence 
Single Family P 5.00 SE / 26 SE / 41 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-010 Trailer/Mobile 
Home P 5.03 SE / 4 SE / 19 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Haverhill Lateral Essex LA-SEG_P-RES-010 Residence 
Single Family P 5.04 SE / 16 SE / 31 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-010 Residence 
Single Family P 5.07 SE / 14 SE / 54 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-010 Residence 
Single Family P 5.07 NW / 4 NW / 29 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-010 Trailer/Mobile 
Home P 5.10 W / 0 NW / 10 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-010 Residence 
Single Family P 5.15 NW / 45 NW / 60 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-011 Single Family 
Residence P 5.23 NW / 40 NW / 55 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-011 Residence 
Single Family P 5.30 SE / 9 SE / 69 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-011 Residence 
Single Family P 5.31 NW / 23 NW / 38 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-012 Residence 
Single Family P 5.33 SE / 32 SE / 92 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-012 Residence 
Single Family P 5.34 NW / 5 NW / 20 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-012 Residence 
Single Family P 5.35 NW / 41 NW / 56 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-012 Residence 
Single Family P 5.35 SE / 5 SE / 40 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Haverhill Lateral Essex LA-SEG_P-RES-012 Residence 
Single Family P 5.40 SE / 12 SE / 47 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-012 Residence 
Single Family P 5.40 NW / 19 NW / 59 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-012 Residence 
Single Family P 5.43 NW / 46 NW / 96 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-013 Residence 
Single Family P 5.70 SE / 31 SE / 46 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-013 Residence 
Single Family P 5.72 NE / 1 SE / 9 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-013 Residence 
Single Family P 5.73 NW / 19 NW / 35 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-014 Residence 
Single Family P 5.75 NW / 33 NW / 73 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-014 Residence 
Single Family P 5.77 NW / 7 NW / 32 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-014 Residence 
Single Family P 5.78 NW / 12 NW / 32 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-014 Residence 
Single Family P 5.81 NW / 27 NW / 52 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-014 Residence 
Single Family P 5.83 SE / 1 SE / 16 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-014 Residence 
Single Family P 5.84 NW / 15 NW / 40 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-015 Residence 
Single Family P 6.70 SE / 3 SE / 28 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Haverhill Lateral Essex LA-SEG_P-RES-015 Residence 
Single Family P 6.72 NW / 41 NW / 91 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-015 Residence 
Single Family P 6.73 NW / 9 NW / 29 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-017 Residence 
Single Family P 9.00 SE / 6 SE / 36 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-017 Residence 
Single Family P 9.01 NW / 10 NW / 20 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-017 Residence 
Single Family P 9.04 NW / 1 NW / 11 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-017 Residence 
Single Family P 9.06 W / 0 NW / 10 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.10 NW / 12 NW / 22 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.11 SE / 16 SE / 56 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.13 SE / 8 SE / 38 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.21 NW / 34 NW / 84 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.23 SE / 33 SE / 58 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.26 SE / 5 NE / 394 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.26 NW / 14 NW / 29 See Drawings 
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Table 5.5-1 
Residences and Commercial Buildings Within 50 Feet of Pipeline Facilities in Massachusetts 

Facility Name County 

Commercial 
Structure Line List 

Number or 
Residential Drawing 

Number 

Building Type Segment1 Milepost 

Direction (NSEW)2 / 
Distance3 (feet) 

Mitigation4 
Edge of 

Workspace 
Pipeline 

Centerline 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.26 NW / 12 NW / 27 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Commercial 
Building P 9.26 W / 0 SE / 7 See Drawings 

Haverhill Lateral Essex LA-SEG_P-RES-018 Residence 
Single Family P 9.26 SE / 17 SE / 146 See Drawings 

Fitchburg Lateral 
Extension Middlesex SP-SEG_Q-RES-001 Building 

Mobile Home Q 6.09 NE / 3 NE / 28 See Drawings 

Fitchburg Lateral 
Extension Worcester SP-SEG_Q-RES-003 Residence 

Single Family Q 13.50 SW / 16 SW / 66 See Drawings 

Fitchburg Lateral 
Extension Worcester SP-SEG_Q-RES-003 Residence 

Single Family Q 13.59 NW / 37 SW / 152 See Drawings 

Source:  Survey data, aerial photography interpretation 
1 Each segment is associated with its own set of MPs beginning at MP 0.00.  
2  NSEW – “North, South, East, West” 
3  Distances are approximate and derived from aerial photography (where survey is not available).  When multiple structures on a single parcel, the closest structure to the 

workspace or pipeline centerline is depicted.  The associated drawings depict all structures. 
4  Residential Construction Plans are provided in Volume II, Appendix P of the ER.   
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Table 5.5-2 
Public and Private Water Supply Wells and Protection Areas within 200 Feet of Pipeline Facilities in Massachusetts 

Facility Name County Township/ 
Town Segment1 

Nearest Milepost2 Well/ Spring/Water Supply 
Protection Area 

Distance from 
Centerline 

(feet) 

Distance from 
Construction Work 

Area 
(feet) 

Private/ 
Public 

Drinking 
Water 

(Yes / No)3 
Notes4 

Begin End 
Wright to Dracut Pipeline Segment Berkshire Hancock G 0.49 Well UNK UNK Private Yes Land Agent Confirmed 

Wright to Dracut Pipeline Segment Berkshire Hancock G 0.49 0.60 Water Supply Protection 
Area UNK UNK Private Yes Public Dataset 

Wright to Dracut Pipeline Segment Berkshire Hancock G 0.67 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Hancock G 1.64 Well UNK UNK Private Yes Land Agent Confirmed 

Wright to Dracut Pipeline Segment Berkshire Lanesborough G 5.73 5.95 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Wright to Dracut Pipeline Segment Berkshire Cheshire G 7.81 Well 427 76 Private Yes Field Surveyed 

Wright to Dracut Pipeline Segment Berkshire Cheshire G 7.91 7.95 Water Supply Protection 
Area UNK UNK Private Yes Public Dataset 

Wright to Dracut Pipeline Segment Berkshire Dalton G 12.09 12.96 Water Supply Protection 
Area UNK UNK Private Yes Public Dataset 

Wright to Dracut Pipeline Segment Berkshire Windsor G 17.02 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 18.07 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 19.60 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 19.97 Well 79 19 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.04 Well 114 56 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.14 Well 121 86 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.14 Well 229 58 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.17 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.34 Well 223 158 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.64 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.75 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 20.75 Well 177 41 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 21.29 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Berkshire Windsor G 21.38 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 21.43 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 21.52 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 21.57 Well 214 50 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 21.58 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 21.66 Well 328 50 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 21.76 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 23.27 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 23.44 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 24.09 Well 36 11 Private Yes Land Agent Confirmed 
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Table 5.5-2 
Public and Private Water Supply Wells and Protection Areas within 200 Feet of Pipeline Facilities in Massachusetts 

Facility Name County Township/ 
Town Segment1 

Nearest Milepost2 Well/ Spring/Water Supply 
Protection Area 

Distance from 
Centerline 

(feet) 

Distance from 
Construction Work 

Area 
(feet) 

Private/ 
Public 

Drinking 
Water 

(Yes / No)3 
Notes4 

Begin End 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 24.18 Well 197 58 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 24.24 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 24.87 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 25.22 Well 149 99 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 25.59 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 26.18 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 26.49 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 26.58 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 26.60 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Hampshire Plainfield G 26.60 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 27.22 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 27.84 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 28.20 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 28.46 Well 95 30 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 28.54 Well 214 30 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 28.55 Well 229 15 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 29.43 Well UNK UNK Private Yes Land Agent Confirmed 

Wright to Dracut Pipeline Segment Franklin Ashfield G 29.79 30.17 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Wright to Dracut Pipeline Segment Franklin Ashfield G 29.81 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 30.04 Well 262 147 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 30.31 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 30.39 Well 203 89 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 30.70 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 30.89 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 31.36 Well 76 16 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 31.37 Well UNK UNK Public5 Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 31.37 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 31.54 Well 92 57 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 31.77 Well UNK UNK Public5 Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 31.99 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 32.24 Well 228 168 Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Ashfield G 32.42 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Conway H 2.07 Well UNK UNK Private Yes Land Agent Confirmed 
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Table 5.5-2 
Public and Private Water Supply Wells and Protection Areas within 200 Feet of Pipeline Facilities in Massachusetts 

Facility Name County Township/ 
Town Segment1 

Nearest Milepost2 Well/ Spring/Water Supply 
Protection Area 

Distance from 
Centerline 

(feet) 

Distance from 
Construction Work 

Area 
(feet) 

Private/ 
Public 

Drinking 
Water 

(Yes / No)3 
Notes4 

Begin End 
Wright to Dracut Pipeline Segment Franklin Conway H 2.26 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Conway H 4.11 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Shelburne H 4.91 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Shelburne H 5.03 Well UNK UNK Private Yes Land Agent Confirmed 
Wright to Dracut Pipeline Segment Franklin Shelburne H 5.08 Well UNK UNK Private Yes Land Agent Confirmed 

Wright to Dracut Pipeline Segment Franklin Montague H 14.24 15.79 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Wright to Dracut Pipeline Segment Franklin Erving H 16.41 Well 449 184 Private Yes Field Surveyed 

Wright to Dracut Pipeline Segment Franklin Northfield H 18.43 18.78 Water Supply Protection 
Area UNK UNK Private Yes Public Dataset 

Lynnfield Lateral Essex Andover N 2.86 5.75 Water Supply Protection 
Area UNK UNK Private Yes Public Dataset 

Lynnfield Lateral Middlesex Tewksbury N 3.18 4.98 Water Supply Protection 
Area UNK UNK Private Yes Public Dataset 

Lynnfield Lateral Middlesex Wilmington N 8.67 10.16 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Lynnfield Lateral Middlesex North Reading N 10.16 10.81 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Peabody Lateral Essex Lynnfield O 0.66 2.44 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Peabody Lateral Essex Peabody O 4.04 4.50 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Fitchburg Lateral Extension Middlesex Townsend Q 7.46 8.81 Water Supply Protection 
Area UNK UNK Public5 Yes Public Dataset 

Fitchburg Lateral Extension Worcester Lunenburg Q 10.50 Well UNK UNK Private Yes Land Agent Confirmed 
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Table 5.5-2 
Public and Private Water Supply Wells and Protection Areas within 200 Feet of Pipeline Facilities in Massachusetts 

Facility Name County Township/ 
Town Segment1 

Nearest Milepost2 Well/ Spring/Water Supply 
Protection Area 

Distance from 
Centerline 

(feet) 

Distance from 
Construction Work 

Area 
(feet) 

Private/ 
Public 

Drinking 
Water 

(Yes / No)3 
Notes4 

Begin End 
Fitchburg Lateral Extension Worcester Lunenburg Q 12.40 Well 54 4 Private Yes Land Agent Confirmed 
Fitchburg Lateral Extension Worcester Lunenburg Q 12.46 Well 26 1 Private Yes Land Agent Confirmed 
Fitchburg Lateral Extension Worcester Lunenburg Q 12.50 Well 28 3 Private Yes Land Agent Confirmed 
Fitchburg Lateral Extension Worcester Lunenburg Q 12.54 Well 31 5 Private Yes Land Agent Confirmed 

Source:  Pennsylvania = For Wells: PASDA;  For Water Supply Protection Areas: Data is not publicly available.  Consultation is ongoing.  Public data is supplemented by field surveys and land-owner information. 

              New York = For Wells: NYSGIS;  For Water Supply Protection Areas: Data is not publicly available.  Consultation is ongoing.  Public data is supplemented by field surveys and land-owner information. 
              For New York, the data used for this table does not indicate if the dataset contains private or public wells. 

              Massachusetts = For Wells: MassGIS;  For Water Supply Protection Areas: MassGIS;  Public data is supplemented by field surveys and land-owner information. 
               For Massachusetts, the data used only contains public water supply wells. 

              New Hampshire = For Wells: GRANIT;  For Water Supply Protection Areas:  GRANIT;  Public data is supplemented by field surveys and land-owner information. 

               Connecticut = Data is not publicly available.  Consultation is ongoing.  Public data is supplemented by field surveys and land-owner information. 
1 Each segment is associated with its own set of MPs beginning at MP 0.00. 
2 Nearest MP is the location of the associated pipeline segment nearest to the well/spring. For water supply protection areas, a range of MPs, begin and end will be called out, corresponds to the limits of the protection area. 
3 All wells have been assumed to be for human consumption. 
4 Records noted as "Land Agent Confirmed" indicates that a well is located on the parcel, but the exact location is uncertain.  The entire parcel boundary was used for determining distances from the project for "Land Agent Confirmed" wells since the exact location of the well on that property is 

unknown.  UNK = unknown 
5 Indicates land ownership information was used to assess whether the well was public. 
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5.6 AGRICULTURAL AREA CONSTRUCTION 

Agricultural lands may include land used for crop or hay production.  Agricultural land in the Project area 
is also used for the production of field crops, such as hay and corn, and for livestock grazing.   

Tennessee will minimize adverse impacts on agricultural land by implementing the BMPs found in this 
ECP.  The BMPs related to agricultural lands were developed utilizing guidance provided in Tennessee’s 
Plan and Procedures. 

Tennessee will work with applicable agencies and land-owners in areas of agricultural land to ensure that 
proper restoration of any impacted land occurs, including replacement of segregated topsoil, stone 
removal, and compliance with reseeding recommendations.   

Within agricultural lands crossed by the Project, Tennessee will negotiate with and reimburse land-
owners/producers of products for damages or loss to their product as a result of the construction of the 
proposed Project.  Tennessee will continue to identify specialty crop areas, organic farms, and drainage 
systems through land-owner discussions and will work with land-owners to avoid these features where 
possible.  Where avoidance is not possible, Tennessee will work with land-owners to properly restore 
affected areas and/or drainage features.  Tennessee will monitor restored areas after construction and 
address problem areas, including drainage problems related to the pipeline construction.  Some of the 
measures that may be employed to mitigate impacts to agricultural resources are:   

• Preparing a Grazing Deferment Plan with land-owners; 
• Installing construction entrances at paved road crossings in agricultural areas with stone placed 

on top of geotextile fabric.  The geotextile fabric facilitates removal of the stone during final 
restoration; 

• Providing open trench fencing and crossings, where requested; 
• Repairing subsurface drains; 
• Segregating and stockpiling topsoil on cultivated lands; 
• Removing stone and rock material so that the density, size, and distribution of the material is 

consistent with the areas surrounding the ROW; 
• Performing subsoil decompaction and subsoil shattering; 
• Conducting general monitoring and remediation measures to address topsoil thickness, rock 

content, trench settling, crop production, drainage, repair of fences, etc.; 
• Conducting specific monitoring and restoration measures to include compaction testing and 

remedial action, where necessary, and control of soil saturations and seeps; and 
• Reimbursing the land-owner for crop loss (specialty or otherwise) at market price for anticipated 

short- and long-term impacts. 

Tennessee is in the process of identifying specialty crop areas through field surveys and discussions with 
affected land-owners.  Specialty crop areas identified in the Project area to date are included in 
Table 5.6-1.
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Table 5.6-1 
Specialty Crop Farms, Organic Farms, and Tree Farms Crossed by Pipeline Facilities in Massachusetts 

Crop Type County Municipality/ 
Town 

Tract  
Number Segment1 

Milepost Approx. Acreage Impacted  
(acres) 

Enter Exit Construction Operation 
Orchard Berkshire Lanesborough MA WD 40.00 G 7.23 7.28 5.04 1.09 

Christmas 
Trees Franklin Ashfield MA WD 221.00 G 31.42 31.77 6.60 3.31 

 

1 Each segment is associated with its own set of MPs beginning at MP 0.00. 
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5.6.1 Grading and Ditching/Lowering-in/Backfilling 

Prior to initial grading, the EI will verify and record the depth of topsoil to be stripped and segregated.  As 
applicable, full ROW topsoil stripping will be implemented, unless otherwise specified by the applicable 
regulatory agency, in all actively cultivated agricultural lands, which includes permanent or rotated 
cropland, hayfields, orchards, and vineyards.  The topsoil will be replaced over the subsoil upon 
completion of backfilling operations and subsoil decompaction operations.  The Contractor will be careful 
to maintain natural flow patterns by providing breaks in soil stockpiles during the excavation process.  
Trench breaker spacing within agricultural land will be in accordance with Section 5.27. 

5.6.2 Topsoil Segregation 

In agricultural land crossed by the Project, Tennessee will utilize the full ROW topsoil segregation, as 
required by land-owner agreements, or as required by the USDA-NRCS or County Conservation 
Districts, or as appropriate based upon site-specific conditions.  The depth of topsoil removal will include 
the “A” horizon down to the beginning of the subsoil "B" horizon, up to 12 inches.   

Topsoil material will be stripped, stockpiled, and uniformly returned to restore the original soil profile.  
Where ROW construction requires cut-and-fill of the soil profile across grades, to the extent practicable, 
topsoil stockpiling will be located on the upslope edge of the ROW.  Where topsoil cannot be separately 
stored on the upslope side, suitable ROW space will be provided on the downslope side to ensure the 
complete segregation of the topsoil from cut-and-fill material.  Where topsoil segregation is conducted, 
Tennessee will maintain separation of salvaged topsoil and subsoil throughout construction.  Segregated 
topsoil will not be used for padding the pipe or filling sandbags. 

5.6.3 Subsoil Protection (Shallow Soils) 

In agricultural soils dominated by a shallow depth to bedrock, Tennessee will mitigate the loss, or 
permanent damage to, the subsoil and corresponding damage to the soil profile by adhering to the 
measures outlined in the Soil Protection and Subsoil Decompaction Mitigation Plan (Attachment L10).  

5.6.4 Drain Tiles 

Agricultural drain tiles or irrigation systems identified along the proposed pipeline alignment during 
environmental field surveys are presented in Table 5.6-2.  This table will be updated with drain tile 
locations identified through land-owner consultations and field surveys prior to construction.   

Table 5.6-2 
Agricultural Drain Tiles Along the Project in Massachusetts 

Facility Name Segment Approximate 
Milepost1 County Municipality Tennessee 

Parcel ID 

Wright to Dracut 
Pipeline Segment G 18.53 Berkshire Windsor 

MA WD 
107.00 

Wright to Dracut 
Pipeline Segment G 18.77 Berkshire Windsor 

MA WD 
109.00 
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Table 5.6-2 
Agricultural Drain Tiles Along the Project in Massachusetts 

Facility Name Segment Approximate 
Milepost1 County Municipality Tennessee 

Parcel ID 

Wright to Dracut 
Pipeline Segment G 19.35 Berkshire Windsor 

MA WD 
115.00 and 

117.00 
Wright to Dracut 
Pipeline Segment H 4.74 Franklin Conway 

MA WD 
254.01 

Wright to Dracut 
Pipeline Segment H 9.27 Franklin Deerfield 

MA WD 
297.00 

Wright to Dracut 
Pipeline Segment H 9.29 Franklin Deerfield 

MA WD 
298.00 

Wright to Dracut 
Pipeline Segment H 9.31 Franklin Deerfield 

MA WD 
298.00 

Wright to Dracut 
Pipeline Segment H 11.11 Franklin Deerfield 

MA WD 
314.01 

Wright to Dracut 
Pipeline Segment H 11.15 Franklin Deerfield 

MA WD 
314.00 

Wright to Dracut 
Pipeline Segment H 11.24 Franklin Deerfield 

MA WD 
315.00 

Wright to Dracut 
Pipeline Segment H 11.41 Franklin Deerfield 

MA WD 
319.00 

Wright to Dracut 
Pipeline Segment H 11.62 Franklin Montague 

MA WD 
321.00 

Wright to Dracut 
Pipeline Segment H 12.20 Franklin Montague 

MA WD 
328.00 

Wright to Dracut 
Pipeline Segment H 14.57 Franklin Montague 

MA WD 
343.00 

Wright to Dracut 
Pipeline Segment H 14.61 Franklin Montague 

MA WD 
343.00 

Lynnfield Lateral N 9.62 Middlesex Wilmington 
MA LL 
142.00 

Lynnfield Lateral N 14.27 Essex Lynnfield 
MA PL 
209.00 

Lynnfield Lateral N 14.27 Essex Lynnfield 
MA PL 
220.00 

Lynnfield Lateral N 14.27 Essex Lynnfield 
MA PL 
222.00 

Lynnfield Lateral N 14.27 Essex Lynnfield 
MA PL 
223.00 
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Table 5.6-2 
Agricultural Drain Tiles Along the Project in Massachusetts 

Facility Name Segment Approximate 
Milepost1 County Municipality Tennessee 

Parcel ID 

Lynnfield Lateral N 14.27 Essex Lynnfield 
MA PL 
223.00 

Haverhill Lateral P 4.92 Essex Methuen 
MA HL 
52.02 

Haverhill Lateral P 4.96 Essex Methuen 
MA HL 
51.00 

Haverhill Lateral P 5.03 Essex Methuen 
MA HL 
53.00 

Haverhill Lateral P 5.40 Essex Methuen 
MA HL 
56.00 

Haverhill Lateral P 5.41 Essex Methuen 
MA HL 
55.00 

Haverhill Lateral P 6.95 Essex Methuen 
MA HL 
76.02 

Haverhill Lateral P 9.26 Essex Methuen 
MA HL 
89.00 

Haverhill Lateral P 9.26 Essex Methuen 
MA HL 
90.00 

Fitchburg Lateral 
Extension Q 7.56 Middlesex Townsend 

MA FL 
21.00 

Fitchburg Lateral 
Extension Q 7.57 Middlesex Townsend 

MA FL 
23.00 

Fitchburg Lateral 
Extension Q 7.77 Middlesex Townsend 

MA FL 
26.00 

Fitchburg Lateral 
Extension Q 8.35 Middlesex Townsend UKN 

Fitchburg Lateral 
Extension Q 8.39 Middlesex Ashby UKN 

Fitchburg Lateral 
Extension Q 8.55 Middlesex Townsend 

MA FL 
33.00 

Fitchburg Lateral 
Extension Q 8.75 Middlesex Townsend 

MA FL 
37.00 
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Table 5.6-2 
Agricultural Drain Tiles Along the Project in Massachusetts 

Facility Name Segment Approximate 
Milepost1 County Municipality Tennessee 

Parcel ID 

Fitchburg Lateral 
Extension Q 8.78 Middlesex Townsend 

MA FL 
35.00 

Fitchburg Lateral 
Extension Q 8.85 Middlesex Townsend 

MA FL 
35.00 

Source: Tennessee land agent title review. 
1 MPs represent enter and exit for the entire parcel, exact drain tile locations to be determined through additional land-owner 

consultation. 
 

Drainage tiles encountered will be marked, maintained during construction, and restored to pre-
construction condition or better.  The Contractor may cut through drainage tiles, except those in locations 
where such cutting is prohibited.  Locations where tile cutting is prohibited will be marked with flagging 
by Tennessee and will be noted on the Construction Line List.   

Encountered drain tiles will be referenced and flagged/staked adjacent to the trench and along the ROW 
edge (outer perimeter).  A temporary support will be installed across the trench when required to maintain 
flow in the drainage system during construction.  Smaller feeder drains will be capped so that flows are 
diverted to the primary drain on which the support system has been installed.  Open ends of tile will be 
covered to prevent ingress of dirt, rock, or wildlife. 

Tiles damaged during construction will be flagged then repaired or replaced to their original or better 
condition.  All plastic pipes utilized to repair damaged drain tiles will conform to the American 
Association of State and Highway Transportation Officials (“AASHTO”) M.252 specification.  
Filter-covered drain tiles will not be used unless the County Conservation District and/or land-owner 
specify.  Drain tiles will be permanently repaired before the pipeline trench is backfilled and within 
20 days of construction completion, weather and soil conditions permitting.  The drain tile marker will 
not be removed until the tile repairs have been inspected, approved, and accepted by the land-
owner/tenant. 

Tennessee will ensure that the depth of cover over the pipeline is sufficient to avoid interference with 
drain tile systems in areas where drain tiles exist or are planned.  Other drainage-related impacts such as 
water seepage and ROW saturation that are created or exacerbated by the Project will be mitigated during 
monitoring and follow-up restoration (Section 11.0, Post Construction Activities). 

Detailed records of drainage system repairs will be maintained and given upon request to the land-owner 
and the County Conservation District offices for future reference.   

5.6.5 Irrigation 

Water flow in existing crop irrigation systems will be maintained unless shutoff is coordinated with the 
affected parties.  All damage to active crop irrigation systems resulting from the Project will be 
repaired/returned to operating condition as soon as practicable. 
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5.6.6 Construction in Agricultural Areas During Wet Weather 

For construction within agricultural areas during wet weather, the on-site EI will have stop-work authority 
in the event that wet weather conditions place topsoil mixing with subsoils at risk.  The EI will be able to 
stop work, assess the situation, and make decisions regarding when construction will resume and what 
alternative measures will be implemented to protect agricultural soils.  The allowable depth of rutting 
prior to suspension of construction will vary based upon the depth of topsoil and if topsoil was segregated 
prior to the agricultural area becoming saturated.   

If the topsoil has been segregated prior to the area becoming saturated, construction will proceed as 
normal through these areas as long as the equipment can safely traverse the saturated area and erosion 
control measures can be properly maintained.   

The maximum depth of rutting through agricultural areas where topsoil has not been segregated prior to 
becoming saturated will be 4-inches, regardless of the depth of topsoil.  Alternative construction 
procedures will be employed once the maximum allowable rutting depth is reached.  Alternative 
construction procedures that will be utilized in agricultural areas during an unseasonably wet construction 
season to prevent the risk and/or mixing of topsoil may include the following: 

• The first construction procedure that will be attempted will include segregating the saturated 
topsoil layer and placing a sediment barrier around the pile to prevent it from mixing with the 
subsoil.  

• If the agricultural area is too saturated to strip topsoil and the maximum allowable depth of 
rutting is reached, equipment mats will be used in the same manner that they are used in wetland 
areas.  The equipment mats will provide a stable working surface for equipment and will prevent 
mixing of topsoil with subsoil. 

5.6.7 Restoration and Revegetation 

• Permanent stabilization is defined as a minimum uniform, perennial 80 percent vegetative cover 
with non-invasive species or other permanent non-vegetative cover with a density sufficient to 
resist accelerated erosion. 

• Final grading will be completed within 20 days after backfilling (10 days in residential areas), 
weather permitting. 

• Construction debris will be removed from the ROW. 
• Rutting or compaction will be repaired prior to revegetating disturbed areas. 
• The ROW will be graded to pre-construction contours, except where original contours were 

irregular and more uniform contours may be acceptable or are in accordance with individual land-
owner agreements. 

• The topsoil and subsoil will be tested for compaction in agricultural areas crossed by the Project.  
Cone penetrometers or other appropriate testing devices will be used.  Tests will be conducted at 
intervals sufficient to determine the need for decompaction.  Tests will be done on the same soil 
type under the same moisture conditions.  Tests will be conducted in the following areas: 
− Undisturbed areas to use for comparison; 
− Soil stockpile areas; 
− The trenched zone;  
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− The work area; and 
− Any traffic areas related to the Project. 

• Agricultural and residential areas will be decompacted in accordance with the Soil Protection and 
Subsoil Decompaction Mitigation Plan, Attachment L10 of this ECP. 

• Remove excess rock from at least the top 12 inches of soil in all cultivated or rotated cropland, 
managed pastures, hayfields, and residential areas, as well as other areas at the land-owner’s 
request.  The size, density, and distribution of rock on the construction work area will be similar 
to adjacent areas not disturbed by construction.  The land-owner or land management agency may 
approve other provisions in writing.  As previously noted, the ROW will be restored, including 
rock removal, in a manner so that it is as close to pre-construction conditions as practicable.  

• The ROW will be limed, fertilized, seeded, and mulched in accordance with guidance provided 
from applicable agency or land-owner consultation.  

5.7 EQUIPMENT CROSSINGS 

Construction of equipment crossings will occur during the clearing and grading process.  The equipment 
crossings will include paved roadway crossings, waterbody crossings, and wetland crossings.  Some of 
the protective measures that will be utilized include equipment mats laid adjacent to and across 
streambeds if banks are high enough, flume pipe(s) covered by clean stone fill, dam and pump crossings, 
or portable bridges as approved by the EI and applicable regulatory agencies.  The size and number of 
flume pipes will be adequate to handle the maximum anticipated design flow at the time of the crossing or 
the average daily spring flow, whichever is greater or applicable to the time of year of the crossing.  
Stream channels will not be permanently straightened or realigned to conform with flume pipe 
dimensions or for any other reasons, unless approved by the applicable agency.  Stream and wetland 
crossings will be constructed perpendicular to the stream banks or wetland edges where practicable.  
Additional information regarding waterbody and wetland crossings is located in Sections 6.0 and 7.0, 
respectively.   

5.8 CONSTRUCTION ENTRANCES 

A construction entrance pad will be located at all locations where construction traffic enters or exits the 
ROW onto or from a public roadway or other paved surface.  An entrance pad is intended to reduce off-
site sedimentation by eliminating the tracking of excess soil onto paved roadways.  The entrance pad 
serves as the designated point at which all construction traffic can access and exit the ROW.  The 
entrance pad is typically constructed of stone or gravel placed on top of a durable geotextile fabric.  The 
fabric facilitates the removal of the stone or gravel to more easily restore the area to its pre-construction 
condition.  Topsoil will be stripped and segregated from the access points and roads in agricultural and 
residential lands prior to entrance pad installation. 

Entrance pads will be installed within 48 hours from the time the grading crew moves to the location 
where a pad is required.  The pads will be installed after the area is cleared, grubbed, and topsoil is 
stripped and segregated.  The Project area will require the installation and maintenance of entrance pads 
for the duration of pipeline construction.  All required entrance pads along the Project area will be 
installed as the construction crews progress to locations where pads are needed. 
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5.9 OPEN CUT ROAD CROSSINGS 

Tennessee will employ measures to ensure construction activities will have access to residential areas by 
fire and emergency vehicles.  Steel plates will be available on-site to immediately cover the open area to 
permit travel of emergency vehicles.  Tennessee will utilize sand bags and flume pipes as necessary to 
carry existing road ditches over the trench line and under construction entrances.  Tennessee will restore 
the pavement structure in accordance with applicable agency roadway design standards.   

5.10 BACKFILLING 

Prior to backfilling the trench, a final inspection will be made to ensure that all debris has been removed 
from the trench, all padding material has been installed to required depths, and that the pipe and pipe 
coating are undamaged.  All backfill material and methods will be subject to approval by the assigned 
inspector. 

Subsoil excavated as part of the Project and sediment removed from BMPs will be combined and used to 
backfill the trench.  Typically, excess soil is minimal and may be used to create a crown over the trench to 
counteract settling or may be spread evenly across the ROW, which will have a negligible effect of the 
overall grade.  Where rock, gravel, or other materials are encountered of a size and shape that could cause 
damage to the pipe or pipe coating, either select padding material will be placed around the pipe to a 
thickness of 6 inches above the pipe, or a rock shield will be applied.  

Multiple passes of heavy equipment will be used to compact the fill material.  If a crown of soil is added 
over the pipeline to compensate for future settling of the soil, openings will be left in the crown to allow 
for lateral surface drainage. 

Additional BMPs will be utilized in the event dewatering is required during pipe installation and 
backfilling activities.  See Section 5.26 for a detailed description of trench dewatering activities. 

Permanent trench breakers are intended to slow the flow of subsurface water along the trench and prevent 
the draining of an adjacent waterbody or wetland along the trench line.  Tennessee will construct and 
maintain permanent trench breakers in accordance with Table 9.2-1.   

Except as depicted on site-specific plans, the depth of cover for the proposed pipeline facilities, as well as 
the depth of cover for other, non-typical conditions, such as HDD, will be in accordance with Tennessee’s 
minimum specifications, as set forth in Table 5.10-1.  Scour analysis and the potential for external 
damage may increase these depths.  In actively cultivated agricultural lands, Tennessee plans to install the 
pipeline with 48 inches of cover, except where rock prevents this depth.  In these cases, Tennessee’s 
minimum specifications for depth of cover will be used.  
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Table 5.10-1 
Tennessee’s Minimum Specifications for Depth of Cover 

Location1 Normal Soil 
(inches) 

Consolidated Rock 
(inches) 

U.S. Department of Transportation (“USDOT”) Pipeline and 
Hazardous Materials Safety Administration (“PHMSA”) Class 1 36 24 

USDOT PHMSA Classes 2, 3, and 4 36 24 
Land in agriculture 48 24 
Drainage ditches of public roads or railroad crossings 36 24 
Navigable river, stream, or harbor 60 24 
Minor stream crossings2 60 24 
1  As defined by USDOT PHMSA at 49 CFR 192.5. 
 Class	1:	offshore	areas	and	areas	within	220	yards	of	a	pipeline	with	≤10	buildings	intended	for	human	occupancy. 
 Class 2: areas within 220 yards of a pipeline with >10 but <46 buildings intended for human occupancy. 
 Class 3: areas within 220 yards of a pipeline with >46 buildings intended for human occupancy and areas within 100 yards 

of either a building or a small, well defined outside area (such as a playground, recreation area, outdoor theater, or other 
place of public assembly) that is occupied by 20 or more persons on at least 5 days a week for 10 weeks in any 12-month 
period. 

 Class 4: areas within 220 yards of a pipeline where buildings with four or more stories are prevalent. 
2  Minor streams are defined by FERC as less than 10 ft wide. 

 

5.11 BLASTING 

Blasting may be necessary in areas with shallow bedrock.  Before a decision is made to blast, the 
Contractor will investigate other rock excavation techniques including rock saws, hydraulic hoe-rams 
hammers, and ripper teeth.  If necessary, blasting will be performed by registered blasters and monitored 
by blasting inspectors.  The Contractor will develop site-specific blasting plans and procedures, which 
will include, but are not limited to: notification requirements, controls to prevent and/or minimize 
fly-rock, and procedures to minimize environmental impacts.  The Project Blasting Management Plan can 
be found in Attachment L8 to this ECP.  Implementation of the Blasting Management Plan during 
construction will be subject to approval by the applicable regulatory agency and will enhance safety and 
minimize damage to adjacent areas and structures.  The Contractor will utilize blasting standards that will 
meet or exceed applicable regulatory requirements governing the use of explosives.  Refer to 
Attachment L8, Blasting Management Plan, for a detailed description of the measures that will be 
employed while blasting.  Areas of shallow depth to bedrock that may require blasting are described in 
the Plan.   

5.12 CONVENTIONAL BORING 

Conventional boring consists of creating a shaft/tunnel for installation of a pipe or conduit to minimize 
surface disturbance.  This is done by first excavating a bore pit and a receiving pit.  The bore pit is 
excavated to a depth slightly deeper than the depth of the associated trench and is graded such that the 
bore will follow the proposed angle of the pipe.  A boring machine is then lowered to the bottom of the 
bore pit and uses an auger with a cutting head to tunnel to the receiving pit.  The auger rotates through a 
bore tube, both of which are pushed forward as the hole is cut.  The pipeline is then installed through the 
bored hole and welded to the adjacent pipeline; the bore tube is removed.  The typical workspace 



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-78 

 

November 2015 

configurations required for boring operations consists of approximately two, 50-foot by 100-foot staging 
areas for boring machine setup, cuttings/return settlement and storage pits, pipe storage, entrance and exit 
pit spoil storage, and construction equipment necessary to support the operation.   

Major factors limiting the success of a boring operation include the crossing distance, subsurface soil and 
geologic conditions, and existing topography.  Boring operations usually occur over a crossing distance of 
50 feet to 60 feet and the maximum length a bore can achieve in ideal soil conditions typically does not 
exceed 400 feet.  Subsurface soil and geologic conditions must be conducive to establishing and 
maintaining a safe bore pit excavation as well as provide stability for the boring equipment to conduct a 
successful bore.  Loosely packed sediment, free of rock material, is preferred when conducting boring 
operations.  The topographic conditions at a site may also limit the use of this method, as preferred 
locations have level or moderately convex terrain, such that the depth of the bore pit does not present 
constructability or safety constraints.   

5.13 JACKING 

Jacking is another type of boring method in which an open-ended casing is forced, or jacked, through the 
earth below an artery.  All materials are then removed from the casing so the proposed pipeline can be 
installed through the casing and welded to the adjacent pipeline. 

5.14 HORIZONTAL DIRECTIONAL DRILLING (HDD) 

HDD is a trenchless method of installing pipelines in areas where traditional open cut excavations are not 
feasible due to sensitive resource areas or logistical reasons.  The greatest advantage of the HDD crossing 
technique is the elimination of open cut trenching and equipment disturbance within sensitive resource 
areas; as a result, environmental impacts on sensitive resource areas are minimized.  However, a greater 
amount of equipment staging is required for HDD than for the open cut crossing method, and typical 
installation of an HDD segment generally occurs at durations two to three times slower than a 
conventional open cut crossing.   

A minimum workspace footprint of 200 feet wide by 250 feet long is required at the entry and exit points 
to support the drilling operation.  The amount of workspace required can vary significantly from site to 
site based on site-specific conditions.  The entry-side equipment and operations typically will include the 
drilling rig and entry hole, control cab, drill string pipe storage, site office and tool storage trailers, power 
generators, bentonite storage, bentonite slurry mixing equipment, slurry pump, cuttings separation 
equipment, cuttings return/settlement pit, water trucks and water storage, and the heavy construction 
equipment necessary to support the operation. 

Exit-side equipment and operations typically will include the exit point and slurry containment pit, 
cuttings return/settlement pit, cuttings separation and slurry reclamation equipment, drill string pipe 
storage, and the heavy construction equipment necessary to support the operation.  In addition to the 
drilling operations to be conducted within this workspace footprint, ATWS will be required along the 
working side of the ROW.  ATWS in the form of “false” ROW may be required to provide a straight 
corridor for handling pipe at HDD locations where the ROW changes direction in order to prefabricate the 
pipeline into one continuous section in preparation for the pull-back.  Because this “false” ROW must be 
relatively straight to accommodate a long section of pipe before it is pulled through the annulus, a 
significant area of ATWS will be required outside of the standard pipeline construction workspace.  Once 
assembled, the pipeline will be placed on pipe rollers so that it may be conveyed into the drill hole during 
the pull-back operation.  
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Risks associated with a HDD crossing technique include: 

• Potential inadvertent returns of drilling mud during drilling operations; 
• Potential hole collapse during construction or subsequent settlement of HDD locations following 

installation; 
• Pipeline inaccessibility for visual inspection and repairs; and 
• Uneven cathodic protection on the pipeline.  

Uneven cathodic protection across a pipeline segment can occur due to the effects of geologic strata 
changes and difficulty in identifying interference with cathodic protection due to external forces.  The 
depth of the HDD pipe, pipeline anomalies, external pipeline coating, stress corrosion cracking, and 
external corrosion prevent visual inspection or repair.  Therefore, the pipe utilized for HDD operations is 
generally thicker-walled pipe and subject to x-ray inspection following assembly, and is treated with 
fusion-boned epoxy coating and wrapped in rock-shield prior to installation.  These measures are 
expected to minimize the potential for damage or corrosion occurring to the pipeline.  The longer the 
length, the more forces are applied to the pipe and the larger potential for failures.  In addition, in lieu of 
visual integrity inspections, HDD pipe segments will undergo internal corrosion inspections through use 
of the internal inspection facilities (e.g., pig facilities) constructed as part of the Project.   

The following conditions will apply to HDD: 

• Drilling mud pits will be required to contain drilling mud during all phases of the installation at 
the drill entry and exit locations.  The pits are required so the drilling mud can be recycled 
throughout the drilling process.  The mud and cuttings will be disposed of in an approved manner 
periodically during, or at the completion of, the crossing installation. 

• ATWS, including pipe staging areas and storage areas for drilling mud and borehole cuttings, will 
be located in upland areas outside of wetlands and riparian zones where practicable. 

• Sediment barriers will be installed on the downgradient side of upland spoil storage areas. 

5.15 DIRECT PIPE® 

Direct Pipe® is a trenchless method that combines advantages of the established pipeline installation 
methods of microtunnelling and HDD.  A single continuous working operation allows the trenchless 
installation of pre-fabricated pipeline and the simultaneous development of the required bore hole.  Earth 
excavation is performed with a microtunnelling machine (equipped with a cutterhead) which is navigable 
and uses a flushing circuit (pipes) method to transport earthen materials to the surface.  Modern and 
proven controlled pipejacking techniques ensure accurate measurement of the current pipe position along 
the intended route.  The axial force that is necessary for the boring process is transferred along the 
installed pipeline from the pipe thruster or hydraulic jacking system at entry of the cutterhead. 

Direct Pipe® installations may be much shorter and shallower than HDD installations because the 
excavation is continuously cased, reducing the risk of hole collapse and subsequent settlement.  The 
external fluid pressures of the excavation slurry system and bentonite lubrication system are much lower 
than a typical HDD, thereby reducing the relative risk of hydraulic fracture and inadvertent returns.  The 
length limitation for the Direct Pipe® technology (for a 30-inch pipe) is approximately 900 feet due to the 
requirements of the hydraulic motors in the smaller diameter tunneling machines.  Soils with abundant, 
strong, and/or abrasive boulders or other large obstructions present risk to the Direct Pipe® method.  
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Direct Pipe® can be more sensitive to soil conditions than HDD, as the cutterhead cannot tunnel through 
rocky substrate.  Direct Pipe® also requires construction personnel to periodically enter the pipe to 
monitor and adjust settings underground.  This presents additional safety risks, and requires a specialized 
team of individuals to always be on-site in the event that an incident occurs.  While Direct Pipe® has 
been used overseas, this trenchless installation method is relatively new to the U.S.  Also, Direct Pipe® is 
typically used for much larger applications (42-inches and larger).  The equipment associated with this 
method has undergone recent modification to allow for smaller diameter drills (30 inches or less) but this 
diameter is not common with use of the majority of Direct Pipe® applications. 

Table 5.15-1 summarizes potential HDD locations for the Pipeline. 

5.16 STOVE-PIPE 

The stove-pipe construction method is typically used in areas where the pipeline is to be installed in very 
close proximity to an existing structure and an open trench will have an adverse impact (i.e., heavily 
congested urban areas).  The technique involves installing one joint of pipe at a time in which the 
welding, weld inspection, and coating activities are all performed in the open trench, thereby reducing the 
width of the construction ROW.  At the end of each day, the trench is backfilled and/or covered with steel 
plates or timber mats, or protected by fencing.  The length of excavation performed each day will 
typically not exceed the amount of pipe installed. 

5.17 DRAG-SECTION 

The drag-section construction technique is normally preferred over the stove pipe method.  This technique 
involves the trenching, installation, and backfilling of a prefabricated length of pipe containing several 
segments, all done in one day.  As in the stove-pipe method, the trench is backfilled and/or covered with 
steel plates or timber mats or protected by fencing at the end of each day after the pipe is lowered in, as 
necessary to ensure safety. 

5.18 TOPSOIL SEGREGATION and STORAGE 

Topsoil handling objectives are to segregate, store, and redistribute the highest quality soils suitable for 
re-vegetation and maintenance of surface color.  The highest quality soil is defined as surface soil that 
contains higher amounts of organic matter, as well as the natural soil seed bank. 

The topsoil stripping width, depth, and storage will vary along the pipeline route depending on site-
specific criteria such as: potential safety hazards; construction techniques; land use; soil characteristics; 
grading requirements; land-owner vegetation preference; and methods for crossing wetlands, streams, 
canals, roads, etc.   

In areas where topsoil separation is required, the Contractor will strip and segregate up to 12 inches of the 
topsoil layer in all areas.  It will be the EIs responsibility to determine the depth of topsoil that the 
Contractor will strip and segregate.  The topsoil depth will vary along the Project area and will generally 
be striped to a depth where the topsoil color changes to the color of a distinct underlying subsoil horizon. 

Topsoil stripping will consist of blade width stripping, trench and spoil side stripping, and full ROW 
stripping.  Trench width stripping may be substituted for blade width stripping where Tennessee and the 
Contractor agree that there would be no substantial difference between the two similar methods.  The 
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Contractor will strip and segregate topsoil from over the trench in wetlands except from the areas where 
standing water or saturated soils are present.  

The Contractor will strip and segregate topsoil from over the trench and from the spoil and subsoil storage 
areas in residential lands unless otherwise authorized in writing by the land-owner.  In residential areas 
the Contractor may replace topsoil (i.e., import topsoil) if approved by the EI.  The EI will oversee and 
approve all imported material as required and ensure that the Contractor adheres to the restoration and 
mitigation plans defined for residential construction.  

The stripped and segregated topsoil will be piled separately from the trench spoil.  Topsoil will not be 
allowed to mix with subsoil or trench spoil.  The Contractor will not use topsoil to pad the pipe, for trench 
breakers, or for any purpose other than its original use.  

Additional segregation measures to protect the topsoil include: 

• Gaps will be left in topsoil piles where natural swales, drains, and ditches are present, and where 
livestock and farm machinery crossings are located. 

• Topsoil will be piled in a manner that minimizes increases in water content. 
• Topsoil will not be stripped during excessively wet (soil moisture high enough to foul blades, rut 

deeply or conglomerate mud on tires and tracks) and/or inordinately windy conditions (large 
plumes of soil particles visibly moving during stripping operations).  The presence of such 
conditions will be decided on jointly between the EI, Tennessee, and the Contractor. 

• Topsoil will not be used as padding or backfill in the trench, to fill sacks for trench breakers, or 
for any other use as construction material.  

• Where boring methods are used for road crossings, railroad crossings, and all other areas 
impractical for trenching, topsoil will be stored on either side of the bore hole, separate from the 
spoil material.  

• Topsoil will be pushed away from streams, trees, and wetlands and stored on the uphill side of the 
disturbance away from the spoil pile, where practicable. 

• Stabilize topsoil piles and minimize loss due to wind and water erosion with use of sediment 
barriers, mulch, temporary seeding, tackifiers, or functional equivalents, where necessary.  
Topsoil restoration will not be conducted in frozen or wet conditions that do not allow for the 
even spreading of topsoil across the ROW. 

• Topsoil restoration will not be conducted in frozen or wet conditions that do not allow for the 
even spreading of topsoil across the ROW. 

The spoil may be stored on either side of the working area where grade cuts result in additional spoil.  In 
such cases, topsoil will be stripped from the entire work space prior to grading so that subsoil is not stored 
on top of topsoil.   

Refer to Section 5.6.2 for more detail related to topsoil segregation in agricultural areas. 
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Table 5.15-1 
Horizontal Directional Drilling Crossings for the Project in Massachusetts 

Facility Name County Municipality Segment1 
Milepost2 

Comment Approx. Length 
(feet)3,4 Begin End 

Wright to Dracut Pipeline Segment Franklin Conway, Shelburne H 4.58 5.43 Bardwells Road, Western Mass Electric Powerline, 
Deerfield River, Pan Am Railway, Unknown Road 4,530 

Wright to Dracut Pipeline Segment Franklin Deerfield H 7.77 8.45 Upper Road, Pan Am Railway, I-91, Lower Road, 
Unnamed Stream, Deerfield River, Pogues Hole Road 3,600 

Wright to Dracut Pipeline Segment Franklin Deerfield / 
Montague H 11.19 11.79 

E Deerfield Road - River Road, Pan Am Railway, 
McClelland Farm Road, Connecticut River, Unnamed 

Stream, Greenfield Road, Greenfield Cross Road 
3,170 

Wright to Dracut Pipeline Segment Franklin Montague H 14.36 14.72 Green Pond Road, New England Central Railroad, Pan Am 
Railway, Federal Street (SR-63) 1,900 

Wright to Dracut Pipeline Segment Franklin Montague / Erving H 15.66 16.36 S Prospect Street, Pan Am Railway, Millers River, State 
Road - Mohawk Trail (SR-2-2A), Old State Road 3,680 

Lynnfield Lateral Middlesex / Essex Dracut / Andover N 1.08 1.71 Merrimack Avenue (SR-110), Merrimack River, River 
Road 3,310 

Lynnfield Lateral Middlesex / Essex Tewksbury / 
Andover N 6.52 6.87 Shawsheen River, Lowell Junction Road 1,850 

Haverhill Lateral5 Essex Methuen P 6.89 7.25 Hampshire Rd, I-93, Spicket River 1,900 

Fitchburg Lateral Extension Worcester Lunenburg Q 13.61 13.76 Electric Avenue (SR-13), Electrical Infrastructure 770 

Massachusetts Subtotal 24,710 
1  Each segment is associated with its own set of MPs beginning at MP 0.00. 
2 Begin/End MPs are at the approximate locations of HDD entry/exit pits. 
3 Lengths represent horizontal distance and are approximate and subject to field verification. 
4 For exact lengths refer to the Site-Specific Horizontal Directional Drill Plans(Volume II, Appendix O). 
5 The HDD on the Haverhill Lateral crosses the New Hampshire state boundary, entering into the Town of Salem in Rockingham County. 
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5.19 STEEP SLOPE/RUGGED TERRAIN 

Portions of the Project will traverse areas containing steep side slopes and steep terrain, which will 
require additional erosion control measures (BMPs) and construction techniques.  The Contractor must 
ensure that the proposed construction activities are reasonable and appropriately timed to prepare, 
excavate, install the pipeline, backfill, and adequately stabilize the workspace in areas of steep slopes.  
Limiting the amount of time that an area of steep slope is exposed and destabilized is key to avoiding 
issues related to erosion and sedimentation.   EIs will coordinate with the Contractor and Tennessee staff 
to ensure that the measures detailed within this ECP are implemented and adhered to throughout the 
construction process.  Coordination will include weekly pre-construction meetings focused on areas 
forecasted to be disturbed.  These meetings will allow for discussion of what equipment and materials are 
required to be on-site and available to stabilize critical areas within timeframes specified in this ECP.  EIs 
will have the authority to issue stop work orders and require additional erosion control measures over and 
above what is required within Tennessee’s Plan and Procedures or this ECP if conditions warrant (Section 
3.0 provides further information regarding Supervision and Inspection). 

5.19.1 Construction Technique 

The “two-tone” construction technique will be utilized to provide safe working conditions in areas of 
side-slope.  In the two-tone construction technique, the uphill side of the construction ROW is cut during 
grading.  The material removed from the cut is used to fill the downhill side of the construction ROW to 
provide a safe, level surface for heavy equipment to operate on.  The pipeline trench is excavated along 
the newly graded ROW.  The two-tone construction technique will require ATWS to accommodate the 
additional volumes of fill material generated to create a level working surface.  Areas requiring additional 
workspace are indicated on the Aerial Alignment Sheets in Attachment L1.  Following pipeline 
installation and backfill of the trench, excavated material is placed back in the cut and compacted to 
restore the approximate original surface contours.  Any springs or seeps found in the cut will be conveyed 
down-slope through a Lateral Intercept Drain or gravel trench drains installed as part of the cut 
restoration.   

In construction area where the slope exceeds 30 percent or more, a special means of manipulating the 
construction equipment must be utilized.  The preferred method will be “winching” the equipment.  This 
process consists of placing and anchoring a piece of equipment at the top of the slope and using a winch 
to manipulate the construction equipment up and down the slope.   

In areas of rugged topography, ROW restoration will begin within 20 days of final pipeline installation to 
minimize potential erosion and sedimentation control problems. 

5.19.2 Erosion Control Measures (BMPs) 

Erosion Control Measures include: 

• Perimeter sediment barriers – silt fence and straw bale barriers; 
• Temporary and permanent slope breakers (water bars);  
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• Mulching, hydromulching and hydroseeding; and 
• Erosion-control blankets. 

Perimeter sediment barriers, such as silt fence and straw bales, will be installed immediately after initial 
disturbance of the soil.  Temporary slope breakers (water bars) that consist of mounded and compacted 
soil will be installed across the ROW as clearing progresses to prevent the movement of disturbed soil off 
the ROW prior to grubbing, grading, and trenching operations.  Permanent water bars will be installed 
during restoration.  Following construction, seed will be applied to steep slopes, and the ROW will be 
mulched or covered with erosion-control fabric.  Sediment barriers will be maintained as required until 
permanent vegetation is established.   

Unless otherwise required for installation of the pipeline or worker safety, trees will be cut flush to or just 
below existing grade and the associated stumps will be left in place to help stabilize the steep slopes. 

Areas where erosion-control fabric is installed are specified in Section 5.25.2.  Erosion control fabric will 
be closely monitored during the previously noted erosion and sedimentation control site inspections to 
determine if soil is eroding under the erosion control fabric.  Inspections of these areas will include, but 
will not be limited to, observing: 

• The density of the vegetation growing along the slope; 
• Observing any mounds under the matting where it would ordinarily be expected to be smooth;  
• Monitoring for breaches under the fabric; and  
• Vegetation growth density. 

Any areas found to have erosion underneath erosion control matting will be repaired within 24 hours of 
being identified, including any adjacent areas that may have been damaged as a result of the erosion.  The 
type and extent of repairs will vary based on the severity of the erosion found.   

Minor and moderate erosion may be repaired utilizing the following steps: 

• Temporarily remove undamaged erosion control fabric; 
• Repair the eroded section of the slope by filling it with suitable fill material; 
• Apply surface roughening to the repaired area to help prevent surface runoff from channelizing; 
• Reinstall/repair slope breakers and/or temporary swales as required; 
• Hydromulch/seed the repaired area; and  
• Reinstall any undamaged erosion control matting in accordance with the manufacturer’s 

specifications. 

In addition to the repair measures noted above, major erosion may require a location-specific design to 
address the specific issue that caused the problem.  Some examples of problems include groundwater 
seepage and large contributing drainage areas that are uncontrolled prior to the construction workspace.  
Some examples of the engineered repairs that may be required to prevent future erosion include 
permanent diversion swales with stabilized outlets, underdrain piping within the slope, and riprap 
revetment.   
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Tennessee and its Contractor will utilize a number of BMPs to help prevent rocks from rolling off the 
ROW during construction.  The BMPs may include: 

• Utilizing reinforced silt fence.  The fence will be able to intercept smaller rocks from exiting the 
ROW due to its metal reinforcement; and/or 

• The equipment operators excavating the trench line will take care when large rocks/boulders are 
encountered.  The operators will make an indentation in the ground to cradle the large rocks and 
prevent them from rolling off the ROW. 

Tennessee may utilize a number of methods to retrieve rocks that have rolled off of the ROW.  These 
methods will include: 

• Retrieving rocks by hand if they are small enough; 
• Utilizing a winch to pull the rocks back onto the ROW; and 
• If necessary, Tennessee will obtain all required approvals and variances should equipment need to 

be used off ROW to retrieve rocks.  

Permanent trench breakers consisting of approved materials will be installed in the trench over and 
around the pipe in areas of slopes with high erosion potential.  Trench breakers will be used to isolate wet 
areas and to minimize channeling of groundwater along the trench line.   

A summary of included BMPs available for steep slope construction is included in Table 5.19-1.  Areas of 
severe erosion potential for the pipeline and aboveground facilities are listed in Tables 5.19-2 and 5.19-3, 
respectively.  Areas of severe erosion potential based on soil series map units crossed by the project are 
listed in Table 5.19-4. 

Table 5.19-1 
Best Management Practices for Steep Slopes 

BMP ECP Location Key Points 

Vegetative Establishment Section 10.3 

Seed slopes steeper than 30 percent 
immediately after rough grading if final 

grading will not occur immediately, weather 
permitting.  Disturbed soils shall be seeded 

within 5 days of final grading. 

Mulching Section 5.25 Mulch on slopes of 8 percent or steeper will 
be held in place with jute or equivalent netting 

Hydroseeding Section 5.25.1 
Shredded paper hydromulch will not be used 

on slopes steeper than 5 percent.  Bonded 
Fiber Mix is a viable alternative. 

Erosion Control Blankets Section 5.25.2 
Blankets will be installed on all slopes greater 

than 3:1 and within 50 feet of Outstanding 
Resource Waters (“ORW”);. 

Maintenance of Erosion Controls Section 5.28 
Daily inspection of active sites, weekly 
inspection of non-active sites until final 

stabilization is achieved. 
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Table 5.19-2 
Areas of Severe Erosion Potential Crossed 

by the Project Pipeline Facilities in Massachusetts 

Facility Name County Segment1 
Milepost Crossing 

Length 
(miles)2 Begin End 

Wright to Dracut Pipeline Segment Berkshire G 0.00 0.04 0.04 
Wright to Dracut Pipeline Segment Berkshire G 0.83 0.84 0.02 
Wright to Dracut Pipeline Segment Berkshire G 1.69 1.70 0.01 
Wright to Dracut Pipeline Segment Berkshire G 1.76 2.48 0.72 
Wright to Dracut Pipeline Segment Berkshire G 2.81 2.88 0.07 
Wright to Dracut Pipeline Segment Berkshire G 3.66 3.83 0.17 
Wright to Dracut Pipeline Segment Berkshire G 4.65 4.76 0.11 
Wright to Dracut Pipeline Segment Berkshire G 6.43 6.84 0.41 
Wright to Dracut Pipeline Segment Berkshire G 7.92 7.99 0.06 
Wright to Dracut Pipeline Segment Berkshire G 8.38 8.72 0.34 
Wright to Dracut Pipeline Segment Berkshire G 9.05 9.12 0.07 
Wright to Dracut Pipeline Segment Berkshire G 9.28 9.56 0.28 
Wright to Dracut Pipeline Segment Berkshire G 9.62 10.03 0.41 
Wright to Dracut Pipeline Segment Berkshire G 10.12 10.18 0.07 
Wright to Dracut Pipeline Segment Berkshire G 10.62 10.71 0.09 
Wright to Dracut Pipeline Segment Berkshire G 10.79 11.00 0.21 
Wright to Dracut Pipeline Segment Berkshire G 11.89 11.96 0.07 
Wright to Dracut Pipeline Segment Berkshire G 12.42 12.67 0.25 
Wright to Dracut Pipeline Segment Berkshire G 13.08 13.20 0.12 
Wright to Dracut Pipeline Segment Berkshire G 13.90 13.99 0.10 
Wright to Dracut Pipeline Segment Berkshire G 14.04 14.15 0.12 
Wright to Dracut Pipeline Segment Berkshire G 14.25 14.29 0.04 
Wright to Dracut Pipeline Segment Berkshire G 14.38 14.43 0.06 
Wright to Dracut Pipeline Segment Berkshire G 14.78 14.81 0.03 
Wright to Dracut Pipeline Segment Berkshire G 15.01 15.13 0.12 
Wright to Dracut Pipeline Segment Berkshire G 15.29 15.51 0.21 
Wright to Dracut Pipeline Segment Berkshire G 18.37 18.44 0.07 
Wright to Dracut Pipeline Segment Berkshire G 18.54 18.70 0.16 
Wright to Dracut Pipeline Segment Berkshire G 18.86 18.95 0.09 
Wright to Dracut Pipeline Segment Berkshire G 19.05 19.40 0.35 
Wright to Dracut Pipeline Segment Berkshire G 19.55 19.66 0.10 
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Table 5.19-2 
Areas of Severe Erosion Potential Crossed 

by the Project Pipeline Facilities in Massachusetts 

Facility Name County Segment1 
Milepost Crossing 

Length 
(miles)2 Begin End 

Wright to Dracut Pipeline Segment Berkshire G 20.38 20.71 0.32 
Wright to Dracut Pipeline Segment Berkshire G 20.87 20.96 0.09 
Wright to Dracut Pipeline Segment Hampshire G 21.71 21.86 0.15 
Wright to Dracut Pipeline Segment Hampshire G 22.06 22.10 0.04 
Wright to Dracut Pipeline Segment Hampshire G 22.35 22.60 0.25 
Wright to Dracut Pipeline Segment Hampshire G 22.66 22.76 0.09 
Wright to Dracut Pipeline Segment Hampshire G 22.85 22.91 0.06 
Wright to Dracut Pipeline Segment Hampshire G 22.97 23.05 0.08 
Wright to Dracut Pipeline Segment Hampshire G 23.78 23.87 0.10 
Wright to Dracut Pipeline Segment Hampshire G 24.16 24.35 0.19 
Wright to Dracut Pipeline Segment Franklin H 2.66 2.80 0.14 

 Total 647 
Source:  USDA-NRCS 2014. 
1 Each segment is associated with its own set of MPs beginning at MP 0.00. 
2 Areas of soil that contain severe erosion potential.  See Resource Report 7 of the ER for soil series information, including 

erosion potential and erosion hazard, for the soils disturbed by the Project. 
 

Table 5.19-3 
Areas of Severe Erosion Potential at Aboveground Facilities in Massachusetts 

Facility Name County Segment Milepost1 

N/A N/A N/A N/A 
Source: USDA-NRCS 2014. - Erosion Potential and Steep Slopes (USDA-NRCS 2015). 
1 N/A - "Not Applicable." Based on current project layout, there are no aboveground or appurtenant facilities Massachusetts 
which impact areas with sever erosion potential. 
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Table 5.19-4 
Severe Erosion Potential Based on Soil Series Map Units  

Crossed by the Project 

Soil 
Series 
Map 
Unit 

From 
Milepost 

To 
Milepost Facility Pipeline Name Segment County Erosion 

Potential 
Capability 

Class 
Drainage 

Characteristics 

Wind 
Erodibility 

Group 

Pipeline Facilities 

931E 53.60 53.61 Pipeline Wright to Dracut 
Pipeline Segment F Berkshire Severe 7s Well drained 5 

931E 0.00 0.04 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

931E 0.83 0.84 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

901E 1.03 2.05 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

904E 1.58 1.78 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

931E 1.69 2.48 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

904E 1.91 1.95 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 2.21 2.31 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

931E 2.81 2.88 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

901E 3.04 3.36 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 
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Table 5.19-4 
Severe Erosion Potential Based on Soil Series Map Units  

Crossed by the Project 

Soil 
Series 
Map 
Unit 

From 
Milepost 

To 
Milepost Facility Pipeline Name Segment County Erosion 

Potential 
Capability 

Class 
Drainage 

Characteristics 

Wind 
Erodibility 

Group 

904E 3.52 3.62 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

931E 3.66 3.83 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

914E 4.37 4.41 Pipeline Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

909E 4.41 5.71 Pipeline Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

931E 4.65 4.76 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

909E 6.43 6.53 Pipeline Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

904E 6.43 6.77 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

901E 6.77 6.84 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

914E 6.81 7.00 Pipeline Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

514E 7.92 7.99 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

901E 8.38 8.51 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

904E 8.51 9.35 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 
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Table 5.19-4 
Severe Erosion Potential Based on Soil Series Map Units  

Crossed by the Project 

Soil 
Series 
Map 
Unit 

From 
Milepost 

To 
Milepost Facility Pipeline Name Segment County Erosion 

Potential 
Capability 

Class 
Drainage 

Characteristics 

Wind 
Erodibility 

Group 

904E 9.35 10.03 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 10.12 10.14 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 10.14 10.71 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

901E 10.79 11.00 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

901E 11.89 11.96 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

904E 12.42 12.67 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

901E 13.08 13.20 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

904E 13.90 14.09 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 14.09 14.15 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 14.25 14.29 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 
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Table 5.19-4 
Severe Erosion Potential Based on Soil Series Map Units  

Crossed by the Project 

Soil 
Series 
Map 
Unit 

From 
Milepost 

To 
Milepost Facility Pipeline Name Segment County Erosion 

Potential 
Capability 

Class 
Drainage 

Characteristics 

Wind 
Erodibility 

Group 

904E 14.38 14.43 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 14.78 14.81 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 15.01 15.08 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

901E 15.08 15.51 Pipeline Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

306F 2.66 2.80 Pipeline Wright to Dracut 
Pipeline Segment H Franklin Severe 7s Well drained 3 

Access Roads 

931E 2.78 2.81 NED-TAR-G-
0400 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

914E 4.36 4.39 NED-TAR-G-
1800 

Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

909E 4.39 5.42 NED-TAR-G-
1800 

Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

909E 6.26 6.31 NED-TAR-G-
1801 

Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

909E 6.38 6.50 NED-TAR-G-
1801 

Wright to Dracut 
Pipeline Segment G Hampshire Severe 7s Well drained 5 

901E 8.43 8.51 NED-TAR-G-
0900 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 
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Table 5.19-4 
Severe Erosion Potential Based on Soil Series Map Units  

Crossed by the Project 

Soil 
Series 
Map 
Unit 

From 
Milepost 

To 
Milepost Facility Pipeline Name Segment County Erosion 

Potential 
Capability 

Class 
Drainage 

Characteristics 

Wind 
Erodibility 

Group 

904E 8.65 9.28 NED-TAR-G-
1000 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 9.39 10.04 NED-TAR-G-
1100 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 10.13 10.14 NED-TAR-G-
1100 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 10.14 10.70 NED-TAR-G-
1100 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

901E 10.79 11.52 NED-TAR-G-
1100 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

904E 13.90 13.99 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 14.27 14.29 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 14.39 14.39 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 14.77 14.80 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 
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Table 5.19-4 
Severe Erosion Potential Based on Soil Series Map Units  

Crossed by the Project 

Soil 
Series 
Map 
Unit 

From 
Milepost 

To 
Milepost Facility Pipeline Name Segment County Erosion 

Potential 
Capability 

Class 
Drainage 

Characteristics 

Wind 
Erodibility 

Group 

904E 14.93 14.94 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 14.94 14.94 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

904E 15.04 15.72 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

901E 15.34 15.40 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

904E 16.11 16.15 NED-TAR-G-
1300 

Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s 

Somewhat 
excessively 

drained 
3 

306F 1.45 1.46 NED-TAR-H-
0200 

Wright to Dracut 
Pipeline Segment H Franklin Severe 7s Well drained 3 

306F 2.64 2.76 NED-TAR-H-
0300 

Wright to Dracut 
Pipeline Segment H Franklin Severe 7s Well drained 3 

Contractor Yards 

901E 1.32 1.33 NED-G-0701 Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

901E 11.94 11.95 NED-G-0305 Wright to Dracut 
Pipeline Segment G Berkshire Severe 7s Well drained 5 

Source: Data set utilized for Severe Erosion Potential Based on Soil Series Map Units is, "Natural Resource Conservation Service (NRCS) - Soils (County Based) - Erosion Potential 
and Steep Slopes. 
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5.20 INTERIM STABILIZATION 

5.20.1 General Procedures 

In non-agricultural uplands where activity ceases and disturbed areas will not be brought to final grade for 
a period of 30 working days, or in locations that have not been restored by October 15, the area will be 
seeded with using the following: 

• Ryegrass (annual or perennial) at 40 pounds per acre (“lbs/acre”) or use 1 lb/1,000 ft2 during 
spring, summer or early fall; or 

• Aroostook (if available) winter rye (cereal rye) at a rate of 120 lbs/acre (3.0 lbs/1,000 ft2). 

Non-agricultural uplands will be mulched with hay or straw at 2 tons/acre (approximately 90 lbs/1,000 ft2 
or 2 bales).  No mulch will be applied in wetland areas.  Only weed-free straw mulch, not hay mulch, will 
be used where mulch is needed on agricultural land.  No soil amendments will be used in wetland areas 
unless otherwise approved in writing by the  appropriate land management or applicable regulatory 
agency.  Mulch anchoring will be required where wind or areas of concentrated water flow are a concern, 
which includes steep slopes.  Wood fiber hydromulch or other sprayable products approved for erosion 
control may be used if applied according to the manufacturers’ specifications.  

Tennessee has prepared a Winter Construction Plan in anticipation of construction continuing through the 
late autumn and winter season.  The Winter Construction Plan outlines methods and measures such as 
snow management, frozen soil handling, temporary erosion and sediment control specific to winter 
construction, trench line backfilling, hydrostatic testing/dewatering measures, winter inspections and 
monitoring, and measures related to spring thaw that will be employed during the winter season.  The 
Winter Construction Plan is included as Attachment L12 to this ECP. 

The following procedures will be implemented along the disturbed ROW in the event that the final phases 
of construction occur too late in the year for restoration activities to adequately be performed:  

• Install permanent slope breakers at specified intervals on all slopes, or as directed by the EI; 
• Install temporary sediment barriers adjacent to stream and wetland crossings, as well as other 

critical areas; 
• Seed and mulch the ROW and seed segregated topsoil piles; and 
• Remove flumes from waterbody crossings to reestablish natural stream flow. 

5.20.2 Soil Binders 

There are a number of soil binders, chemical stabilizers, or soil palliatives available from various 
manufacturers that provide temporary stabilization.  Most of these are designed to be sprayed onto the soil 
surface with little or no preparation.  Water-soluble anionic polyacrylamide (“PAM”) may be applied to a 
disturbed area as a temporary soil-binding agent to reduce erosion due to wind and water.  This practice is 
recommended for areas where timely establishment of a vegetative cover is not feasible (e.g., 
non-germinating season), wherever soils have high clay content, or where the vegetative cover is 
inadequate to provide protection from erosion.  
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PAM Specifications  

• Anionic PAM mixtures must be environmentally safe and non-toxic to fish and other aquatic 
species, wildlife, and plants.  It should also be non-combustible.  

• Cationic PAM may not be used due to its toxicity to aquatic species.  
• Anionic PAM mixtures must have <0.05 percent free acrylamide monomer by weight as 

established by the Food and Drug Administration (“FDA”) and the USEPA.  
• Acute toxicity test data should be provided from each manufacturer or supplier.  
• The manufacturer should provide a product expiration date for anionic PAM based upon 

expiration of PAM in the pure form.  

Application  

• Anionic PAM will be applied in accordance with the recommended methods provided by the 
manufacturer or supplier for the specific site conditions (e.g., slope and soil type).  A record of 
the application, including the date of application, product type, weather conditions, method of 
application, and the name of the applicator, will be kept on-site. 

• Application rates will not exceed the manufacturer’s recommendations.  Repeated applications 
may be made if necessary to ensure adequate coverage.  

• The application method used will provide uniform coverage to the target area while avoiding drift 
to non-target areas, especially paved areas.  

• Manufacturer’s recommendations for safe storage, mixing, and use of the product will be 
followed.  

• Use of anionic PAM will be in conjunction with the other BMPs specified in this ECP.  
• Anionic PAM will not be used in place of a protective liner in a channel or mulch on a seeded 

area.  However, seed may be added to the mixture at the time of application.  
• Disposal of excess material will be in accordance with the manufacturer’s recommendations as 

well as applicable laws and regulations.  
• Anionic PAM will not be applied within the floodway of a receiving stream channel or within 

25 feet of other waterbodies.  
• Anionic PAM may be used to temporarily stabilize topsoil stockpiles.  However, anionic PAM 

may lose its effectiveness in as little as 2 months.  Therefore, it might become necessary to 
reapply the mixture.  

• Anionic PAM is not recommended for application on surfaces of pure sand or gravels with no 
fines or on snow-covered surfaces.  

• A visible tracer or colorant may be added to the mixture to visually track its application.  

5.21 TEMPORARY SLOPE BREAKERS (WATER BARS) 

Temporary slope breakers are intended to reduce runoff velocity and divert water off the construction 
ROW.  Temporary slope breakers will be constructed of soil.  Silt fence, staked hay, straw bales and 
sandbags will not be used to construct temporary slope breakers, as these barriers are not intended to 
convey concentrated flow, only minimal sheet flow.  Tennessee will install temporary slope breakers on 
all disturbed areas as necessary to avoid excessive erosion.  Temporary slope breakers must be installed 
on slopes greater than 5 percent where the base of the slope is less than 50 feet from waterbodies, 
wetlands, or road crossings or to prevent sediment transport into wetlands or waterbodies.  Slope breakers 
will be installed at the spacing outlined in Table 5.21-1, based on the severity of the slope. 
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Table 5.21-1 
Temporary Slope Breakers 

(Water bars) 
Slope 

(percent) Spacing (feet) 

<5 125 
>5-10 100 

>11-20 75 
>20-35 50 

> 35 25 
Source: MADEP 2003. 

 

Tennessee will direct the outfall of each temporary slope breaker to a stable, well-vegetated area or 
construct an energy-dissipating device at the end of the slope breaker off the construction ROW.  The 
outfall will be positioned so that it prevents sediment discharge into wetlands, waterbodies, or other 
sensitive resources.  The temporary slope breakers will be inspected and maintained throughout 
construction of the Project.  Slope breakers will be installed so that construction traffic can pass over them 
safely without damaging them.  Slope breakers will be repaired at the end of the same day they were 
damaged.  

5.22 TEMPORARY SWALES 

A temporary swale is a structural measure consisting of a drainage way of mostly trapezoidal cross-
section with a supporting ridge on the lower side that is constructed across the slope in order to intercept 
and convey runoff to stable outlets at non-erosive velocities.  Diversion channels are used to divert runoff 
from undisturbed upslope areas and convey it around areas of earth disturbance.  Temporary swales may 
be used where: 

• Runoff from higher areas has the potential for damaging properties, causing erosion, or 
interfering with, or preventing the establishment of, vegetation on lower areas. 

• Surface and/or shallow subsurface flow is damaging sloping upland. 
• The length of slopes needs to be reduced so that soil loss will be kept to a minimum. 
• Diversions are only applicable below stabilized or protected areas.   
• Establishment on slopes less than 15 percent has been avoided.   
• Construction of diversions will be in compliance with state drainage and water laws.   

5.23 GRASSED WATERWAYS 

Grassed waterways consist of natural or man-made channels of parabolic or trapezoidal cross-section that 
is below adjacent ground level and is stabilized by suitable vegetation and an erosion control liner as 
needed.  The flow channel is normally wide and shallow and conveys the runoff down the slope.  Its 
purpose is to transfer runoff without causing damage by erosion.  They are used where added vegetative 
protection and/or a protective liner is needed to control erosion resulting from concentrated runoff.   
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5.24 SEDIMENT BARRIERS 

A sediment barrier is a temporary barrier installed across or at the toe of a slope or upslope of a wetland 
or waterbody to intercept and retain small amounts of sediment from disturbed or unprotected areas.  
Sediment barriers may consist of silt fence, straw or hay bales or berms of approved erosion control 
materials.  Tennessee will utilize sediment barriers in the following situations:  

• Locations where sedimentation can pollute or degrade adjacent wetland and/or watercourses; 
• At the outlet of a slope breaker when vegetation is not adequate to control erosion; 
• Along banks of waterbodies between the graded construction ROW and waterbody after clearing 

and before grading; 
• Downslope of any stockpiled soil in the vicinity of waterbodies and wetlands; 
• At the base of slopes adjacent to road and railroad crossings until disturbed vegetation has been 

re-established; 
• At side slope and downslope boundaries of the construction area where run-off is not otherwise 

directed by a slope breaker (a.k.a. water bar or diversion terrace); 
• Within the construction ROW at boundaries between wetlands and adjacent disturbed upland 

areas; 
• As necessary to prevent siltation of ponds, wetlands, or other waterbodies adjacent to/downslope 

of the construction ROW; and 
• At the edge of the construction ROW as needed to contain spoil and sediment. 

Sediment barriers will be inspected as outlined in Section 3.2 of this ECP.  Repairs will be made within 
24 hours after a problem, if any, is noted.  Any excess sediment, as defined in the typical construction 
drawings (Attachment L2), will be removed from the barrier and re-incorporated into the site.  Sediment 
barriers will be maintained throughout construction and remain in place until permanent revegetation has 
been judged successful by the EI.  Successful revegetation will generally include a minimum uniform 
perennial vegetative cover of 80 percent. 

5.24.1 Silt Fence 

Silt fences may be used to control runoff from small disturbed areas when they are in the form of sheet 
flow, and the discharge is to a stable area.  Only those fabric types specified for such use by the 
manufacturer will be used.  To provide sufficient fabric for proper anchoring of the fence, the standard 
filter fabric width will be a minimum of 30 inches; reinforced and super filter fabric width will be a 
minimum of 42 inches.   

• The maximum slope length above any silt fence barrier will not exceed 25 feet for 2:1 slope 
steepness. 

• Silt fence will be placed at existing level grade.  Both ends of the fence will be extended at least 
8 feet upslope at a 45 degree angle to the main fence alignment.  

• The fence will be adequately anchored to the ground as shown on the typical construction 
drawings (Attachment L2). 

• Sediment will be removed when accumulations reach half the aboveground height of the fence.  
• Any section of silt fence which has been undermined or topped will be immediately replaced with 

a rock filter outlet. 
• Silt fence will be removed and properly disposed of when the tributary area is permanently 

stabilized. 
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Tennessee will not use silt fence in areas of concentrated flows (e.g., channels, swales, erosion gullies, 
across pipe outfalls, as inlet protection, etc.) or in areas where rock or rocky soils prevent the full and 
uniform anchoring of the fence.  Use in forested areas is not recommended unless tree roots can be 
severed during excavation of the anchor trench.  Silt fence will not be installed on uncompacted fills or in 
extremely loose soils (e.g., sandy loam), since it may result in undermining of the fence. 

5.24.2 Hay/Straw Bale Barriers 

Hay/straw bale barriers may be used to control runoff from small disturbed areas provided that runoff is 
in the form of sheet flow.  Hay/straw bales will be considered a short-term control measure on this Project 
because they tend to deteriorate within approximately three (3) months after installation.   

• Bales will be installed in an anchoring trench. 
• The maximum slope length above any hay/straw bale barrier will not exceed 25 feet for 2:1 slope 

steepness.  
• Hay/straw bale barriers will be placed at existing level grades with ends tightly abutting the 

adjacent bales.  The first stake of each bale will be angled toward the adjacent bale to draw the 
bales together.  Stakes will be driven flush with the top of the bale.  Both ends of the barrier will 
be extended at least 8 feet upslope at a 45 degree angle to the main barrier alignment.  

• Compacted backfill around the bales will extend approximately 4 inches above ground level.  
• Sediment will be removed when accumulations reach one-third of the aboveground height of the 

barrier.  Damaged or deteriorated bales will be replaced immediately upon inspection.  
• Any section of the hay/straw bale barrier which has been undermined or over-topped will be 

immediately replaced with a rock filter outlet.  
• Bales will be removed when the tributary area has been permanently stabilized. 

Tennessee will not use hay/straw bale barriers in areas of concentrated flows (e.g., channels, swales, 
erosion gullies, across pipe outfalls, as inlet protection, etc.) or in areas where they cannot be properly 
staked (e.g., paved areas) or in areas where rock prevents full and uniform anchoring of the bales.  

5.25 MULCHING 

Mulch absorbs rainfall impact, increases the rate of infiltration, reduces soil moisture loss due to 
evaporation, moderates soil temperatures, provides a suitable environment for germination, and protects 
the seedling from intense sunlight.  Seeded areas will be mulched or blanketed to minimize the potential 
for failure to establish an adequate vegetative cover, except in wetland areas, unless otherwise approved 
by applicable regulatory agencies.  Mulching may also be used as a temporary stabilization measure for 
some disturbed areas in non-germinating seasons.  

• Woodchips may be used on the ROW as temporary mulch in upland areas as long as it does not 
inhibit revegetation or is not placed in an agricultural area.  Chips that are left on the ROW will 
require fertilizer application during the restoration process.  Up to 1 ton/acre of woodchips may 
be added to mulch if areas are top-dressed with 11 lbs/acre of available nitrogen, 50 percent of 
which will be slow release.  Woodchips will not be utilized in wetland areas. 

• Mulch will be applied to any slope steeper than 2:1. 
• Weed-free straw and hay mulch will be anchored or tackified immediately after application to 

prevent being windblown.  Liquid mulch tackifiers will not be used within 100 feet of wetlands or 
waterbodies. 
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• A tractor-drawn implement may be used to “crimp” the straw or hay into the soil, about 3 inches.  
This method will be limited to slopes no steeper than 3H:1V.  The machinery will be operated 
along the contour, parallel to the side slope.  Note: Crimping of hay or straw by running over it 
with tracked machinery is not recommended.  

• Mulch on slopes of 8 percent or steeper will be held in place with jute or equivalent netting. 
• Polymeric and gum tackifiers mixed and applied according to manufacturer’s recommendations 

may be used to tack mulch.  Application will be avoided during rain and on windy days.  A 
24-hour curing period and a soil temperature higher than 45 degrees Fahrenheit (“°F”) are 
typically required to tackify mulch.  

• Application of the tackifier will be heaviest at the edges of seeded areas and at crests of ridges 
and banks to prevent loss by wind.  The remainder of the area will have tackifier applied 
uniformly.  Tackifiers may be applied after mulch is spread or sprayed into the mulch as it is 
being blown onto the soil.  Applying straw and tackifier together is generally more effective.  
Syntheticor chemical tackifiers will be used as recommended by the manufacturer to anchor 
mulch, provided sufficient documentation is available to show they are non-toxic to native plant 
and animal species.  

• Liquid mulch tackifiers will not be used within 100 feet of wetlands or waterbodies. 
• Lightweight plastic, fiber, or paper nets may be stapled over the mulch according to 

manufacturer’s recommendations.  

5.25.1 Hydroseeding/Hydromulching 

Hydroseeding (or hydraulic mulch seeding, hydro-mulching, hydroseeding) is an acceptable alternative 
seeding/stabilizing process that utilizes a slurry mix of a combination of seed, mulch, fertilizer, tackifying 
agents, and/or other additives.  There are a number of advantages associated with hydroseeding/ 
hydromulching. 

• Stabilization of disturbed areas can be accelerated because hydroseeding can be completed in a 
short period of time. 

• Hydroseeding can be very effective for hillsides and sloping lawns to help with erosion control 
and quick planting. 

• Hydroseeding generally results in high germination rates with initial grass growth in about a 
week.  Fiber or wood mulch, which is generally part of the slurry mix, accelerates the growing 
process by maintaining moisture around the seeds, thereby increasing the rate of germination. 

• Hydro-mulching promotes fast seed germination by helping to prevent erosion along a slope, 
which prevents seed from washing away.   

The following guidelines will be followed when hydroseeding: 

• Wherever seed and mulch is applied by hydroseeding methods, the seed and mulch will be 
applied in separate applications with the seed being applied first and the mulch sprayed on top of 
the seed.  This is to ensure that the seed makes contact with the underlying soil.  Soil preparation 
will be completed prior to adding seed to the hydroseeding equipment.  Running seed through the 
pumping system can result in excessive abrasion of the seed and reduces the percentage of pure 
live seed (“PLS”) in the application.  Therefore, all site preparation will be completed prior to the 
arrival of the hydroseeder. 
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• Shredded paper hydromulch will not be used on slopes steeper than 5 percent.  Wood fiber 
hydromulch may be applied on steeper slopes provided a tackifier is used.  The application rate 
for any hydromulch will be 2,000 lbs/acre at a minimum. 

There are also a number of hydraulic blankets (hydro-mulches) which can be applied to a steep slope to 
help prevent erosion and promote quick seed germination.  The hydro-mulches include Bonded Fiber Mix 
(“BFM”), Flexible Growth Medium (“FGM”), and Polymer Stabilized Fiber Matrix (“PSFM”).   

• A BFM can be an effective method of stabilizing steep slopes when used properly.  BFMs make 
use of a cross-linked hydrocolloid tackifier to bond thermally processed wood fibers.  Application 
rates vary according to site conditions.   
− For slopes up to 3H:1V, the BFM will be applied at a rate of 3,000 lbs/acre.  Steeper slopes 

may need as much as 4,000 lbs/acre.  In any case, the manufacturer’s recommendations 
should be followed.   

− BFMs will only be used when no rain is forecast for at least 48 hours following the 
application.  This is to allow the tackifier sufficient time to cure properly.   

− BFM will not be applied between September 30 and April 1.  
• A FGM has the added component of 0.5 inch long, crimped organic or man-made fibers which 

add a mechanical bond to the chemical bond provided by BFMs.  This increases the blanket’s 
resistance to both raindrop impact and erosion due to runoff.  Unlike BFMs, a FGM typically 
does not require a curing time to be effective. 

• A PSFM can also be an effective method of stabilizing steep slopes when used properly.  PSFMs 
make use of a linear soil stabilizing tackifier that works directly on soil to maintain soil structure, 
maintain pore space capacity, and flocculate dislodged sediment that will significantly reduce 
runoff turbidity. 

PSFMs can be used in re-vegetation applications and for site winterization and/or dormant seeding (fall 
planting for spring germination) applications.  Application rates vary according to site conditions.  The 
typical suggested application rates are outlined in Table 5.25-1. 

Table 5.25-1 
Typical Application Rates for PSFMs 

Typical Polymer Stabilized Fiber Matrix Application Rates Maximum Rainfall of ≤ 20" 
Slope 6:1 5:1 4:1 3:1 2:1 1.5:1 1:1 

Soil Stabilizer 
(gallons/acre) 4 5 6 7 8 9 10 

Fiber (lbs/acre) 1,500 1,500 1,500 1,800 2,000 2,500 3,000 
Source: Earthguard 2015. 
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5.25.2 Erosion Control Blankets 

Matting or netting consists of jute, wood excelsior, or similar materials, and is used to anchor mulch and 
stabilize the surface of the soil during the critical period of vegetative re-establishment.  Specific 
manufacturer installation instructions will be followed to ensure proper performance of the product.  
Erosion control matting may be utilized on the Project as follows: 

• Matting or netting may be applied to critical, sensitive areas such as: 
− Erodible soils; 
− All slopes steeper than 3:1; 
− Within 50 feet of ORWs; 

• Matting or netting may also be applied to any areas where temporary/permanent vegetation is not 
germinating to assist in protecting the seed bank; and  

• Matting or netting will be anchored with pegs or staples. 

There are various types of erosion control blankets for various types of situations.  The matting types 
include short-term mattings with photodegradable netting and straw fiber, extended term mattings with 
ultra-violet (“UV”)-stable netting, bio-degradable netting, and permanent reinforcement mats.   

Extended term mattings will be primarily used along steep slopes (up to 1:1), along slope breakers, along 
stream banks, and within erosion control swales.  These mattings will remain stable for up to 36 months, 
which will allow up to three growing seasons for vegetation to establish and permanently stabilize the 
slope or stream bank.   

Erosion control blankets will not be used to prevent slope failures.  They will be used to help temporarily 
stabilize the slope to allow permanent vegetation to establish.  Wherever slope stability problems are 
anticipated or encountered, appropriate measures such as reducing steepness of slope, diverting upslope 
runoff, reducing soil moisture, loading the toe, or buttressing the slope will be considered.  The method 
utilized to stabilize the slope will be determined by the EI.   

5.25.3 Dust Control 

Dust control measures are practices that help reduce surface and air movement of dust from disturbed soil 
surfaces.  The Contractor will coordinate with the EI to develop a dust control plan that will be 
implemented throughout the construction process.  There are a number of methods that may be used to 
control dust including, but not limited to:   

• Spraying/Irrigation – The Contractor may spray the ground surface with water until it is moist. 
• Vegetative Cover – In areas not expected to handle vehicle traffic, the Contractor may re-

establish permanent or temporary vegetative cover as a dust control measure.  The vegetative 
cover will be in accordance with guidance provided in this ECP.  

• Mulch – The Contractor may elect to mulch an area to control dust.  Mulching will be in 
accordance with this ECP.   

• Wind Breaks – The Contractor may construct wind breaks to reduce wind velocity through the 
ROW.  The wind breaks may be trees or shrubs left in place during site clearing or constructed 
barriers such as a wind fence, snow fence, tarp curtain, hay bale, crate wall, or sediment wall.  

• Tillage – The Contractor may perform deep tillage in large open areas such as agricultural lands 
to bring soil clods to the surface to rest on top of dust.  
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• Stone – The Contractor will be required to install stone construction entrances at all paved road 
crossings to prevent sediment transport onto the pavement surface.    

• Spray-on Dust Suppressant Treatments – The Contractor may utilize spray-on dust suppressant 
treatments to suppress dust.  Utilized chemicals will be required to be biodegradable or water-
soluble and are not anticipated to have a negative impact on the surrounding environment, 
including waterbodies and wildlife.  Spray-on dust suppressant treatments will not be utilized 
within organic farm properties.   

Other suppressants may be used as long as they have been shown to be environmentally safe and effective 
for their intended use.  The Contractor will coordinate with the EI to determine which dust control method 
best accommodates their needs based on specific site and weather conditions.  Tennessee will consult 
with applicable regulatory agencies prior to use of chemical dust suppressants. 

5.26 TRENCH DEWATERING 

Trench dewatering is the process of removing excess runoff and groundwater that has accumulated and is 
occupying the trench line to allow for the installation of the pipe and dry backfilling of the trench.  The 
removal of any excess water within the trench line prior to backfilling is critical because it permits 
inspection of the bottom of the trench line and makes it easier to control the moisture content of the spoil 
material being placed in the trench.  Controlling the moisture content of the backfill will permit heavy 
equipment to pass over the trench faster than waiting for saturated backfill to stabilize enough for 
equipment to pass without creating deep ruts over the pipe.   

Trench dewatering management will be accomplished using a combination of BMPs that will be tailored 
to the site-specific conditions for each dewatering operation.  The dewatering operation(s) may include 
some of the following: 

• Sump pits may be utilized in conjunction with an appropriate outlet device to dewater the trench 
line.  The pits may be placed within the trench line or adjacent to it, depending on the workspace 
configuration and the amount of water that is needed to be removed from the work area.  The 
outlet device (e.g., filter bag) will provide an additional means of filtering the water.  Sump pits 
will not be used alone where highly turbid waters are being pumped, such as typically results 
from active work areas.  Sump pits will be located at a low point in the work area so that the 
water naturally drains toward the pit.  The size and number of the pits required will depend upon 
the amount of water that must be pumped from the work area and the space available.  The 
Contractor will work with the EI to determine the appropriate sump pit size.  

• Sediment filter bags or other equivalent sediment control structures for pumped water will be 
used whenever water is pumped from the pipeline trench.  Sediment filter bags (use only non-
woven geotextile filter bags), when implemented and maintained properly, prevent the discharge 
of heavily silt-laden water by effectively trapping particles larger than approximately 150 microns 
(“µ”).  Filter bags will be placed in well-vegetated areas, where possible, which will provide 
additional water filtration upon discharge.  Discharge to agricultural lands will not be conducted 
in active crop areas approved by the land-owner.  The pumping rate will not exceed the maximum 
recommended by the manufacturer.  The filter bags will be changed when they become half full 
of sediment.  Their sediment contents may be reincorporated onto the site, except in agricultural 
lands, or transported off-site to an approved waste disposal location.  Filter bags will not be 
placed on slopes greater than 5 percent. 
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• Dewatering discharge locations will be into suitable areas that are well vegetated or other stable 
erosion resistant areas.  They will be located so they do not allow the water to return to the active 
construction workspace.  The EI will assist in choosing dewatering locations and has the authority 
to stop work and relocate the structure if the structure is not placed correctly or is causing 
sedimentation. 

• If the water being discharged from the filter bag appears “milky” or excessively cloudy, then 
sediment corrals may be utilized to augment filter bag use.  The corral will be located a minimum 
of 25 feet from any wetland or waterbody unless otherwise approved by the EI and will be closely 
monitored to ensure proper function to prevent turbid water from entering the wetland or 
waterbody. 

• The Contractor and EI will monitor trenches holding water and begin dewatering activities as 
needed so that sediment laden water is not discharged directly from the excavated trench to 
resources. 

• Hose intakes will be elevated off of the ditch bottom. 

Under no circumstances will trench water or other forms of turbid water be directly discharged onto 
exposed soil, into any wetland or waterbody, into known cultural resource sites, or into locations of 
rare/sensitive species.  

5.27 TEMPORARY TRENCH BREAKERS 

Temporary trench breakers are intended to slow the flow of subsurface water along the trench.  Trench 
breakers may be constructed of materials such as sandbags, foam, unexcavated portions of the ditch, 
subsoil earth filled bags or equivalent.  Topsoil and concrete will not be used for filling trench breaker 
bags. 

• Temporary trench breakers will be spaced as noted Table 5.27-1.  At a minimum, trench breakers 
will be installed at the same spacing as upslope temporary slope breakers.  Any modifications to 
the spacing noted will be made by an engineer or similarly qualified professional.  Trench 
breakers will be installed at the same spacing as if permanent slope breakers were in agricultural 
fields and residential areas where slope breakers are not typically required. 

• Temporary trench breakers will be installed at the base of slopes greater than 5 percent where the 
base of the slope is less than 50 feet from a waterbody or wetland and where needed to avoid 
modifying waterbody or wetland hydrology.  

• The base level of each breaker is established on the trench floor, prior to pipe laying, to ensure 
control against significant water-piping and internal erosion.  The bulk remainder of each trench 
breaker will be installed after the pipe is installed in the trench and prior to. 

• If required, the top of trench breakers placed in agricultural fields will not be closer than 2 feet 
from the restored surface. 

Oversaturation of soils behind trench breakers may be prevented by installing underdrains adjacent to and 
across the pipeline trench to carry excess water down slope.  Underdrain installation on steep slopes will 
be perpendicular to contours and will include installing lateral intercept pipes across the pipeline trench 
and a header pipe to convey the water down slope.  Installation on steep side slopes will be parallel to 
contours and will include installing the underdrain in undisturbed soil uphill of the pipeline.  All excess 
water conveyed by the underdrain pipes will be discharged into riprap outlet protection and then a stable 
area. 
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Table 5.27-1 
Temporary Trench Breaker Spacing 

Slope 
(percent) Spacing (feet) 

5-15 300 
>15-30 200 

>30 100 
Source: FERC 2013. 

 

5.28 MAINTENANCE OF EROSION CONTROL DEVICES 

Although primarily the responsibility of the EI, all inspectors and construction personnel are responsible 
for regularly inspecting and assessing the condition of the erosion and sediment control devices employed 
during construction.  The EI will inspect all disturbed areas of the construction spread(s) (e.g., 
construction ROW, pipe storage yards, temporary contractor yards, etc.) that have not been permanently 
stabilized: 

• On a daily basis in areas of active construction or equipment operation; 
• A minimum of once a week in areas with no construction or equipment operation; and 
• Within 24 hours of each 0.5 inch of rainfall or greater.   

Inspections to assess the condition of the erosion and sediment control devices will be performed by 
Tennessee personnel until the Commission and other applicable regulatory agency determines that the 
entire ROW is permanently revegetated following completion of construction. 

All BMPs found to be deficient will be fixed within 24 hours of the inspection, with the exception of 
temporary slope breakers, which will be checked and repaired at the end of each day where construction 
traffic has disturbed them. 

5.29 HYDROSTATIC TESTING 

Hydrostatic testing verifies the structural integrity of the constructed pipeline segments.  Integrity is tested 
by capping pipeline segments with test manifolds and filling the capped segments with water.  The water 
is then pressurized to at or above the MAOP of the pipeline and held for 8 hours (4 hours for pre-tested, 
pre-fabricated units or short visible sections).  Any significant loss of pressure indicates that a leak may 
have occurred and that the pipeline needs to be repaired and re-tested prior to being put into service.   

The source of the water used for testing is typically taken from local streams, rivers, or potable water 
supply systems.  Hydrostatic testing of the pipeline will be performed in multiple sections along the 
Project area.  The sections will be selected based on the length of the section and/or elevation change of 
the terrain.  All hydrostatic testing activities will be performed in compliance with applicable regulatory 
requirements.  Potential sources of hydrostatic pressure test water for the Project are listed in 
Table 5.29-1. 
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Environmental impacts associated with the withdrawal and discharge of test water will be minimized by: 

• Not withdrawing water from state-designated outstanding resource waters, waterbodies which 
provide habitat for federally listed threatened or endangered species or waterbodies designated as 
public water supplies for testing procedures unless written permission is obtained from the 
applicable regulatory agency. 

• Inspection of all welds and hydrostatic testing of the pipeline sections will be performed before 
HDD installation under waterbodies or wetlands. 

• Locating hydrostatic test manifolds outside of wetlands and riparian areas as practicable. 
• Withdrawing from and discharging to water sources will comply with appropriate agency 

requirements. 
• Screening the water inlet to avoid intake of fish. 
• Maintaining adequate stream flow rates during withdrawal activities to protect aquatic life, 

provide for all existing waterbody uses, and downstream withdrawals of water by existing users. 
• Anchoring the discharge pipe for safety. 
• Discharging test water into a suitable receiving body of water, across a well-vegetated area or 

filtered through a filter bag or other erosion control barrier. 
• Discharging test water against a splash plate or other energy dissipating device approved by the 

EI to aerate, slow, and disperse the flow. 
• Controlling the rate of discharge at a level that appropriately prevents flooding or erosion. 
• Discharging into state-designated exceptional value waters, waterbodies which provide habitat for 

federally listed threatened or endangered species, or waterbodies designated as public water 
supplies will only occur if written permission from the appropriate federal, state or local 
permitting agency is obtained. 

Table 5.29-1 
Potential Sources of Hydrostatic Pressure Test Water for the Project in Massachusetts 

Potential Water Source1 Segment2 Approximate 
Milepost 

Fill / Discharge 
Location 

Water 
Quantity 
(gallons) 

Cheshire Reservoir G 7.70 7.70 317,544 
Cleveland Brook Reservoir G 13.60 13.60 1,330,210 

Deerfield River H 4.80 4.80 471,227 
Deerfield River H 8.40 8.40 567,750 

Connecticut River H 11.40 11.40 396,411 
Millers River H 15.60 15.60 100,000 
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Table 5.29-1 
Potential Sources of Hydrostatic Pressure Test Water for the Project in Massachusetts 

Potential Water Source1 Segment2 Approximate 
Milepost 

Fill / Discharge 
Location 

Water 
Quantity 
(gallons) 

Merrimack River N 1.30 1.30 1,625,835 
Ipswich River O 3.10 3.10 605,863 

Total 5,414,840 
1 Fire hydrants may be utilized as a potential water source and are located adjacent to the project pipeline in the following 

locations: 
●		Lanesborough,	Berkshire	County,	MA ●		Wilmington,	Middlesex	County,	MA 
●		Dalton,	Berkshire	County,	MA ●		North Reading, Middlesex County, MA 
●		Plainfield,	Hampshire	County,	MA ●		Lynnfield,	Essex	County,	MA 
●		Deerfield,	Franklin	County,	MA ●		Middleton,	Essex	County,	MA 
●		Montague,	Franklin	County,	MA ●		Peabody,	Essex	County,	MA 
●		Dracut,	Middlesex	County, MA ●		Methuen,	Essex	County,	MA 
●		Andover,	Essex	County,	MA ●		Townsend,	Middlesex	County,	MA 
●		Tewksbury,	Middlesex	County,	MA ●		Lunenburg,	Worcester	County,	MA 
2 Each segment is associated with its own set of MPs beginning at MP 0.00. 

 

5.30 KARST TERRAIN 

Land subsidence is the local downward movement of surface material with little or no horizontal 
movement (Nuhfer et al. 1993).  A cause of land subsidence is the localized collapse of subsurface 
cavities (also referred to as karst terrain), commonly caused by groundwater level declines and enhanced 
percolation of groundwater.  Collapse features tend to be associated with specific rock types, such as 
carbonates (limestone and dolomite), that are susceptible to dissolution in water (Davis 1987).  Common 
geological characteristics of karst that influence human use of its land and water resources include ground 
subsidence, sinkhole collapse, groundwater contamination, and unpredictable water supply.  Sinkhole 
development can affect permanent soil stabilization in the Project area post-construction, resulting in 
erosion of soils and exposure of subsurface structures.  Sinkholes typically occur during or following 
periods of severe precipitation or spring snow-melt.  Table 5.30-1 identifies locations along the Project 
area with known locations and potential locations of karst terrain.  

Tennessee will ensure that erosion and sediment control measures located adjacent to exposed karst areas 
are installed in accordance with all applicable standards and specifications and that they are installed in a 
manner that will prevent direct discharge of runoff into known karst features.   If possible, Tennessee will 
locate trench spoil piles on the downhill side of the karst feature to prevent direct runoff into uncovered 
features. 

Proper selection and placement of EandS measures will be an important part in preventing runoff into 
karst features.  Some of the EandS measures may include: 

• Installing trench breakers to prevent water from entering the karst feature from the trench line. 
• Installing slope breakers along steep slopes to catch surface runoff and direct it away from karst 

features. 
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• Constructing a temporary swale along the uphill side of the karst feature to catch surface runoff 
and direct it away from the karst feature. 

• Installing underdrains adjacent to and across the trench to intercept and direct any excess ground 
water away from the karst feature. 

• In addition to standard erosion control BMPs, any karst feature identified on the proposed ROW 
where water flows into the ground (sinkhole, cave, etc.) will be protected by a minimum of two 
rows of silt fencing. 

• Springs and seeps encountered on the pipeline ROW, along with their associated discharge areas 
on the ROW will also be protected by a minimum of one row of silt fence. 

• Monitor sediment/erosion control measures after precipitation events and periodically throughout 
construction; clean, repair, and replace structures as necessary. 

• Runoff from the construction area will be routed into sediment ponds or other water treatment 
systems and not allowed to flow toward dolines (natural closed depressions on the ground 
surface) or sinkholes. 

• Where open cracks are observed in limestone (epikarst features) in the excavated trench, water 
runoff will be routed around the open trench so as to reduce the potential for delivering turbid 
water to underground water sources. 

• Where epikarst features in limestone are encountered in trench excavations, non-woven 
geotextile, such as Mirafi 1100N or equivalent, will be placed on the trench floor and sidewalls as 
a drainage and sediment separator between the trench backfill material and the limestone.  The 
geotextile on the trench sidewalls will extend to within 2 feet of the ground surface.  If more than 
one width of geotextile is needed, there will be a minimum of 18 inches of overlap.  Pipe bedding 
will consist of crushed rock, sand, or other suitable materials that are consistent with pipe bedding 
specifications outlined in this ECP. 

• Soil will be stockpiled on plastic sheeting or on a nonwoven geotextile such as Mirafi 140N 
where trenching occurs upgradient of sinkholes, caves, or other identified karst features or where 
epikarst features have been exposed in the pipeline trench.  Adjoining sections of geotextile or 
plastic sheeting should overlap at least 2 feet such that the upgradient section overlaps the 
downgradient section. 

• Bare soil areas adjacent to sinkholes, caves, or other identified karst features will be covered with 
straw mulch, composted mulch, and/or a coir cloth within 24 hours of completion of ground 
disturbing activities. 

• Establish staging areas for the crew, equipment, hazardous materials, chemicals, fuels, lubricating 
oils, etc., no closer than 200 feet from a waterbody, sinkhole, spring, or cave entrance. 

• To reduce the risk of groundwater contamination, equipment will not be parked overnight, 
refueled or serviced within 200 feet of any karst feature. 

• Fuel storage and refueling areas will not be located upgradient of sinks, dolines, or cave 
entrances. 

• Refueling and fuel storage will not occur within areas of karst pavement. 
• Full containment for re-fueling will be provided within areas known to be underlain near the 

surface by limestone or where karst features are known to be present.  
• Contractors working on pipeline construction will have oil spill mitigation supplies available 

(such as spill kits) in the event of spills or leaks of hydrocarbon products. 
• Store construction waste materials, debris, and excess materials well away from karst terrain; 
• Maintain natural waterbody features, such as riffles and pools;  
• Limit the removal of riparian vegetation to the extent necessary;  
• Revegetate all disturbed areas after construction to reduce soil erosion;  
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• In some instances, as approved by land-owners and regulatory agencies, herbicides may be 
applied in certain locations (typically at compressor stations or above-ground sites such as MLVs 
or pig facilities). 

• Apply fertilizers and herbicides no closer than 200 feet from sinkholes, waterbodies, springs, and 
cave openings; 

• Remove and dispose of all debris and excess construction materials properly upon Project 
completion;  

• Plan for hydrostatic test water disposal locations to be outside areas of known karst terrain. 
• Tennessee will relocate/reinstall any previously installed EandS measures as required in areas 

where an unidentified karst feature is exposed during construction. 
• Tennessee has developed a Karst Mitigation Plan, which is included as Attachment 13 to this 

ECP, to outline procedures that should be followed if Karst terrain is encountered during 
construction. 
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Table 5.30-1 
Areas of Karst Terrain Along the Project Pipeline Facilities in Massachusetts 

Facility Name County Segment1 
Milepost2 Potential or Known  

Karst Area 
Crossing 
Length Begin End 

Wright to Dracut Pipeline Segment Berkshire G 0.02 1.23 Stockbridge Formation 1.21 
Wright to Dracut Pipeline Segment Berkshire G 1.28 1.70 Stockbridge Formation 0.42 
Wright to Dracut Pipeline Segment Berkshire G 3.21 3.55 Stockbridge Formation 0.34 
Wright to Dracut Pipeline Segment Berkshire G 3.55 3.67 Stockbridge Formation 0.12 

Wright to Dracut Pipeline Segment Berkshire G 4.22 4.56 Stockbridge Formation 0.34 
Wright to Dracut Pipeline Segment Berkshire G 4.92 4.96 Stockbridge Formation 0.04 
Wright to Dracut Pipeline Segment Berkshire G 4.96 5.10 Stockbridge Formation 0.14 
Wright to Dracut Pipeline Segment Berkshire G 5.10 5.20 Stockbridge Formation 0.10 
Wright to Dracut Pipeline Segment Berkshire G 5.20 5.67 Stockbridge Formation 0.47 
Wright to Dracut Pipeline Segment Berkshire G 5.67 6.10 Stockbridge Formation 0.43 
Wright to Dracut Pipeline Segment Berkshire G 6.10 6.44 Stockbridge Formation 0.34 

Wright to Dracut Pipeline Segment Berkshire G 6.64 7.72 Stockbridge Formation 1.08 
Wright to Dracut Pipeline Segment Berkshire G 7.72 7.76 Stockbridge Formation 0.04 
Wright to Dracut Pipeline Segment Berkshire G 7.76 8.10 Stockbridge Formation 0.34 
Wright to Dracut Pipeline Segment Berkshire G 8.10 8.31 Stockbridge Formation 0.21 

Wright to Dracut Pipeline Segment Franklin G 29.62 32.67 Waits River Formation 3.05 
Wright to Dracut Pipeline Segment Franklin H 0.00 4.99 Waits River Formation 4.99 
Wright to Dracut Pipeline Segment Franklin H 5.59 6.59 Gile Mountain Formation 1.00 

Total 14.66 
Source: Data set utilized: USGS 2015. 
1 Each segment is associated with its own set of MPs beginning at MP 0.00. 
2  Bolded rows indicate areas of karst terrain that overlap with areas with depth to shallow bedrock; blasting may be necessary in these areas. 
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6.0 WATERBODY CROSSINGS 

The term “waterbody” as used in this ECP includes any natural or artificial stream, river, or other 
permanent waterbodies such as ponds and lakes.  In this ECP, waterbodies are characterized into three 
main categories depending on the width of the waterbody, and in accordance with Tennessee’s 
Procedures.  The categories are as follows: 

• A “minor waterbody” includes all waterbodies less than or equal to 10 feet wide at the water’s 
edge at the time of crossing. 

• An “intermediate waterbody” includes all waterbodies greater than 10 feet wide but less than or 
equal to 100 feet wide at the water’s edge at the time of crossing. 

• A “major waterbody” includes all waterbodies greater than 100 feet wide at the water's edge at 
the time of crossing. 

Tennessee will utilize dry crossing techniques for the majority of the waterbodies crossed by the Project 
that have flowing water present at the time of crossing.  The pipeline will be buried with a minimum 
cover of five feet over the pipe, unless it is in consolidated rock where the minimum cover depth may 
decrease.  A summary of the waterbodies crossed by the Project can be found in Table 6.0-1.  

Tennessee will work to protect and minimize potential adverse impacts to waterbodies by: 
• Accelerating construction activities in waterbodies; 
• Limiting clearing of vegetation between ATWS areas and the edge of the waterbody to the 

certificated construction ROW; 
• Limiting the use of equipment operating in the waterbodies to those required to construct the 

crossing; 
• Crossing non-essential construction equipment over an equipment bridge; 
• Maintaining downstream flow rates by use of adequately sized pumps or flume pipes to protect 

aquatic life and prevent interruption of existing downstream uses; 
• Crossing waterbodies perpendicular to the waterbody as engineering and routing conditions 

permit; 
• Restoring the stream channel and banks to pre-construction contours; 
• Removing all construction equipment and materials from within the waterbody as soon as 

practicable; and 
• Permanently stabilizing stream banks immediately following the pipe installation. 

Table 6.0-1 
Summary of Waterbodies Crossed by the Project in Massachusetts 

Facility Name 
Perennial 

Stream 
Crossings 

Intermittent 
Stream 

Crossings 

Ephemeral 
Stream 

Crossings 

Unknown/Other 
Crossings1 

Crossing 
Length 
(feet)2 

Wright to Dracut 
Pipeline Segment 50 108 2 4 4,840 

Maritimes Delivery 
Line 0 0 0 0 0 

Lynnfield Lateral 20 16 3 0 1,572 
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Table 6.0-1 
Summary of Waterbodies Crossed by the Project in Massachusetts 

Facility Name 
Perennial 

Stream 
Crossings 

Intermittent 
Stream 

Crossings 

Ephemeral 
Stream 

Crossings 

Unknown/Other 
Crossings1 

Crossing 
Length 
(feet)2 

Peabody Lateral 6 1 0 0 86 
Haverhill Lateral 7 7 0 5 624 
Fitchburg Lateral 

Extension 11 12 6 0 570 

Aboveground 
Facilities 2 0 0 0 N/A 

Contractor Yards 7 5 0 5 N/A 
Access Roads 9 7 0 1 51 

Total 7,743 
Source: USGS 2015. 
1 Includes the following:  Unknown; NF = No Flow; AP = Artificial Path; C = Connector; R = Reservoir; RUB = Riverine 

Unconsolidated Bottom; L = Lake 
2 N/A = Not Applicable.  The Project will not cross waterbodies at aboveground facilities or contractor yards, however number 

of stream crossings indicated reflect streams on the entire parcel that will be avoided through final design of the aboveground 
facility or contractor yard. Access to aboveground facilities that require linear crossings of streams is accounted for in the AR 
line item and crossing length. 

 
6.1 CONSTRUCTION RESTRICTIONS 

Tennessee has identified the in-stream construction restriction windows listed in Table 6.1-1 and will 
consult with Massachusetts Division of Fisheries and Wildlife (“MADFW”) regarding timing for in-
stream work.   

Table 6.1-1 
Construction Timing Restrictions for Fisheries Crossed by the Project in Massachusetts 

State Water and 
Classification In-Stream Work Window1 Applicable Regulation 

Massachusetts Coldwater Fisheries June 1 to September 30 FERC 2013 
1 Timing restrictions specific to each waterbody crossing along the Project segments are identified in Resource Report 2 of the 

ER. 
 

Where a dry-ditch crossing method is not required, Tennessee, to the extent practicable, will complete all 
open cut (wet) crossing pipe installation activities, including trenching and backfilling, across “minor” 
waterbody crossings (less than 10 feet wide) within 24 hours and “intermediate” waterbodies (10 feet to 
100 feet wide) within 48 hours, unless blasting or other rock-breaking measures are required.  A site-
specific crossing plan will be developed if site conditions will not allow for the crossings to be completed 
within the noted time restrictions.  A site-specific plan will also be developed for “major” waterbody 
crossings (100 feet wide and greater).   



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-112 

 

November 2015 

6.2 WATERBODY SETBACKS FOR CONSTRUCTION ACTIVITIES  

Where applicable, waterbody setbacks will be maintained at all times.  The setback distances vary based 
on the type of activity being performed.  Activities such as stacking cut lumber, discharging water from 
trenches, ATWS areas, and fueling equipment have different setback distance requirements.  All 
waterbody setbacks (e.g., ATWS setbacks, refueling restrictions, etc.) will be clearly marked in the field 
with signs and/or highly visible flagging prior to pipeline construction and will be maintained until 
construction-related ground disturbing activities are complete. 

Tennessee and its Contractor will structure their operations in accordance with the following setback 
requirements adjacent to waterbodies:   

• Employees handling fuels and other hazardous materials are properly trained; 
• Equipment is in good operating order and inspected on a regular basis; 
• Fuel trucks transporting fuel to on-site equipment travel only on approved ARs; 
• Equipment will be parked overnight and/or fueled and maintained at least 100 feet from a 

waterbody boundary. These activities may occur closer only if the EI determines that there is no 
reasonable alternative, and after Tennessee, and its contractors, have taken appropriate steps to 
prevent spills (including secondary containment structures) and provide for prompt cleanup in the 
event of a spill; 

• Hazardous materials, including chemicals, fuels, and lubricating oils, are not stored within 100 
feet of a waterbody boundary, unless the location is designated for such use by an appropriate 
governmental authority. This applies to storage of these materials only, it does not apply to 
normal operation or use of equipment in these areas; 

• Concrete coating activities are not performed within 100 feet of a waterbody boundary, unless the 
location is an existing industrial site designated for such use.  These activities can occur closer 
only if the EI determines that there is no reasonable alternative, and the Contractor has taken 
appropriate steps (including secondary containment structures) to prevent spills and provide for 
prompt cleanup in the event of a spill; 

• ATWS areas will be located a minimum of 50 feet from the edge of a waterbody except where the 
adjacent upland consists of cultivated or rotated cropland or other disturbed land.  A variance will 
be requested on a site-specific basis for all areas where a 50-foot setback is not maintained; 

• Cut lumber will be stacked a minimum of 50 feet from the edge of a waterbody; 
• Pumped water from trench dewatering operations will not be directly discharged into a 

waterbody.  Pumped water will be discharged into an appropriately sized filter device (e.g., filter 
bag, sediment coral) located in a suitable area, as approved by the EI; and   

• Any excavated material from the trench line will be placed a minimum of 10 feet from the top of 
the waterbody bank. 

6.3 MAINTENANCE OF EROSION CONTROL DEVICES AT WATERBODY 
CROSSINGS 

Erosion control devices will be installed immediately after initial clearing of the workspace adjacent to 
waterbodies and will be properly maintained throughout construction and reinstalled as necessary (such as 
after backfilling of the trench) until replaced by permanent erosion controls or until restoration of adjacent 
upland areas is complete.  Temporary erosion and sediment control measures are addressed in more detail 
in other sections of this ECP; however, the following specific measures may be implemented at 
waterbody crossings: 
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• Sediment barriers will be installed across the entire construction ROW at all waterbody crossings 
where necessary to prevent the flow of sediments into the waterbody.  In the travel lane, these 
may consist of removable sediment barriers or drivable berms.  Removable sediment barriers may 
be removed during the construction day, but will be re-installed after construction has stopped for 
the day or when heavy precipitation is imminent; 

• Where waterbodies are adjacent to the construction ROW, sediment barriers will be installed 
along the edge of the construction ROW as necessary to contain spoil and sediment within the 
construction ROW; and 

• Trench breakers will be used at all waterbody crossings, as necessary, to prevent diversion of 
water into upland portions of the pipeline trench and to keep any accumulated trench water out of 
the waterbody, unless otherwise approved by the EI to allow natural flow of water into the 
waterbody. 

As previously noted, erosion control devices, including at or adjacent to waterbodies, will be maintained 
in proper working condition as required by this ECP and applicable permit conditions.  Inspecting and 
ensuring the maintenance of temporary erosion control measures will be conducted at a minimum: 

• On a daily basis in areas of active construction or equipment operation; 
• A minimum of once a week in areas with no construction or equipment operation; and 
• Within 24 hours of each 0.5 inch of rainfall or greater.   

6.4 ADDITIONAL TEMPORARY WORK SPACE AREAS 

Except where noted in Tennessee’s Procedures and in Table 8.1-4 in Resource Report 8 of the final ER, 
ATWS areas (such as staging areas and additional spoil storage areas) will be located at least 50 feet away 
from the edge of a waterbody, except where the adjacent upland consists of actively cultivated or rotated 
cropland or other disturbed land.  Tennessee will limit the size of ATWS areas to the minimum needed to 
construct the waterbody crossing. 

6.5 SPOIL PLACEMENT/CONTROL 

Spoil from minor and intermediate waterbody crossings, as well as upland spoil from major waterbody 
crossings, will be placed in the construction ROW at least 10 feet from the water's edge or in ATWS 
areas.  Tennessee will attempt to maintain a minimum of 15 feet of undisturbed vegetation, including 
spoil pile placement, between the waterbody and the construction workspace where the workspace 
parallels but does not intersect a waterbody, except where maintaining this offset will result in a greater 
environmental impact, or is not practicable due to the configuration of the waterbody, or impacts worker 
safety.  Sediment barriers will be used to prevent the flow of spoil or heavily silt-laden water into any 
waterbody.  Spoil will not be stored within waterbodies, unless otherwise approved by applicable 
regulatory agencies on a site-specific basis.   

6.6 BLASTING AND EXPLOSIVES IN WATERBODIES 

Blasting may be required to excavate streambeds where bedrock is encountered at shallow depths to allow 
pipeline installation in accordance with federal depth requirements.  The final determination on the need 
for blasting will be made at the time of construction by the contractor in consultation with Tennessee.  In 
the event blasting is required, the pipeline Contractor will develop a detailed blast plan for in-water 
blasting operations.  This detailed in-water Blasting Management Plan will comply with applicable 
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requirements and permit conditions relative to in-water blasting operations.  Areas along the proposed 
Project with shallow depth to bedrock area are summarized in Resource Report 1.    

6.7 WATERBODY CROSSING PROCEDURES 

Waterbody crossing procedures will be selected based upon the site-specific conditions, as well as 
consultation with applicable regulatory agencies.  Mobilization of construction equipment, trench 
excavation, and backfilling will be performed in a manner that will minimize the potential for erosion and 
sedimentation within the waterbody.  Erosion control measures will be implemented to confine water 
quality impacts to within the designated work areas and minimize impacts to downstream resources.   

Some of the engineering design guidelines followed in developing site-specific waterbody crossings 
include: 

• Crossings will be constructed as close to perpendicular to the axis of the waterbody channel as 
engineering and field conditions permit; 

• Tennessee will attempt to maintain a minimum of 15 feet of undisturbed vegetation between the 
waterbody and the construction workspace where the pipeline parallels but does not cross a 
waterbody, except where maintaining this offset will result in a greater environmental impact; 

• Tennessee will attempt to minimize the number of waterbody crossings where waterbodies 
meander or have multiple channels;  

• Tennessee will maintain flow rates downstream of the crossing to protect aquatic life, and prevent 
the interruption of existing downstream waterbody uses; and  

• Waterbody setbacks will be clearly marked in the field with signs and/or highly visible flagging 
through the course of construction-related activities. 

Open cut crossing techniques will be applied at intermittent streams that are dry and expected to remain 
dry at the time of construction.  Dry crossing techniques will be applied at perennial streams and all 
waterbodies with discernible water flow at the time of construction, except where wet crossing techniques 
have been approved by the applicable regulatory agencies.  Wet crossing techniques will be applied at 
locations where the other crossing techniques were determined impracticable.   

6.7.1 Wet Open Cut Crossings 

Consistent with the Commission’s Procedures, Tennessee plans to complete construction activities within 
24 hours at minor open cut stream crossings and within 48 hours at intermediate open cut crossings.  A 
site-specific plan will be developed for all major waterbody crossings to outline the timeframe and 
procedures that will be followed during installation of the crossing.   

Clearing 

Waterbodies may be crossed once by the clearing crews if the stream is not flowing, prior to installing 
equipment crossings.  These crews may construct temporary crossings with equipment mats or equivalent.  
Temporary crossings may only be used by the clearing crews.  The subsequent crews will be responsible 
for removing the temporary equipment crossing and constructing the long-term equipment crossing.  
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Trenching/Lowering-in/Backfilling 

Consistent with the Commission’s Procedures, Tennessee plans to complete construction activities within 
24 hours at minor conventional trench stream crossings and within 48 hours at intermediate conventional 
trench crossings, not including the time for blasting preparation and blasting, and other rock breaking 
measures. 

Contractors will use an excavator or dragline to excavate the trench across the waterbody.  Equipment 
used to dig the trench will work from the stream banks, equipment crossings, or by straddling the trench 
line where the width of the waterbody prohibits excavations solely from the banks.  The depth of the 
trench will be sufficient to allow a minimum of five feet of cover over the pipeline below the streambed, 
unless in shallow bedrock, or otherwise approved.   

Cleanup/Restoration 

• Waterbody banks will be stabilized and temporary sediment barriers will be installed within 
24 hours of completing instream construction activities. 

• All waterbody banks will be returned to pre-construction contours or to a stable angle of repose as 
determined by the EI and approved by applicable regulatory agencies. 

6.7.2 Dry Crossing Methods 

Dry crossing techniques will allow the waterbody flow to be maintained at all times during construction.  
Continuous downstream flow will be maintained by utilizing one of the following techniques:  

• Fluming the waterbody;  
• Damming and pumping the flow from upstream to downstream;  
• Installing a cofferdam;  
• Conventional bore (Section 5.12);  
• HDD under the waterbody (Section 5.14); or 
• Direct Pipe® (Section 5.15). 

Clearing/Grading 

• Clearing crews will construct temporary equipment crossings by using equipment mats or 
temporary equipment bridges prior to crossing the waterbody.   

• Temporary crossings will only be used by clearing crews; subsequent crews will be responsible 
for constructing the long-term equipment crossing and removing the temporary ones. 

• Skidders and other vehicles will not drag trees or brush across waterbodies. 

Trenching/Lowering-in/Backfilling 

Flumed Crossing  

The banks of waterbodies will be left in place as hard plugs until the pipe is ready to be installed.  The 
Contractor will install a flume pipe(s) over the trench line after blasting is complete but prior to trenching 
and will maintain the flume pipes until restoration is complete.  The size and number of flume pipes will 
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be determined prior to installation based on engineering calculations and will be adequate to handle the 
maximum anticipated flow during the time of the crossing. 

Excavation equipment will work around the flume pipe while excavating the trench line.  The pipeline 
will be threaded under the flume pipe, and the trench will be backfilled while waterbody flows are 
maintained through the flume pipe(s).  The waterbody flow may be temporarily pumped around the 
crossing so the flume pipe can be removed to lower in the pipe, or the flume pipe will be completely 
removed in low flow conditions with no other provisions required if the topographic conditions will not 
permit the pipe to be threaded under the pipe.  Flume pipes will be permanently removed as part of 
restoration. 

Dam and Pump  

Another method for completing a dry crossing of a waterbody is to install temporary dams at the upstream 
and downstream limits of the workspace and use one or more pumps to convey the water flow around the 
workspace.  Pumping will maintain waterbody flows during in-stream activities (except blasting).  The 
pipeline will be lowered in while the waterbody flow is pumped around the site.  The stream banks will be 
left in place as hard plugs until the pipe is ready to be lowered in. 

Personnel will be present to monitor the pump(s) while in operation.  If a natural sump is not available for 
the intake hose, an in-stream sump will be created using double bagged sandbags or sump pits, as directed 
by the EI.  All pump intake hoses will be screened and pump discharges directed through energy 
dissipaters and applicable outlet BMPs (e.g., filter bag).  A spare pump(s) will be available at the site for 
immediate use if required by the EI to pump larger quantities of water or if the in-use pump mechanically 
fails.  Pumps will be placed within secondary containment (e.g., concrete mixing tubs, or other 
containment unit) to contain any potential oil or fuel spills while the pump is in operation.   

If the time between any phases of the work become more complicated than anticipated or if it is 
determined that the pumps cannot handle the flow within the waterbodies, the pumps will be discontinued 
and flumes will be installed to maintain the flow. 

Cofferdam  

A cofferdam is a temporary barrier that is installed around or across the workspace in waterbodies to 
isolate it during construction and allow for dry working conditions.  Cofferdams will be used for 
waterbody crossings with high flow volumes that precludes the use of a flume crossing or dam and pump.  
This method will consist of installing the pipeline across the waterbody in multiple stages, typically two, 
using a cofferdam to divert the waterbody around the workspace in each stage.  The first stage will 
involve installation of two-thirds of the crossing, and the second stage will consist of completing the 
remaining one-third of the crossing.  Typical cofferdam materials include, but are not limited to, sand 
bags, sheet piling, timber lagging, and inflatable dams.   

The typical installation procedure will consist of the following: 

1. Installing turbidity curtains around the work area;  
2. Installing the cofferdam; 
3. Dewatering the work area and maintaining it in a dewatered state; 
4. Excavating the trench; 
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5. Installing the pipeline and an anti-seep collar, or equivalent, near the end of the pipe installed 
to help prevent water from traveling along the trench and flooding the work area during 
stage 2; 

6. Backfilling the trench and restoring the waterbody bed and banks; 
7. Removing all equipment from the work area; 
8. Filling the area with water from outside the cofferdam; 
9. Removing the cofferdam and turbidity curtain; and 
10. Follow procedures 1 through 9 to construct the remaining third of the crossing, stage 2.  Stage 

2 may require installation of multiple sump pits to keep the trench line dewatered while the 
pipe sections are welded together.   

All cofferdam crossings will be designed in accordance with applicable federal and state guidelines to 
ensure that the cofferdam can withstand maximum anticipated waterbody flows during the time of the 
crossing.  All dewatering operations will require silt laden water to be discharged to an appropriate 
dewatering device (e.g., silt bags) prior to discharge back to the waterbody.   

All cofferdams that require driving materials into the waterbody bottom for support (e.g., sheet piling) 
will require modifications when constructing stage 2 of the cofferdam over the pipe that was installed 
during stage 1.  Driving of the cofferdam will not be permitted within five feet of either side of the pipe 
installed during stage 1.  The modification may include, but is not limited to, driving steel h-piles on 
either side of the pipe and constructing a barrier between them to prevent water from entering the work 
area.  The barrier will not be allowed to be driven into the waterbody bed over the pipe.  Any gaps that 
remain between the bottom of the barrier and the waterbody bottom will be sealed with sand bags or an 
equivalent material.  As noted above, an anti-seep collar or equivalent will be installed during stage 1 to 
help prevent flooding the work area. 

Open Cut  

The open cut method will be utilized for all waterbodies that are dry or frozen during the time of the 
crossing with no discernible or anticipated flow.  This method will utilize conventional construction 
techniques with no temporary diversion structures (e.g., flume pipes, cofferdams) required during 
construction of the crossing.  Consistent with the Commission’s Procedures, Tennessee plans to complete 
construction activities within 24 hours at minor open cut stream crossings and within 48 hours at 
intermediate open cut crossings.  A minimum cover depth of five feet will be maintained over the pipeline 
for all designated waterbodies crossed with the open cut method, unless in shallow bedrock, or otherwise 
approved. 

Temporary diversion structures will be required to be available on-site in the event that an unexpected 
precipitation event occurs and the waterbody crossing is not complete.   

Horizontal Directional Drilling  

A site-specific plan will be developed for waterbodies that will be crossed using the HDD method.  The 
site-specific plan(s) will include: 

• Site-specific construction details that show the location of mud pits, pipe assembly areas, and all 
associated workspace areas to be disturbed or cleared for construction; 

• A description of how an inadvertent release of drilling mud would be contained and cleaned up; 
and  
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• A contingency plan for each crossing will be prepared in the event the directional drill is 
unsuccessful and how the abandoned drill hole would be sealed, if necessary.  

The HDD Contingency Plan for inadvertent release of drilling fluids is included in Attachment L5 of this 
ECP. 

7.0 WETLAND CROSSINGS 

The term “wetland” as used in this ECP includes any area that satisfies the requirements of the current 
federal methodology for identifying and delineating wetlands.  Wetland areas will be delineated prior to 
construction and are identified on the Aerial Alignment Sheets (Attachment L1The requirements outlined 
below do not apply to wetlands in actively cultivated or rotated cropland.  Standard agricultural upland 
protective measures, (e.g., workspace, topsoiling requirements, etc.) will apply to agricultural wetland 
areas.   

Table 7.0-1 summarizes the wetland impacts associated with the Project.   

7.1 GENERAL GUIDELINES 

Tennessee will develop site-specific wetland crossing plans to be implemented during construction.  
Tennessee will protect and minimize potential adverse impacts to wetlands by: 

• Ensuring that applicable construction personnel are educated on wetland construction techniques, 
where wetlands are located, etc.; 

• Maintaining a typical workspace width of 75 feet, where possible, through wetlands.  Areas of 
workspace greater than 75 feet through wetlands require FERC approval on a site-specific basis; 

• Accelerating construction activities in and immediately adjacent to wetlands to the extent 
practicable to limit the activity in the wetland; 

• Maintaining a 50-foot setback, where possible, between ATWS areas and the edge of the wetland.  
ATWS areas closer than 50 feet from wetlands require FERC approval on a site-specific basis; 

• Limiting the use of equipment operating in the wetlands to those required to construct the 
pipeline; 

• Restoring the wetland to pre-construction contours; 
• Removing all construction equipment and materials from within the wetland as soon as 

practicable; 
• Permanently stabilizing adjacent upland areas following the pipe installation;  
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Table 7.0-1 
Wetland Impact Summary by Wetland Type in Massachusetts 

County Municipality 

Palustrine 
Emergent  

(acres affected) 

Palustrine 
Forested  

(acres affected) 

Palustrine Scrub-
Shrub  

(acres affected) 

Other Wetland3  
(acres affected) 

Municipality 
Total  

(acres affected) 
Const.1 Oper.2 Const.1 Oper.2 Const.1 Oper.2 Const.1 Oper.2 Const.1 Oper.2 

Berkshire Hancock 0.32 0.00 0.41 0.10 0.88 0.08 0.00 0.00 1.61 0.18 
Berkshire Lanesborough 1.27 0.00 1.09 0.34 2.60 0.39 0.05 0.00 5.01 0.73 
Berkshire Cheshire 0.71 0.00 0.00 0.00 0.75 0.04 0.06 0.00 1.52 0.04 
Berkshire Dalton 0.32 0.00 0.31 0.06 2.07 0.09 0.00 0.00 2.70 0.15 
Berkshire Hinsdale 0.48 0.00 1.12 0.42 1.51 0.16 0.00 0.00 3.11 0.58 
Berkshire Peru 0.07 0.00 1.37 0.54 0.08 0.01 0.00 0.00 1.52 0.55 
Berkshire Windsor 1.28 0.00 1.81 0.64 1.05 0.10 0.02 0.00 4.16 0.74 
Hampshire Plainfield 0.84 0.00 3.75 1.30 1.04 0.11 0.00 0.00 5.63 1.41 
Franklin Ashfield 0.62 0.00 5.76 2.25 1.71 0.16 0.03 0.00 8.12 2.41 
Franklin Conway 0.01 0.00 0.47 0.16 0.54 0.02 0.00 0.00 1.02 0.18 
Franklin Deerfield 0.45 0.00 0.73 0.25 0.59 0.12 0.03 0.00 1.80 0.37 
Franklin Montague 0.13 0.00 0.79 0.29 0.05 0.01 0.00 0.00 0.97 0.30 
Franklin Erving 0.00 0.00 0.46 0.10 0.03 0.01 0.00 0.00 0.49 0.11 
Franklin Northfield 0.54 0.00 1.12 0.48 1.03 0.03 0.06 0.00 2.75 0.51 
Franklin Warwick 0.01 0.00 0.22 0.06 0.00 0.00 0.00 0.00 0.23 0.06 
Franklin Whately 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Middlesex Dracut 2.65 0.00 9.93 2.30 4.33 0.40 0.84 0.00 17.75 2.70 
Middlesex Tewksbury 0.06 0.00 2.49 1.04 0.50 0.05 0.03 0.00 3.08 1.09 
Middlesex Wilmington 5.02 0.00 9.51 0.26 0.72 0.04 0.59 0.00 15.84 0.30 
Middlesex North Reading 1.74 0.00 7.44 2.36 2.51 0.49 0.35 0.00 12.04 2.85 
Middlesex Reading 0.03 0.00 2.20 0.53 1.31 0.33 0.00 0.00 3.54 0.86 
Middlesex Townsend 0.83 0.00 5.17 1.98 8.54 0.06 0.06 0.00 14.60 2.04 

Essex Andover 1.64 0.00 3.07 1.25 0.23 0.01 0.07 0.00 5.01 1.26 
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Table 7.0-1 
Wetland Impact Summary by Wetland Type in Massachusetts 

County Municipality 

Palustrine 
Emergent  

(acres affected) 

Palustrine 
Forested  

(acres affected) 

Palustrine Scrub-
Shrub  

(acres affected) 

Other Wetland3  
(acres affected) 

Municipality 
Total  

(acres affected) 
Const.1 Oper.2 Const.1 Oper.2 Const.1 Oper.2 Const.1 Oper.2 Const.1 Oper.2 

Essex Middleton 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Essex Lynnfield 0.35 0.00 2.87 1.11 0.13 0.00 0.00 0.00 3.35 1.11 
Essex Peabody 1.59 0.00 1.95 0.02 2.13 0.28 0.00 0.00 5.67 0.30 
Essex Danvers 0.27 0.00 1.02 0.44 0.00 0.00 0.22 0.00 1.51 0.44 
Essex Methuen 2.44 0.00 3.22 0.01 1.28 0.02 0.03 0.00 6.97 0.03 

Worcester Lunenburg 0.21 0.00 5.99 2.31 2.00 0.17 0.04 0.00 8.24 2.48 

Totals 23.88 0.00 74.27 20.60 37.61 3.18 2.48 0.00 138.24 23.78 

Source: The data sets utilized for wetlands is a combination of field surveyed data, photo interpreted high resolution aerial photographs, and publicly available data.  Field 
surveyed data was used wherever there was parcel access, photo interpreted high resolution aerial photographs were used where there was no parcel access, and publicly available 
data was used where there was no parcel access and no photo interpreted aerial coverage.  The publicly available data is from USFWS-NWI (2014).  
1 Construction Acreage = all workspace during construction activities (TWS, ATWS, and permanent easement) that impacts wetlands.  Workspace was laid out to maintain a 75 

foot construction ROW through wetlands.  Any construction ROW impacts greater than 75 feet are detailed in Table 2.3-12, "Areas of Greater than 75 feet of Workspace within 
Wetlands." 

2  Operation Acreage = 10-foot wide corridor permanently maintained in herbaceous vegetative cover through PSS wetlands, and 30-foot wide corridor permanently maintained 
through PFO wetlands where trees taller than 15 feet that could damage the pipeline coating will be selectively cut and removed.  The permanently maintained corridors 
represent a change in cover type from PFO to PSS and PEM or PSS to PEM; there is no operation impact on PEM wetlands, since there is no change in pre- and post-
construction wetland vegetation cover type. Operational acreage represents areas of new permanent easement and does not include overlap with TGP's existing pipelines.  The 
existing permanent easement for TGP's existing pipelines are not included in the operational wetland impacts. 

3 Wetland type not classified by NWI as PEM, PSS, or PFO. 
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• Inspecting the ROW periodically during and after construction and repairing any erosion control 
or restoration features until permanent revegetation is successful, which is a minimum of 
uniform, perennial 80-percent vegetative cover; and 

• When wetland areas are temporarily disturbed, isolate and stockpile topsoil for replacement after 
backfilling is completed.  If temporary vegetative stabilization is necessary, apply annual ryegrass 
at the rate not exceeding 40-lbs PLS/acre.  Mulch using clean straw (weed free) at the rate of 
2 tons/acre.  Soil amendments will not be used in wetland areas unless otherwise approved by the 
EI or applicable permitting agency; and 

• Soil amendments will not be used in wetland areas unless otherwise approved by the appropriate 
land management or applicable regulatory agency. 

Locations that require ATWS within 50 feet of a wetland and areas of greater than 75 feet of workspace 
within a wetland can be found on the Aerial Alignment Sheets (Attachment L1). 

7.1.1 Construction in Non-Saturated Wetlands 

Non-saturated wetlands are defined as having no standing water or saturated soils at the time of 
construction (i.e., ground is stable enough for equipment to cross without rutting).  Standard pipeline 
construction methods will be used in wetlands where soils are dry enough at the time of construction to 
support equipment.  The following construction techniques will apply to non-saturated wetlands: 

• Minimize vegetation clearing within the wetland. 
• If utilized, equipment mats will be placed over existing vegetation in the travel lane.   
• Sediment barriers will be installed where necessary across the entire construction ROW at all 

wetland crossings to prevent the flow of sediments into the wetland.  In the travel lane, these may 
consist of removable sediment barriers or drivable berms.  Removable sediment barriers may be 
removed during the construction day, but will be re-installed after construction has stopped for 
the day or when heavy precipitation is imminent. 

• Dirt, rock, pulled stumps, or brush rip-rap will not be used to stabilize the travel lane. 
• Remove cut vegetation and stumps in trench line, leave stumps and associated root system in 

areas outside of the trench line that do not require removal to allow for safe working conditions. 
• Install trench breakers at each wetland boundary (on upland side). 
• Topsoil segregation (trench and spoil pile) will be performed as long as there is sufficient topsoil 

present to allow for mechanical separation by equipment, except where standing water is present 
or the soil is saturated;  

• When wetland areas are temporarily disturbed, isolate and stockpile topsoil for replacement after 
grading is completed.  If temporary vegetative stabilization is necessary, apply annual ryegrass at 
the rate not exceeding 40-lbs PLS/acre.   

• Soil amendments will not be used in wetland areas unless otherwise approved by the appropriate 
land management or applicable regulatory agency. 

• Soil will be decompacted where necessary using a harrow, paraplow, Paratill®, or other 
equipment where equipment mats are not utilized.   
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7.1.2 Construction in Saturated Wetlands 

Saturated wetlands are defined as having standing water or highly saturated soils at the time of 
construction.  The following construction techniques will apply to saturated wetlands: 

• Minimize vegetation clearing and stump removal by removing only vegetation and stumps in the 
trench line, unless they pose a safety risk within the travel lane; 

• Install a sediment barrier across  the ROW and wetland boundary as necessary; 
• Trees and brush will be cut at ground level by hand, with low ground pressure equipment, or with 

equipment that does not cause excessive rutting of topsoil or with equipment supported by 
equipment mats; 

• Temporary roads to be used in wetlands are those existing roads that can be used with no 
modifications or improvements, other than routine repair and no impact on the wetland (i.e., use 
of equipment mats); 

• Topsoil segregation will not be conducted in wetlands where standing water is present or soils are 
saturated; 

• Permanent slope breakers will be installed at the base of all slopes adjacent to wetlands; 
• Temporary roads will be constructed with appropriate equipment mats; 
• Pipe joints may be welded outside of the wetlands and carried in and installed using the 

“push-pull” or “float” technique;  
• Dirt, rock, pulled stumps, or brush rip-rap will not be used to stabilize the travel lane; and 
• Install trench breakers at each wetland boundary, on upland side.   

7.2 STANDARD PIPELINE CONSTRUCTION IN WETLANDS 

The size of ATWS areas at wetland crossings will be minimized to the extent practicable and will be 
located at least 50 feet from the edge of the wetland where topographic conditions permit.  Tennessee 
acknowledges that the Project will require certain ATWS to be located within 50 feet of waterbodies and 
wetlands.  Tennessee has provided site-specific locations of these ATWS and justifications per the 
Commission’s Procedures.  Locations where ATWS is required to be located within 50 feet of the edge of 
the wetland can be found on the Aerial Alignment Sheets (Attachment L1) and Table 8.1-4 in Resource 
Report 8 of the ER.  The wetlands and setbacks will be clearly marked with flagging prior to the start of 
construction.  Spoil will be temporarily placed immediately adjacent to the trench line where topsoil has 
been segregated or transported to an approved upland area adjacent to the wetland for temporary storage. 

Hazardous materials, chemicals, fuels, and lubricating oils will not be stored within 100 feet of a wetland 
or waterbody boundary, unless the location is designated for such use by an appropriate governmental 
authority. Concrete coating and refueling activities will not be performed within 100 feet of a wetland or 
waterbody boundary, unless the EI determines that there is no reasonable alternative, and the Contractor 
takes appropriate steps (including secondary containment structures) to prevent spills and provide for 
prompt cleanup in the event of a spill. 

Aboveground facilities will not be located in any wetland, except where the location of such facilities 
outside of wetlands would prohibit compliance with USDOT regulations. 

The standard construction procedures used to cross small wetlands will be similar to those used on upland 
areas.  However, if the trench contains water, temporary trench breakers will be left in the trench prior to 
entering the wetland.  This procedure will minimize silt discharges into the wetland.  In addition, 
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permanent trench breakers will be installed at the point where the trench enters and exits a wetland to 
ensure maintenance of existing hydrology.  Backfill will be well compacted, especially at the edges of the 
wetland.  Original topographic conditions will be restored immediately after the completion of 
construction. 

Construction in larger wetland areas may use the "push-pull” or “float” techniques.  Equipment mats will 
be used to provide a working surface for the movement of equipment, personnel, and materials.  The 
trench may be excavated using a dragline or clamshell dredge.  The excavated material will be stored 
adjacent to the trench. 

The pipe will be stored and fabricated in staging areas located outside the wetland.  As necessary, the pipe 
will be weighted to provide negative buoyancy so that the pipe sits firmly on the bottom of the trench in 
submerged situations.  Temporary floats may be attached to the pipe to provide short-term positive 
buoyancy to push the pipe through the wetland over the trench.  After floating the pipe into place, the 
floats will be removed and the pipe lowered to the bottom of the trench.  This operation will be repeated 
as necessary with pre-fabricated sections of pipe welded together outside of the wetland limits and pushed 
into place until the wetland crossing is complete.  The pipe will then be backfilled with the native spoil 
material that was stockpiled adjacent to the trench or temporarily stored outside of the wetland limits.  
The wetlands will be restored to the pre-construction contours immediately following construction.  Any 
excess spoil material will either be removed or redistributed within the ROW in such a manner that the 
pre-construction surface water flow patterns are not impacted. 

7.3 EQUIPMENT MATS 

The EI may require equipment mats be used to prevent unnecessary damage to the soil structure in 
wetlands with standing water.  Generally, there will be several equipment mats laid side by side in the 
construction travel area.  Equipment mats will generally be placed directly over existing vegetation where 
grading is not required.  Rock, soil material from outside the wetland, tree stumps, or brush riprap will not 
be used to support equipment on the construction ROW.   

7.4 CLEARING 

Wetland boundaries and setbacks will be clearly marked in the field with signs and/or highly visible 
flagging until construction-related ground disturbing activities are complete.  No rubber-tired equipment 
will be allowed in wetlands unless it will not damage the root systems or cause rutting and its use is 
approved by the EI.  Bulldozers will not be used for clearing within wetlands.  Trees and brush will be cut 
to ground level by hand or with hydroaxes, tree shears, or grinders. 

The minimum clearing necessary to safely construct the pipeline will be completed.  Equipment mats may 
be placed over the top of existing vegetation, including shrubs, where possible. 

Stumps will be left in place, except within the trench line or unless the removal is necessary to ensure 
worker safety.  Stumps may be ground down to a suitable height for safety reasons.  Tennessee will 
attempt to leave the cut tree root system intact where removal is not required for construction or worker 
safety.  All cleared debris (e.g., slash, logs, brush, woodchips, stumps, etc.) will be completely removed 
from the wetland and wetland buffer areas and will be disposed of in approved disposal areas or as 
directed by the EI.  The EI will photo document areas before and after clearing activities for use in 
revegetation/restoration plans. 
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7.5 TEMPORARY SOIL REMOVAL 

• Grading in inundated wetlands will be held to a minimum and generally will not be necessary due 
to the typically level topography and the absence of rock outcrops in such areas. 

• Topsoil will be segregated over the trench line and returned as an even layer in the same horizon, 
except for areas with standing water or where soils are saturated.   

• Erosion control measures will be installed at all wetland crossings as soon as perimeter brush 
clearing will allow for effective installation. Initial clearing will be limited to that which is 
necessary to install the proposed perimeter BMPs.  

• Topographic elevations will be documented prior to soil removal activities so that disturbed areas 
can be restored to pre-construction contours.  Unnatural (or anthropogenic) features and unstable 
grades will be noted by the EI prior to construction activities so they can be reestablished during 
restoration activities, where appropriate.   

• Wetlands will be revegetated, unless standing water is present, in accordance with the following: 
− Annual Ryegrass at 30 lbs/acre (approximately 0.7 lb/100 ft2  or use 1 lb/1,000 ft2) during 

spring, summer or early fall (up to October 30);  
• No fertilizers, lime, or mulch will be utilized in wetland areas unless approved in writing by the 

appropriate land management or the applicable regulatory agencies. 

7.6 TRENCHING 

The topsoil in wetlands will be stripped from the trench line and spoil storage area and segregated if 
standing water is not present or it is not saturated and its depth is sufficient to allow mechanical 
separation.  Topsoil stripping (in non-saturated conditions) will be performed up to a depth of 12 inches 
or as determined by the EI.  The segregated topsoil will be stockpiled separately from subsoil for later 
restoration of the ROW.  Spoil piles will be contained with appropriate erosion control measures to 
prevent sediment migration off the ROW or into wetlands. 

7.7 LOWERING-IN/BACKFILLING 

The trench will be backfilled with subsoil first.  After the subsoil has been rough graded, topsoil that was 
previously segregated will be replaced in an even layer over the trench.  The replaced topsoil depth will 
be the same as the pre-construction depth.  It is important to utilize only the topsoil segregated from each 
specific wetland because it contains seeds, rhizomes, and other plant propagules, which will aid rapid re-
colonization by indigenous wetland species.  Rock present in the pre-construction wetland conditions will 
be placed in the wetlands in the same approximate configuration (density and size) as pre-construction 
conditions.  Pre- and post-construction photos will be taken to aid in the replacement of these features.  

Permanent trench breakers will be installed at both boundaries of the wetland to prevent draining of the 
wetland along the pipeline trench, if warranted.  The trench breakers are required to prevent water flow 
along the trench line which could result in undermining of the pipeline.  Pipeline padding is generally not 
required in wetland locations because the wetland soils used to backfill the trench are generally soft and 
the pipe is either concrete coated or has set on weights installed to ensure negative buoyancy, which 
provides extra protection from the backfill material damaging the pipe coating.   
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7.8 MAINTENANCE OF WETLAND EROSION CONTROL DEVICES 

Erosion control devices will be installed immediately after initial earth disturbance of the wetland or 
adjacent upland.  Erosion control devices will be properly maintained throughout construction and 
reinstalled as necessary (such as after backfilling of the trench) until replaced by permanent erosion 
control measures or restoration of adjacent upland areas is complete.  Temporary erosion and sediment 
control measures are addressed in more detail in this ECP; however, the following specific measures will 
be implemented at wetland crossings: 

• Sediment barriers will be installed across the entire construction ROW at all wetland crossings 
where necessary to prevent the flow of sediments into the wetland.  In the travel lane, these may 
consist of removable sediment barriers or drivable berms.  Sediment barriers may be removed 
during the construction day, but will be re-installed after construction has stopped for the day 
and/or when heavy precipitation is imminent. 

• Where wetlands are adjacent to the construction ROW and the ROW slopes toward the wetland, 
sediment barriers will be installed along the edge of the construction ROW as necessary to 
prevent sediment flow into the wetland. 

• The trench will be dewatered (either on or off the construction ROW) in a manner that does not 
cause erosion and does not result in heavily silt laden water flowing into any wetland or 
waterbody.  The dewatering structures will be removed as soon as possible after the completion 
of dewatering activities. 

As previously noted, erosion control devices, at or adjacent to wetlands, will be maintained in properly 
working condition at all times.  Inspecting and ensuring the maintenance of temporary erosion control 
measures will be conducted at a minimum: 

• On a daily basis in areas of active construction or equipment operation; 
• A minimum of once a week in areas with no construction or equipment operation and where 

disturbance is less than 5 acres and final stabilization has not been achieved;  
• A minimum of two times per week in areas with no construction or equipment operation and 

where the disturbance is greater than 5 acres and final stabilization has not been achieved; and 
• Within 24 hours of each 0.5 inch of rainfall or greater.   

8.0 SITE-SPECIFIC CONTACT INFORMATION AND 
NOTIFICATIONS 

The following information will be filed with the Secretary of the Commission (“Secretary”) prior to the 
beginning of construction: 

• A schedule identifying when trenching or blasting will occur within each waterbody greater than 
10 feet wide, within any designated coldwater fishery and within any waterbody identified as 
habitat for federally-listed threatened or endangered species. The Project sponsor will revise the 
schedule as necessary to provide FERC staff at least 14 days advance notice. Changes within this 
last 14-day period must provide for at least 48 hours advance notice.   
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9.0 RESTORATION 

9.1 RIGHT-OF-WAY CLEANUP AND PERMANENT RESTORATION 

ROW cleanup and permanent restoration operations will commence immediately following backfill 
operations.  Permanent re-establishment of final grades and drainage patterns, as well as restoration and 
revegetation measures, serve to minimize post-construction erosion by establishing a vegetative cover to 
protect the soil, and also by using structures which can divert or slow runoff and trap sediment.  The 
Contractor will restore disturbed portions of the construction ROW and supplemental work areas, as 
approved by Tennessee, applicable regulatory agencies, and as agreed to in writing by the land-owner.   

Tennessee will complete upland final grading, topsoil replacement, and installation of permanent erosion 
control structures within 20 days after backfilling the trench in all areas except residential areas, which 
will be completed within 10 days.  The trench will be backfilled as soon as practicable where motor 
vehicle access is required.  The contractor will have steel plates on site to temporarily cover the trench in 
an emergency.  Permanent restoration of waterbodies and wetlands will be initiated immediately after 
backfilling, weather permitting.  Temporary erosion control measures (e.g., trench breakers, slope 
breakers, sediment barriers, etc.) will be maintained to prevent high velocity stormwater runoff from 
potentially affecting downstream sensitive resources.   

Steep slopes will require specialized techniques during the restoration process (Steep Slope, 
Section 5.19).  These slopes will be permanently stabilized as soon as possible after installation of the 
pipeline to prevent severe erosion and possible slope failure (e.g., landslides).  Permanent stabilization 
will be accomplished by implementing the following BMPs: 

• Install trench breakers in accordance with the spacing provided in this ECP, and adequately 
compact backfill between the trench breakers.  The trench line preparation may also include 
installation of underdrain pipes within slopes that appear to be excessively wet or contain shallow 
depth to bedrock.  The underdrain pipe will prevent the slope from becoming saturated and 
decrease the potential for subsidence.   

• Final grading will include installation of permanent slope breakers in accordance with the spacing 
and specifications provided in this ECP and roughening the surface between the slope breakers to 
decrease surface runoff velocity.   

• Slope roughening to aid in establishment of vegetative cover from seed, reduce runoff velocity, 
increase infiltration, and to reduce erosion by providing for trapping of sediment.  Slope 
roughening methods may include; tracking, grooving, and stair-stepping. 

• Revegetation will include hydroseeding the construction workspace with specialized seed mixes, 
as available, and mulch tackifiers. 

• Install extended-term erosion control matting along the slope and slope breakers.  The type of 
erosion control matting will be selected based on the severity of the slope. 

• All steep slopes will be inspected in accordance with the schedule outlined in Section 3.0 of this 
ECP.  The EI will review these areas to ensure that erosion is not occurring underneath the 
matting.  Any erosion noted during the inspection will be repaired within 24 hours of the 
inspection, or as soon as conditions allow if compliance with this time frame would result in 
greater environmental impacts.   
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Tennessee has prepared a Winter Construction Plan in anticipation of construction activities occurring 
during the winter.  The plan includes special construction techniques and material handling procedures 
that will be required to safely construct the Project.  The Plan can be found in Attachment J12 of this 
ECP.  

A travel lane may be temporarily left open to allow access of construction traffic if the temporary erosion 
control structures are installed, inspected and maintained while the access is utilized. When access is no 
longer required, the travel lane will be removed and the ROW restored.  

Rock excavated from the trench may be used to backfill the trench only to the top of the existing bedrock 
profile and only if it will not damage the pipe.  In agricultural lands, rock will not be returned to the 
trench any higher than 24 inches below the top of the “B” horizon sub-soil surface.  Tennessee will 
remove excess rock from at least the top 12 inches of soil in all residential areas.  In general, in residential 
areas, stone and rock material 4 inches in diameter and larger in size will be removed and disposed.  The 
size, density, and distribution of rock on the construction work area will be similar to adjacent areas not 
disturbed by construction, or as approved in writing by the land-owner.   

Tennessee will grade the construction ROW to restore pre-construction contours and leave the soil in the 
proper condition for planting.  Segregated topsoil will be spread across the ROW where it was segregated 
from evenly and to the same approximate layer depths documented during pre-construction surveys by the 
EI.  Where trench compaction has not been done, the ROW will be graded to pre-construction contours, 
as practicable, with a small crown of soil left over the trench to compensate for settling, but will not 
interfere with natural drainage.  Openings will be left in the trench-line crown to allow for lateral surface 
drainage, as approved by the EI.   

Construction debris and equipment will be removed from all upland, waterbody, and wetland construction 
work areas unless the land-owner or land managing agency approves otherwise in writing.  The disturbed 
ROW will be seeded within 6 working days of final grading, weather and soil conditions permitting. 

Tennessee will remove temporary erosion control measures when replaced by permanent ones or when 
permanent revegetation is successful and the area is considered stabilized by the EI and applicable 
regulatory agencies.    

9.2 PERMANENT EROSION CONTROL DEVICES 

9.2.1 Trench Breakers 

Trench breakers are intended to slow the flow of subsurface water along the trench and prevent the 
draining of an adjacent waterbody or wetland along the trench line.  Trench breakers may be constructed 
of materials such as sandbags or polyurethane foam.  Topsoil will not be used to construct trench 
breakers. 

Tennessee will construct and maintain permanent trench breakers in areas as specified by the EI, 
applicable regulatory requirements, or at the same spacing as and upslope of permanent slope breakers.  
In agricultural fields and residential areas where slope breakers are not typically required, trench breakers 
will be installed at the same spacing as if permanent slope breakers were required.  Spacing for permanent 
trench breaker spacing is listed in Table 9.2-1. 
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At a minimum, trench breakers will be installed at the base of slopes greater than 5 percent where the base 
of the slope is less than 50 feet from a waterbody or wetland and where needed to avoid draining a 
waterbody or wetland.   

Table 9.2-1 
Permanent Trench Breaker Spacing 

Slope 
(percent) Spacing (feet) 

5-15 300 
>15-30 200 

>30 100 
Source: FERC 2013. 

 

9.2.2 Permanent Slope Breakers (Water bars) 

Permanent slope breakers are intended to reduce runoff velocity, divert water off the construction ROW, 
and prevent sediment deposition into sensitive resources.  Permanent slope breakers will be constructed 
using soil. 

Permanent slope breakers will be constructed and maintained in all areas, except cultivated areas 
(including rotation hayfields and pastures) and lawns, using spacing obtained from Tennessee’s Upland 
Erosion Control, Revegetation, and Maintenance Plan (Attachment L15).  The spacing will be as shown 
in Table 9.2-2 unless closer spacing is necessary to avoid excessive erosion on the construction ROW: 

Table 9.2-2 
Permanent Slope Breakers 

(Waterbars) 
Slope 

(percent) Spacing (feet) 

>5-15 300 
>15-30 200 

>30 100 
Source: FERC 2013. 

 

In general, slope breakers will be constructed with a 2 to 8 percent slope across the ROW to convey 
surface flow to a stable area without causing water to pool behind the breaker.  In the absence of a stable 
outlet area, an approved energy dissipating device will be constructed at the end of the breaker. 

Slope breakers may extend slightly (approximately 4 feet) beyond the edge of the construction ROW to 
effectively drain water off the disturbed area. Slope breakers that extend beyond the edge of the 
construction ROW will be subject to compliance with applicable survey and permit requirements, and 
land-owner easement agreements. 
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The EI may direct construction of permanent slope breakers to replace temporary erosion control barriers 
at road, waterbody and wetland crossings, as required.   

At the discretion of the EI, permanent slope breakers that may alter the permanent overland flow 
characteristics to wetland areas may not be installed.  In such cases, hay or straw bales, or an approved 
equal, may be utilized as temporary slope breakers adjacent to wetland boundaries only until restoration is 
complete to ensure the wetland hydrologic characteristics remain unaltered.   

9.3 WATERBODY AND WETLAND CROSSING RESTORATION 

9.3.1 Waterbody Crossings 

Tennessee will utilize the following criteria to restore disturbed waterbodies to as close to their pre-
construction condition as practicable: 

• Clean stone or native cobbles will be used for the upper one foot of trench backfill in waterbodies 
that contain coldwater fisheries; 

• For open cut crossings, waterbody crossing banks will be stabilized and temporary sediment 
barriers will be installed within 24 hours of completing in-stream construction activities;   

• For dry-ditch crossings, streambed and bank stabilization will be completed prior to returning 
flow to the waterbody channel; 

• All waterbody banks will be returned to pre-construction contours or to a stable angle of repose as 
approved by the applicable regulatory agencies; 

• Application of riprap for bank stabilization will comply with applicable regulatory agency 
approvals.  In general, Tennessee, to the extent practicable, will employ natural stream bank 
restoration techniques before utilizing riprap stabilization.  The use of riprap will generally be 
limited to areas where flow conditions preclude effective vegetative stabilization techniques such 
as seeding and erosion control fabric; 

• Permanent slope breakers will be installed across the construction ROW at the base of slopes 
greater than 5 percent that are less than 50 feet from the waterbody, or as needed to prevent 
sediment transport into the waterbody; and 

• Sediment barriers will be installed as outlined in other sections of this Plan and as approved or 
specified by the EI.  As approved by the EI, earthen berms may be utilized as sediment barriers 
adjacent to the waterbodies. 

9.3.2 Wetland Crossings 

Tennessee will utilize the following criteria to restore disturbed wetland areas to as close to their pre-
construction condition as practicable: 

• All equipment mats, temporary timber riprap, and other construction debris will be removed 
following backfill of the pipeline.  Once backfilling is complete, the original surface contours and 
flow regimes will be restored.  Wetlands will be restored to their original contours, seeded and 
mulched as soon after backfilling as practicable with the exception of the travel portion of the 
ROW, which will also be restored using these procedures after the travel way is no longer 
required. 

• For each wetland crossed, trench breakers will be installed at the base of slopes near the boundary 
between the wetland and adjacent upland areas and the trench bottom will be sealed as necessary 



 
Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 
L-130 

 

November 2015 

to maintain the original wetland hydrology in areas where the pipeline trench may affect the 
groundwater hydrology.   

• Permanent slope breakers will be installed across the construction ROW at the base of slopes 
greater than 5 percent where the base of the slope is less than 50 feet from the wetland, or as 
needed to prevent sediment transport into the wetland.  At the discretion of the EI and the 
Contractor, permanent slope breakers that may alter the permanent overland flow characteristics 
to wetland areas may not be installed.  At the discretion of the EI, hay or straw bales, or an 
approved equal, will be utilized as temporary slope breakers at the wetland boundaries until 
restoration is complete to ensure the wetland hydrology remains intact in these situations.  

• Sediment barriers will be installed as outlined in other sections of this Plan and as approved or 
specified by the EI.   

Tennessee, at a minimum, will employ the following measures to maximize the success of wetland 
revegetation: 

• Disturbed wetland areas will be temporarily revegetated with annual ryegrass or a native 
perennial seed mix at a rate of 40 lbs PLS/acre, unless standing water is present.  The temporary 
vegetation will stabilize the area until indigenous wetland species can re-establish themselves.  As 
required by applicable regulatory agencies, mulch will consist of clean straw (weed free) applied 
at a rate of 2 tons/acre.   

• No fertilizers, lime or mulch will be utilized in wetland areas unless approved in writing by the 
appropriate land management or applicable regulatory agencies. 

• If the affected wetland is within an active agricultural parcel, revegetation will be performed 
according to consultation with the applicable regulatory agencies or individual land-owner 
agreements.  If inclement weather limits the effectiveness of reseeding efforts, at the discretion of 
the EI and as allowed by applicable permits, the ROW will be mulched (with straw only) to 
minimize erosion until conditions are suitable for reseeding.  The temporary mulch cover will be 
monitored and maintained until conditions are suitable for completing restoration.  No fertilizer or 
lime will be used in wetlands unless approved in writing by the appropriate land management or 
applicable regulatory agency.  Permanent stabilization is defined as a minimum uniform, 
perennial 80 percent vegetative cover with native plant species or other permanent non-vegetative 
cover with a density sufficient to resist accelerated erosion.   

The following measures will be undertaken to maximize and monitor the success of revegetation during 
forested wetland restoration: 

• Minimizing removal of stumps, to the extent practicable, while allowing for safe working 
conditions, stumps will be left in place within the construction ROW to re-sprout following 
construction and restoration; 

• As indicated in Section 5.4 of this ECP, tree stumps will only be removed from the trench line, 
unless specifically authorized by the EI and required for construction safety; and 

• Following construction, ROW maintenance in wetlands will be limited to clearing 10 feet on 
either side of the center of the pipeline. Trees within 15 feet of the pipeline with roots that could 
compromise the integrity of pipeline coating may be selectively cut and removed from the 
permanent ROW. 
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9.4 RESIDENTIAL AREAS 

Tennessee will complete final grading, topsoil replacement, and installation of permanent erosion control 
structures within 10 days after backfilling the trench in residential areas.  The restoration and mitigation 
efforts in residential areas will be completed in accordance with federal and state requirements and 
include site-specific residential construction plans for residences located within 50 feet of the edge of 
construction workspace for the pipeline.   

Tennessee will, at a minimum:  

• Remove construction debris immediately after backfilling; 
• Lawns will be raked, topsoil added as necessary, and restored per written agreements with land-

owners; 
• Ornamental shrubs will be replaced where possible;  
• Contractors will restore fences, mailboxes, and other structures (that do not conflict with the 

installed pipeline) removed during construction.  Sidewalks, driveways, and roads will be 
restored as soon as practicable;  

• Tennessee will offer the land-owners testing of water wells within 200 feet of the construction 
workspace, both before and after construction; and   

• After restoration is completed, a Tennessee representative will contact land-owners to ensure that 
conditions of all agreements have been met and that the land-owner has been compensated for 
damage incurred during construction. 

In residential areas, topsoil replacement (i.e., importation of topsoil) may be required and is an acceptable 
alternative to topsoil segregation. 

9.5 AGRICULTURAL AREAS 

Tennessee will complete final grading, topsoil replacement, installation, or repair of subsurface drainage 
facilities within 20 days after backfilling the trench in agricultural areas.  The restoration and mitigation 
efforts in agricultural areas will be completed in accordance with applicable federal and state 
requirements.  Tennessee will work with applicable agricultural land-owners to develop grazing 
deferment plans as part of the restoration process to ensure that the ROW restoration is successful. 

9.5.1 Subsoil Decompaction 

Subsoil will be decompacted prior to replacement of segregated topsoil.  Specific additional details are 
included in Attachment L10, Soil Protection and Subsoil Decompaction Plan, of this ECP. 

9.5.2 Subsurface Drainage Systems 

Typical restoration measures associated with subsurface drainage systems may include: 

• Tile repairs will be designed with substantial support placed beneath the replaced section of tile to 
prevent sagging of the tile line in the event that settlement occurs within the trench. 

• All replacements/repairs consisting of plastic pipe will conform to the AASHTO M.252 
specification.  
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• At the time a tile is cut, the exposed ends of the drainpipe will be plugged or covered to prevent 
the tile from becoming clogged with dirt and debris. 

10.0 REVEGETATION 

10.1 GENERAL 

Tennessee will be responsible for ensuring successful revegetation of soils disturbed by Project-related 
activities, including agricultural and residential areas.  Agricultural lands will be restored to their pre-
construction condition based on the vegetation surrounding the ROW.  Agricultural areas will be restored 
in accordance with Attachment L15, Tennessee’s Upland Erosion Control, Revegetation, and 
Maintenance Plan, of this ECP.  Turf, ornamental shrubs, and specialized landscaping will be replaced in 
accordance with land owner agreements or the land owner will be compensated accordingly.  Tennessee 
will utilize personnel familiar with local horticultural and turf establishment practices to conduct the 
restoration work. 

In upland areas, Tennessee will complete final grading, topsoil replacement, and installation of permanent 
erosion control structures within 20 days after backfilling the trench except in residential areas, which will 
be completed within 10 days.  Permanent restoration of waterbodies and wetlands will be initiated 
immediately after backfilling, weather permitting. 

Permanent stabilization is defined as a minimum uniform, perennial 80 percent vegetative cover or other 
permanent non-vegetative cover with a density sufficient to resist accelerated erosion.   

In general, rough grading will occur after backfilling.  The ROW will then be limed and fertilized (no 
fertilizer or lime will be used in wetlands or waterbodies) in accordance with land-owner agreements or as 
approved by applicable regulatory agencies.  The lime and fertilizer will be disked or blended into the 
worked soil.  If necessary, any excess rocks or stones will be picked up utilizing a mechanical rock rake 
or by hand, so that the size and density of rocks is similar to adjacent, undisturbed areas.  The ROW will 
be final graded to ensure that all ruts or mounds of soil are smoothed out.  Seed and mulch will be applied 
at rates specified in Tables 10.4-1 and 10.4-2.  In agricultural areas, additional procedures for restoration 
and revegetation will be performed in accordance with those outlined in Attachment L10 - Soil Protection 
and Subsoil Decompaction Mitigation Plan and Attachment L15 - Tennessee’s Upland Erosion Control, 
Revegetation, and Maintenance Plan. 

Tennessee will pay close attention to revegetation and stabilization of steep slopes to help prevent 
erosion.  Steep slopes will generally be hydro-seeded or hydro-mulched in accordance with Section 5.25.1 
of this ECP.  All slopes 1(v):3(h) and steeper will be covered with erosion control matting to help prevent 
erosion and allow vegetation to establish.  The Contractor will be required to final grade and seed the 
slope prior to installing the erosion control matting. 

10.2 SOIL ADDITIVES 

Tennessee will work with affected land-owners prior to construction to gather data relevant to the most 
recent pre-construction application of soil additives.  Site-specific fertilizer and soil pH modifiers, as 
required in writing by the applicable regulatory agencies or land-owner, will be incorporated into the top 
2 inches of soil during, or as soon as practicable, after application.  Soil additives and fertilizers will not 
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be used within wetlands or waterbodies unless approved in writing by the appropriate land management 
or applicable regulatory agencies.  Soil additives will be incorporated into agricultural areas in accordance 
with Attachment L15 -Tennessee’s Upland Erosion Control, Revegetation, and Maintenance Plan, of this 
ECP.   

10.3 SEEDING REQUIREMENTS 

Tennessee will perform seeding practices as outlined below: 

• In non-agricultural areas, prepare a firm seedbed in disturbed areas to a depth of 3 to 4 inches 
using appropriate equipment.  The seedbed will be scarified in areas that will be hydroseeded to 
facilitate lodging and germination of seed.  

• Seeding will not be conducted in actively cultivated croplands unless requested in writing by the 
land-owner.  Permanent seeding, consistent with the impacted field’s specific requirements, will 
be applied in long-term and rotation hayfields and pastures. 

• Perform seeding of permanent vegetation within the recommended seeding dates noted below or 
as determined in the field by the EI.  If seeding cannot be done within those dates, appropriate 
temporary erosion control measures will be used and seeding of permanent vegetation at the 
appropriate time within the next recommended seeding season based on ROW soil will be 
performed.   

• Disturbed soils will be seeded within 6 working days of final grading, weather and soil conditions 
permitting, unless otherwise required by the applicable regulatory agencies, land-owner, or land 
management agency.  

• Seeding rates will be based on PLS rate applications.  
• All seed will be used within 12 months of the seed testing date as noted by the manufacturer. 
• Legume seed will be treated with an inoculant specific to the species using the manufacturer’s 

recommended rate of inoculant appropriate for the seeding method (broadcast, drill, or hydro). 
• A seed drill equipped with a cultipacker will be the preferred seed application apparatus unless 

written recommendations from an applicable regulatory agency specifies otherwise.   
• All broadcast or hydroseeding performed in lieu of drilling will be placed at double the 

recommended seeding rate.  The seedbed will be firmed with a cultipacker or roller in areas 
where seeding is placed with the broadcast method.  In rocky soils or where site conditions may 
limit the effectiveness of this equipment, other alternatives may be appropriate (e.g., use of a 
chain drag) to lightly cover the seed after application, as approved by the EI. 

Any seeding conducted after October 15 (late season ROW stabilization activities) will be considered 
“temporary”, or as an “interim stabilization measure”, as it may result in poor seed germination and high 
mortality.  Temporary and permanent seed and mulch rates can be found in Section 10.4 of this ECP.  

10.4 SEEDING AND MULCHING MIXTURES AND RATES 

Temporary Revegetation 

Straw mulch, or other similar material will be applied to newly seeded areas to protect against erosion 
until the vegetation is established.  Mulch will not be applied in wetland areas.  Straw mulch or other 
similar material will be applied at a rate of at least 2 tons/acre.  The seed mixes noted in Table 10.4-1 are 
quick germinating seeds that can be applied any time of the year.  As noted in the previous section, any 
seeding completed after October 15 will be considered “temporary”, or as an “interim stabilization 
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measure”, as it may result in poor seed germination and high mortality.  Disturbed areas that are final 
graded between October 15 and March 15 (of the following year) will be seeded with the temporary seed 
mixes noted in Table 10.4-1 to ensure quick establishment.  Locations that are seeded with temporary 
seed mixes will be supplemented with the appropriate permanent seed mix, as available. 

Table 10.4-1 
Temporary Seeding and Mulching 

Species Per 1,000 ft2 Acre Seed Application Dates 
Annual 

Ryegrass 1 40 April 1 to June 1 
August 15 to September 15 

Foxtail Millet 0.7 30 May 1 to June 30 

Oats 2 80 April 1 to June 1 
August 15 to September 15 

Winter Rye 3 120 August 15 to October 15 
Source: MADEP 2003. 

 

Permanent Seeding and Mulching 

Topsoil will be replaced prior to permanent stabilization in applicable locations along the Project ROW.  
Disturbed areas will be seeded with the appropriate seed mixture, as available, as outlined in 
Table 10.4-2.  Tennessee will evaluate all seed mixtures prior to stabilization to ensure that no invasive 
species are used.  Any invasive species contained in a recommended seed mix will be replaced with a 
suitable native alternative.  Hay, straw mulch, or other similar material will be applied at a rate of at least 
2 tons/acre, unless otherwise required by applicable regulatory agencies.  The permanent seed mixes 
noted in Table 10.4-2 will be applied, as available, between March 15 to June 1 and August 1 to October 
15, including areas where only temporary seed mixes have been applied.  As previously noted, temporary 
seed mixes noted in Table 10.4-1 will be applied, as available, to all disturbed areas outside of the noted 
permanent seed mix windows.  

Table 10.4-2 
Permanent Seed Mixtures for Massachusetts 

Mix Site Seed Mixture 
Seed, Pounds per: 

Remarks 
Acre 1,000 ft2 

1 Dry Little Bluestem  
or Broomsedge  

Tumble Lovegrass* 
Switchgrass 

 
Bush Clover* 

Red Top 

 
10 
1 

10 
 

2 
1 

 
0.25 
0.10 
0.25 

 
0.10 
0.10 

*Use warm season planting 
procedure 
*Roadsides  
*Sand and gravel stabilization 
*Clover requires inoculation 
with nitrogen fixing bacteria 
*Rates for this mix are for PLS 

2 Dry Deertongue 
Broomsedge 
Bugs Clover* 

 

15 
10 
2 
 

0.35 
0.25 
0.10 

 

*Use warm season planting 
procedures 
*Acid sites/mine spoil 
*Clover requires inoculation 
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Table 10.4-2 
Permanent Seed Mixtures for Massachusetts 

Mix Site Seed Mixture 
Seed, Pounds per: 

Remarks 
Acre 1,000 ft2 

Red Top 1 0.10 with nitrogen fixing bacteria 
*Rates for this mix are for PLS 

3 Dry Big Bluestem 
Indian Grass 
Switchgrass 

Little Bluestem 
Red Top or 

Perennial Ryegrass 

10 
10 
10 
10 
1 

10 

0.25 
0.25 
0.25 
0.25 
0.10 
0.25 

*Use warm season planting 
procedures 
*Eastern Prairie appearance 
*Sand and gravel pits 
*Golf course wild areas 
*Sanitary Landfill Cover 
seeding 
*Wildlife areas 
*OK to substitute poverty 
dropseed in place of red 
top/ryegrass 
*Rates for this mix are for PLS 

4 Dry Flat Pea 
Red Top or 

Perennial Ryegrass 

25 
2 

25 

0.60 
0.10 
0.35 

*Use cool season planting 
procedures 
*Utility ROWs (tend to 
suppress woody growth) 

5 Dry Little Bluestem 
Switchgrass 
Beach Pea* 

Perennial Ryegrass 

5 
10 
20 
10 

0.10 
0.25 
0.45 
0.25 

*Use warm season planting 
procedures 
*Coastal sites 
*Rates for bluestein and 
switchgrass are for PLS 

6 Dry-
Moist 

Red Fescue 
Canada Bluegrass 

Perennial Ryegrass 
 

Red Top 

10 
10 
10 
 

1 

0.25 
0.25 
0.25 

 
0.10 

*Use cool season planting 
procedure 
*Provides quick cover but is 
non-aggressive; will tend to 
allow indigenous plant 
colonization 
*General erosion control on 
variety of sites, including 
forest roads, skid trails and 
landings 

7 Moist-
Wet 

Switchgrass 
Virginia Wild Rye 

Big Bluestem 
Red Top 

10 
5 

15 
1 

0.25 
0.10 
0.35 
0.10 

*Use warm season planting 
procedure 
*Coastal plain/flood plain 
*Rates for bluestem and 
switchgrass are for PLS 
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Table 10.4-2 
Permanent Seed Mixtures for Massachusetts 

Mix Site Seed Mixture 
Seed, Pounds per: 

Remarks 
Acre 1,000 ft2 

8 Moist-
Wet 

Creeping Bentgrass 
Fringed Bromegrass 
Fowl Meadow Grass 

Blue Joint Reed Grass 
or Rice Cutgrass 

Perennial Ryegrass 

5 
5 
5 
 

2 
10 

0.10 
0.10 
0.10 

 
0.10 
0.25 

*Use cool season planting 
procedures 
*Pond banks 
*Waterways/ditch banks 

9 Moist-
Wet 

Red Fescue 
Creeping Bentgrass 

 
Switchgrass 

Perennial Ryegrass 

5 
2 
 

8 
10 

0.10 
0.10 

 
0.20 
0.25 

*Salt tolerant 
*Fescue and bentgrass provide 
low growing appearance, 
while switchgrass provides tall 
cover for wildlife 

10 Moist-
Wet 

Red Fescue 
Creeping Bentgrass 

 
Virginia Wild Rye 
Wood Reedgrass* 

Showy Tick Trefoil* 

5 
5 
 

8 
1 
1 

0.10 
0.10 

 
0.20 
0.10 
0.10 

* Use cool season planting 
procedure. 
* Trefoil requires inoculation 
with nitrogen fixing bacteria. 
 
* Suitable for forest ARs, skid 
trails and other partial shade 
situations. 

11 Moist-
Wet 

Creeping Bentgrass 
Bluejoint Reedgrass 

 
Virginia Wild Rye 

 
Fowl Meadow Grass 
Showy Tick Trefoil* 

Red Top 

5 
1 
 

3 
 

10 
1 
1 

0.10 
0.10 

 
0.10 

 
0.25 
0.10 
0.10 

*Use cool season planting 
procedure. 
*Suitable for waterways, pond 
or ditch banks. 
*Trefoil requires inoculation 
with nitrogen fixing bacteria. 

12 Wet Blue Joint Reed Grass 
Canada Manna Grass 

 
Rice Cut Grass 

Creeping Bent Grass 
 

Fowl Meadow Grass 

1 
1 
 

1 
5 
 

5 

0.10 
0.10 

 
0.10 
0.10 

 
0.10 

*Use cool season planting 
procedure. 
*OK to seed in saturated soil 
conditions, but not in standing 
water. 
 
*Suitable as stabilization 
seeding for created wetland. 
*All species in this mix are 
native to Massachusetts. 

Source: MADEP 2003. 
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11.0 POST-CONSTRUCTION ACTIVITIES 

11.1 MONITORING 

Tennessee will conduct follow-up inspections of disturbed areas after the first and second growing 
seasons (normally months 3 to 9 and months 15 to 21 after seeding, respectively) to determine the success 
of revegetation in upland and agricultural areas.  Monitoring in wetland areas will be completed annually 
until wetland revegetation is successful. Within 3 years after construction, a report will be filed with the 
Secretary identifying the status of the wetland revegetation efforts.   

11.1.1 Agricultural Areas 

In agricultural areas, revegetation will be considered successful when, upon visual survey, crop growth 
and vigor are similar to adjacent undisturbed portions of the same field, unless the easement agreement 
specifies otherwise.  Monitoring will be performed by Tennessee for not less than two seasons following 
the completion of initial restoration.  Tennessee will continue to monitor and correct problems with 
topsoil replacement, soil-profile compaction, rocks, drainage and irrigation systems resulting from 
pipeline construction in active agricultural areas until restoration is determined successful.   

Restoration will be considered successful if the ROW surface condition, including the topsoil and the 
horizon of the upper subsoil, is similar to adjacent undisturbed lands, construction debris is removed 
(unless requested otherwise by the land-owner or land managing agency), revegetation is successful, and 
proper drainage for agricultural land, including the mitigation of ROW water boils and saturation, has 
been restored.  Chronic water boils or areas of field saturation influenced by pipeline trenching can be 
mitigated either by follow-up monitoring and installation of interceptor drain tiles or the implementation 
of a well-planned system of permanent sandbag trench breakers designed to handle the varieties of slope.  
These measures will help avoid serious hydrology issues and make the mitigation of field saturation 
easier to manage. 

11.1.2 Upland Areas (Non-Agricultural) 

Revegetation in non-agricultural areas will be considered successful if upon visual survey the density and 
cover of non-invasive vegetation is similar in density and cover to adjacent undisturbed lands.  
Revegetation efforts will be continued until revegetation is determined successful.   

11.1.3 Wetland Areas 

Tennessee will monitor wetland revegetation efforts annually until wetland revegetation is determined 
successful.  Within 3 years after construction, a report will be filed with the Secretary identifying the 
status of the wetland revegetation efforts.  Revegetation will be considered successful if the cover of 
herbaceous and/or woody species is at least 80 percent of the type, density, and distribution of the 
vegetation in adjacent wetland areas that were not disturbed by construction.  Tennessee will develop and 
implement, in consultation with a professional wetland ecologist and/or applicable regulatory agencies, as 
needed, a plan to revegetate the wetland with native wetland species if an area is not showing signs of re-
establishing native wetland plant communities subsequent to the third growing season following 
construction.  Tennessee will incorporate any wetland monitoring measures required by applicable 
regulatory agencies in addition to those outlined above. 
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11.2 ROUTINE ROW MAINTENANCE 

Tennessee will be responsible for maintenance of the ROW.  For the majority of its system, Tennessee 
maintains its easements by mechanical means (i.e., tractor with mower or brush hog).  Routine upland 
vegetation maintenance clearing may be performed on a frequency of once every 3 years.  However, to 
facilitate periodic surveys and emergency access, Tennessee may maintain a 10-foot corridor centered 
over the pipeline as needed.   

The 3-year routine vegetation maintenance clearing procedures will be consistent with the following 
procedures: 

• Vegetation cutting/trimming will be limited to a 10-foot wide area centered on the pipeline.  
Trees within 15 feet of the pipeline with roots that could compromise the integrity of pipeline 
coating may be selectively cut and removed from the permanent right-of-way.  

• In no case will routine vegetation maintenance clearing occur between April 15 and August 1 of 
any year, unless otherwise approved by the applicable regulatory agencies. 

• Trees will be cut, trimmed, and/or removed from within the permanent ROW down to their 
stumps;  

• Maintenance within agricultural lands will consist of removing all trees from the permanent 
ROW.  In actively cultivated or specialty crop areas, Tennessee will maintain the permanent 
ROW in accordance with land-owner and/or land management agency written agreements. 

• In wetland areas, routine vegetation cutting/trimming will be limited to a 10-foot wide area 
centered on the pipeline and trees within 15 feet of the pipeline with roots that could compromise 
the integrity of pipeline coating may be selectively cut and removed from the permanent ROW.   

• Limit routine vegetation mowing or clearing adjacent to waterbodies to allow a riparian strip at 
least 25 feet wide, as measured from the waterbody’s mean high water mark, to permanently 
revegetate with native plant species across the entire construction ROW. However, to facilitate 
periodic corrosion/leak surveys, a corridor centered on the pipeline and up to 10 feet wide may be 
cleared at a frequency necessary to maintain the 10-foot corridor in an herbaceous state. In 
addition, trees that are located within 15 feet of the pipeline that have roots that could 
compromise the integrity of the pipeline coating may be cut and removed from the permanent 
ROW.   

• Routine vegetation mowing or clearing in riparian areas will not be conducted in areas that are 
between HDD entry and exit points.  

11.3 REPORTING 

Tennessee will maintain records that identify, by MPs: 

• Method of application, application rate, and type of fertilizer, pH modifying agent, seed, and 
mulch used; 

• Acreage treated; 
• Dates of backfilling and seeding; 
• Names of land-owners requesting special seeding treatment and a description of the follow-up 

actions;  
• The location of any subsurface drainage repairs or improvements made during restoration; and 
• Any problem areas and how they were addressed. 
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Tennessee will file with the Secretary quarterly activity reports documenting the results of follow-up 
inspections, any problem areas, including those identified by the land-owner, and corrective actions taken 
for at least 2 years following construction in upland and agricultural lands. 

A wetland revegetation monitoring report identifying the status of the wetland revegetation efforts will be 
filed at the end of 3 years following construction and annually thereafter until revegetation is determined 
successful. 

11.4 OFF-ROAD VEHICLE CONTROL 

Tennessee will use one or more of the following measures in cooperation with the land-owner, if 
warranted or required, to control off-road vehicles: 

• Posting, as necessary, appropriate signage; 
• Installing a locking gate with fencing to prevent bypassing of the gate; 
• In extremely sensitive areas, planting conifers or other appropriate shallow-rooted trees and/or 

shrubs across the ROW except where access is required for Tennessee’s use.  The spacing of trees 
and/or shrubs and length of ROW planted will make a reasonable effort to prevent unauthorized 
vehicle access and screen the ROW from view.  A gate may be used in conjunction with the 
screening.  This method will be used only when reflected on site-specific plans or other 
specifications; or 

• Installing a barrier across the ROW consisting of slash and timber, piping, a line of boulders, or a 
combination thereof. 

Signs, gates, and marker posts will be maintained as necessary. 

12.0 ECP MODIFICATIONS TO THE FERC PLAN AND 
PROCEDURES 

This section outlines the Massachusetts-specific modifications to FERC’s Plan and Procedures that are 
being proposed as part of the Project.  Tennessee has included modifications that have been incorporated 
Project-wide (noted below in italics) into Tennessee’s Plan and Procedures (Attachments L15 and L16).  

12.1 UPLAND EROSION CONTROL, REVEGETATION, AND 
MAINTENANCE PLAN 

1. Silt fence, staked hay, straw bales, and sand bags will not be used to construct temporary slope 
breakers in upland areas, as these barriers are not intended to convey concentrated flow, only 
minimal sheet flow.  This provides more appropriate resource protection and  supersedes the 
Commission’s Plan (Section IV.F.1.a). 

2. Temporary slope breakers (water bars) will be installed at the maximum spacing noted in 
Section 5.21 of this ECP.  This is in accordance with the MADEP Manual, provides greater 
resource protection and supersedes the Commission’s Plan (Section IV.F.1.b). 
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12.2 WETLAND AND WATERBODY CONSTRUCTION AND MITIGATION 
PROCEDURES 

1. Tennessee will cross streams with discernible flow at the time of construction via fluming or dam 
and pump, regardless of fisheries or critical habitat designation, unless otherwise approved by 
applicable federal and/or state regulatory agencies.  This is more restrictive than the 
Commission’s Procedure’s requirements (Section V.B.6). 

2. Areas of workspace greater than 75 feet wide within wetlands are identified in Table 2.3-12 of 
Resource Report 2 of the ER.  Justification for including workspace greater than 75 feet within 
wetlands is also provided in the table per the Commission’s Procedure (Section VI.A.3). 

3. Tennessee acknowledges that the Project will require certain ATWS to be located within 50 feet 
of waterbodies and wetlands.  Tennessee has provided site-specific locations of these ATWS and 
justifications per the Commission’s Procedures (Section V.B.2and VI.B.1.a) in Resource Report 8 
of the ER.   

4. Tennessee proposes that permanent slope breakers may not always be appropriate for 
installation at wetland boundaries.  At the discretion of the EI, Lead Environmental Inspector 
(“LEI”), and Tennessee’s Contractor, permanent slope breakers that may alter the permanent 
overland flow characteristics, consequently altering the wetland’s characteristics, will not be 
installed.  Tennessee proposes the use of hay/straw bales as temporary slope breakers at the 
wetland boundaries until restoration is complete to ensure the wetland characteristics will 
remain intact in situations where permanent slope breakers are not used.  This exception applies 
only to the use of a permanent slope breaker per the Commission’s Procedures (Section VI.C.3). 

5. Tennessee proposes to restore wetlands with seed in accordance with MADEP or other applicable 
regulatory agencies.  Seed mixes and application rates are listed in Section 10.4 of this ECP 
(Procedures VI.C.5). 
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TYPICAL CONSTRUCTION DRAWINGS 



This page intentionally left blank 



NOTES:

PROFILE

(NOT TO SCALE)

PROFILE

100'

LIMITS OF CONSTRUCTION

P
R

O
P

O
S

E
D

3
6
"
 
P

I
P

E
L
I
N

E

75'

50'

TEMPORARY

 WORKSPACE

25' 25'

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

SUBSOIL

EXISTING PERMANENT

EASEMENT *

C
 
E

X
I
S

T
I
N

G

T
G

P
 
P

I
P

E
L
I
N

E

(
3
0
0
 
L
I
N

E
)

25' ±

EXISTING PERMANENT EASEMENT

VARIES BASED ON EXISTING

PROPERTY RIGHTS.

*

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 100 FEET WIDE CONSISTING OF 50 FEET OF EXISTING PERMANENT 

EASEMENT AND 50 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS) WILL BE 

NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES, AS REQUIRED.

CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL

YARDS, AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO CREEKS OR WETLANDS. DO NOT

USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL

PILES.

4. THE OFFSET FROM AN EXISTING TGP PIPELINE, WHERE APPLICABLE, WILL BE 25 FEET, BUT MAY BE INCREASED OR

DECREASED DEPENDING ON THE SITE SPECIFIC CONSTRUCTION REQUIREMENTS.

L

C
 
E

X
I
S

T
I
N

G

T
G

P
 
P

I
P

E
L
I
N

E

(
3
0
0
 
L
I
N

E
)

L



(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 100 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 50 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

100'

LIMITS OF CONSTRUCTION

65'

40'

TEMPORARY

 WORKSPACE

50'

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

SUBSOIL

25'25'

35'

10'

P
R

O
P

O
S

E
D

3
0
"
 
P

I
P

E
L
I
N

E

PROPOSED PERMANENT

EASEMENT

TEMPORARY

 WORKSPACE



(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 100 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 50 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

100'

LIMITS OF CONSTRUCTION

75'

50'

TEMPORARY

 WORKSPACE

50'

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

SUBSOIL

25'25'

P
R

O
P

O
S

E
D

3
0
"
 
P

I
P

E
L
I
N

E

PROPOSED PERMANENT

EASEMENT



PROFILE

(NOT TO SCALE)

PROFILE

100'

LIMITS OF CONSTRUCTION

L

C
 
P

R
O

P
O

S
E

D

C
O

N
S

T
I
T

U
T

I
O

N

P
I
P

E
L
I
N

E

P
R

O
P

O
S

E
D

3
0
"
 
P

I
P

E
L
I
N

E

65'35'

40'

TEMPORARY

 WORKSPACE

15'

25' 25'

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

CONSTITUTION'S

EASEMENT *

10'

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 100 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 50 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

4. THE OFFSET FROM THE PROPOSED CONSTITUTION PIPELINE, WHERE APPLICABLE, WILL BE 50 FEET,

    BUT MAY BE INCREASED OR DECREASED DEPENDING ON THE SITE SPECIFIC CONSTRUCTION REQUIREMENTS.

SUBSOIL

TEMPORARY

 WORKSPACE

50'

PROPOSED PERMANENT

EASEMENT

CONSTITUTION'S PROPOSED PERMANENT

EASEMENT IS TYPICALLY 50' WIDE

CENTERED ON THE CONSTITUTION

PIPELINE, BUT MAY VARY.

*



(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 100 FEET WIDE CONSISTING OF 25 FEET OF EXISTING

    PERMANENT EASEMENT, 25 FEET OF PROPOSED PERMANENT EASEMENT,  AND 50 FEET OF TEMPORARY WORKSPACE.

    ADDITIONAL TEMPORARY WORKSPACE (ATWS) WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS

    AND  OTHER SPECIAL CIRCUMSTANCES, AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

4. THE OFFSET FROM EXISTING PIPELINE, WHERE APPLICABLE, WILL BE 25 FEET, BUT MAY BE INCREASED

    OR DECREASED DEPENDING ON THE SITE SPECIFIC CONSTRUCTION REQUIREMENTS.

100'

LIMITS OF CONSTRUCTION

C
 
E

X
I
S

T
I
N

G

T
G

P
 
P

I
P

E
L
I
N

E

(
2
0
0
 
L
I
N

E
)

P
R

O
P

O
S

E
D

3
0
"
 
P

I
P

E
L
I
N

E

75'

50'

TEMPORARY

 WORKSPACE

25' 25'

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

SUBSOIL

EXISTING PERMANENT

EASEMENT *

C
 
E

X
I
S

T
I
N

G

T
G

P
 
P

I
P

E
L
I
N

E

(
2
0
0
 
L
I
N

E
)

25' ±25' ±

C
 
E

X
I
S

T
I
N

G

T
G

P
 
P

I
P

E
L
I
N

E

(
2
0
0
 
L
I
N

E
)

50'
50'

PROPOSED

PERMANENT

EASEMENT

EXISTING

PERMANENT

EASEMENT

L L L

EXISTING PERMANANT EASEMENT

VARIES BASED ON EXISTING

PROPERTY RIGHTS

*



(NOT TO SCALE)

PROFILE

20'

10'

TEMPORARY

 WORKSPACE

25'25'

40'

TEMPORARY

WORKSPACE

5'

65' 35'

100'

LIMITS OF CONSTRUCTION

ELECTRICAL

TOWER

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

SUBSOIL

POWERLINE EASEMENT *

P
R

O
P

O
S

E
D

P
E

R
M

A
N

E
N

T

E
A

S
E

M
E

N
T

P
O

W
E

R
L
I
N

E

E
A

S
E

M
E

N
T

 
*

P
R

O
P

O
S

E
D

3
0
"
 
P

I
P

E
L
I
N

E

P
R

O
P

O
S

E
D

P
E

R
M

A
N

E
N

T

E
A

S
E

M
E

N
T

E
X

I
S

T
I
N

G
 
P

O
W

E
R

L
I
N

E

S
T

R
U

C
T

U
R

E
 
L
O

C
A

T
I
O

N

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 100 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED PERMANENT

EASEMENT ( 20 FEET OF THE PROPOSED PERMANENT EASEMENT BEING SHARED WITH THE POWERLINE'S EASEMENT) AND 50

FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS) WILL BE NECESSARY AT MAJOR ROADS,

RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES, AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A

NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON THE WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL

YARDS, AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO CREEKS OR WETLANDS. DO NOT USE

TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

50'

PROPOSED PERMANENT

EASEMENT

EXISTING POWERLINE EASEMENT

VARIES BASED ON EXISTING

PROPERTY RIGHTS

*



PROFILE

(NOT TO SCALE)

PROFILE

50'

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 100 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 50 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES, AS REQUIRED.

    CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

4. TYPICAL USED IN LOCATIONS WHERE TERRAIN, STRUCTURES OR OTHER OBSTACLES OBSTRUCT PIPELINE OUTSIDE THE EASEMENT.

100'

LIMITS OF CONSTRUCTION

E
X

I
S

T
I
N

G
 
P

O
W

E
R

L
I
N

E

S
T

R
U

C
T

U
R

E
 
L
O

C
A

T
I
O

N

P
R

O
P

O
S

E
D

3
0
"
 
P

I
P

E
L
I
N

E

P
R

O
P

O
S

E
D

P
E

R
M

A
N

E
N

T

E
A

S
E

M
E

N
T

P
O

W
E

R
L
I
N

E
 
E

A
S

E
M

E
N

T

&
 
P

R
O

P
O

S
E

D
 
P

I
P

E
L
I
N

E

E
A

S
E

M
E

N
T

35' 15'

SUBSOIL

POWERLINE EASEMENT *

50'

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

ELECTRICAL

TOWER

TEMPORARY WORKSPACE PROPOSED PERMANENT

EASEMENT

EXISTING POWERLINE EASEMENT

VARIES BASED ON EXISTING

PROPERTY RIGHTS.

*



PROFILE

(NOT TO SCALE)

PROFILE

95'

LIMITS OF CONSTRUCTION

ELECTRICAL

TOWER

E
X

I
S

T
I
N

G
 
P

O
W

E
R

L
I
N

E

S
T

R
U

C
T

U
R

E
 
L
O

C
A

T
I
O

N

P
R

O
P

O
S

E
D

P
E

R
M

A
N

E
N

T

E
A

S
E

M
E

N
T

P
O

W
E

R
L
I
N

E

E
A

S
E

M
E

N
T

P
R

O
P

O
S

E
D

3
0
"
 
P

I
P

E
L
I
N

E

P
R

O
P

O
S

E
D

P
E

R
M

A
N

E
N

T

E
A

S
E

M
E

N
T

60'35'

35'

TEMPORARY

 WORKSPACE

10'

TEMPORARY

 WORKSPACE

25' 25'

5'20'

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

SUBSOIL

POWERLINE EASEMENT *

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 95 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT ( 20 FEET OF THE PROPOSED PERMANENT EASEMENT BEING SHARED WITH THE

    POWERLINE'S EASMENT) AND 45 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL

    YARDS, AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

EXISTING POWERLINE EASEMENT

VARIES BASED ON EXISTING

PROPERTY RIGHTS

*



PROFILE

(NOT TO SCALE)

PROFILE

NOTE:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 75 FEET WIDE CONSISTING OF 50 FEET OF EXISTING

    PERMANENT EASEMENT AND 25 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

4. A PORTION OF THE EXISTING 10" TGP 270B - 300  PIPELINE WILL BE REMOVED AND REPLACED WITH A PROPOSED 20" PIPELINE.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTE:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 75 FEET WIDE CONSISTING OF 50 FEET OF EXISTING

    PERMANENT EASEMENT AND 25 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

4. A PORTION OF THE EXISTING 8" TGP 270C - 1000  PIPELINE WILL BE REMOVED AND REPLACED WITH A PROPOSED 24" PIPELINE.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 75 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT (20 FEET OF THE PROPOSED PERMANENT EASEMENT BEING SHARED WITH THE

    POWERLINE EASEMENT) AND 25 FEET OF TEMPORARY WORKSPACE.  ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTE:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 90 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT(20 FEET OF THE PROPOSED PERMANENT EASEMENT BEING SHARED WITH THE

    POWERLINE EASEMENT) AND 40 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTE:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 90 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT(20 FEET OF THE PROPOSED PERMANENT EASEMENT BEING SHARED WITH THE

    POWERLINE EASEMENT) AND 40 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTE:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 90 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT (20 FEET OF THE PROPOSED PERMANENT EASEMENT BEING SHARED WITH THE

    POWERLINE EASEMENT) AND 40 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE  (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS  AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 90 FEET WIDE CONSISTING OF15 FEET OF EXISTING

    PERMANENT EASEMENT, 35 FEET OF PROPOSED PERMANENT EASEMENT, AND 40 FEET OF TEMPORARY WORKSPACE.

    ADDITIONAL TEMPORARY WORKSPACE (ATWS) WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND

    OTHER SPECIAL CIRCUMSTANCES, AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.

4. THE OFFSET FROM EXISTING PIPELINE, WHERE APPLICABLE, WILL BE 25 FEET, BUT MAY BE INCREASED

    OR DECREASED DEPENDING ON THE SITE SPECIFIC CONSTRUCTION REQUIREMENTS.

40'

P
R

O
P

O
S

E
D

 
2
4
"

P
I
P

E
L
I
N

E

65'

90'

LIMITS OF CONSTRUCTION

SIDEBOOM

WITH

COUNTERWEIGHT

RETRACTED

SIDEBOOM

WITH

COUNTERWEIGHT

EXTENDED

SUBSOIL

25'25' 25'

35'

TEMPORARY

WORKSPACE

PROPOSED

PERMANENT

EASEMENT

15'

EXISTING

PERMANENT

EASEMENT

C
 
E

X
I
S

T
I
N

G

T
G

P
 
1
6
"
 
P

I
P

E
L
I
N

E

(
3
0
0
-
1
 
L
I
N

E
)

L

EXISTING PERMANENT EASEMENT

VARIES BASED ON EXISTING

PROPERTY RIGHTS.

*

EXISTING PERMANENT

EASEMENT *



PROFILE

(NOT TO SCALE)

PROFILE

NOTE:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 75 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 25 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 90 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 40 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE  (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS  AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY WILL TYPICALLY BE 90 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 40 FEET OF TEMPORARY WORKSPACE. ADDITIONAL TEMPORARY WORKSPACE  (ATWS)

    WILL BE NECESSARY AT MAJOR ROADS, RAILROADS, RIVER CROSSINGS  AND OTHER SPECIAL CIRCUMSTANCES,

    AS REQUIRED. CERTAIN SITUATIONS MAY REQUIRE A NARROWER WIDTH.

2. ADD 25 FEET OF ATWS ON WORKING SIDE (TYPICALLY) FOR TOPSOIL STORAGE IN AGRICULTURAL FIELDS, RESIDENTIAL YARDS,

    AND AS PER LANDOWNER AGREEMENTS.

3. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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PROFILE

(NOT TO SCALE)

PROFILE

NOTES:

1. CONSTRUCTION RIGHT-OF-WAY THROUGH WETLANDS WILL TYPICALLY BE 75 FEET WIDE CONSISTING OF 50 FEET OF PROPOSED

    PERMANENT EASEMENT AND 25 FEET OF TEMPORARY WORKSPACE.

2. LEAVE GAPS IN SPOIL PILES AT OBVIOUS DRAINAGES. DO NOT PUSH UPLAND SOILS INTO

    CREEKS OR WETLANDS. DO NOT USE TOPSOIL FOR PADDING. AVOID SCALPING VEGETATED GROUND

    SURFACE WHEN BACKFILLING TOPSOIL AND SPOIL PILES.
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 

issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 

Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 

Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 

support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 

Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 

developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 

capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 

looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 

Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 

meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 

system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 

cathodic protection, and pig facilities through the Project area.   

2.0 PREVENTATIVE MEASURES 

The Spill Prevention and Response Plan (“SPRP”) provides preventative and mitigative measures to be 

employed by Tennessee during construction of the Project and/or operations and maintenance activities 

for the Project facilities.  Methods listed in this plan are based on approved spill controls plans that 

Tennessee has used successfully in the past and are established to minimize the environmental impact 

associated with spills or releases at fuel, lubricant, or hazardous materials storage areas, during normal 

upland construction and refueling activities, and during special refueling activities within 100 feet of 

perennial stream banks, wetland boundaries, or within municipal watersheds.  The Project's on-site 

Environmental Inspector (“EI”) is responsible for ensuring that Tennessee’s construction contractors 

(“Contractors”) implement the measures and procedures outlined in this SPRP.  The responsibilities of 

these inspectors are described in Tennessee’s Upland and Erosion Control, Revegetation, and 

Maintenance Plan (“Plan”, Attachment L15) and Wetland and Waterbody Construction and Mitigation 

Procedures (“Procedures”, Attachment L16). 

2.1 TRAINING 

The Contractor will instruct personnel on the operation and maintenance of equipment to prevent the 

accidental discharge or spill of fuel, oil, and lubricants.  Personnel will also be made aware of the 

pollution control laws, rules, and regulations applicable to their work. 

Spill prevention briefings with the construction crew will be scheduled and conducted by the Contractor 

to ensure adequate understanding of spill prevention measures.  These briefings will highlight: 

 Precautionary measures to prevent spills; 

 Sources of spills, such as equipment failure or malfunction; 

 Standard operating procedures in case of a spill; 
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• Equipment, materials, and supplies available for clean-up of a spill; and 
• A list of known spill events. 

A spill is an un-permitted release of product, raw materials, or chemicals outside any secondary 
containment and into the environment.  Spills can occur as a result of leaks, accidents, or third-party 
incidents. 

2.2 EQUIPMENT INSPECTION/MAINTENANCE 

The Contractor will inspect and maintain equipment that must be fueled and/or lubricated according to a 
strict schedule.  The Contractor will submit to Tennessee for approval written documentation of the 
methods used and work performed. 

All containers, valves, pipelines, and hoses will be examined regularly to assess their general condition.  
The examination will identify any signs of deterioration that could cause a spill and signs of leaks, such as 
accumulated fluids.  All leaks will be promptly corrected and/or repaired. 

2.3 REFUELING 

1. The Contractor will ensure that fuel trucks transporting fuel to on-site equipment travel only on 
approved access roads (“ARs”); that all equipment is parked overnight and/or fueled at least 
100 feet from a waterbody or in an upland area; equipment is refueled and lubricated within the 
right-of-way (“ROW”), compressor station yard, meter station site, contractor yard,  fee property, 
or other permitted area and at least 100 feet away from all waterbodies and wetlands, with the 
following exceptions: 
• The EI finds, in advance, that no reasonable alternative is available and the Contractor and 

Tennessee have taken appropriate steps (including secondary containment structures) to 
prevent spills and provide for prompt cleanup in the event of a spill; 

• Areas such as rugged terrain or steep slopes where movement of equipment to refueling 
stations will cause excessive disturbance to the ROW or workspace; 

• Areas where removing equipment from a wetland for servicing will increase adverse impacts 
to the wetland; 

• Sites where moving equipment to refueling stations from pre-fabricated equipment pads is 
impractical or where there is a barrier from the waterbody/wetland (i.e., road or railroad); 

• Locations where the waterbody or wetland is located adjacent to a road crossing, compressor 
station yard, or meter station site (from which the equipment can be serviced); and 

• Refueling of immobile equipment, including, but not limited to, bending and boring machines, 
air compressors, padding machines, and hydro-test fill pumps.  Pumps operating within 
100 feet of a waterbody or wetland boundary utilize appropriate secondary containment 
systems to prevent spills. 

• In these areas, auxiliary fuel tanks will be used to reduce the frequency of refueling operations 
and in no case will refueling take place within 100 feet of any known potable water wells. 
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2. The Contractor will ensure that all refueling is done pursuant to the following conditions: 
• Impact minimization measures and equipment will be sufficient to prevent discharged fluids 

from leaving the ROW, compressor station yard, meter station site, workspace, or from 
reaching wetlands or waterbodies, and will be readily available for use.  These will include a 
combination of the following: 
a. Dikes, berms, or retaining walls sufficiently impervious to contain spilled oil; 
b. Sorbent and barrier materials in quantities determined by the Contractor to be sufficient 

to capture the largest reasonably foreseeable spill; 
c. Drums or containers suitable for holding and transporting contaminated materials; 
d. Curbing; 
e. Culverts, gutters, or other drainage systems; 
f. Weirs, booms, or other barriers; 
g. Spill diversion or retention ponds; and 
h. Sumps and collection systems. 

• All spills will be cleaned up immediately.  Containment equipment will not be used for storing 
contaminated material. 

3. Concrete coating activities will not be performed within 100 feet of a wetland or waterbody 
boundary, unless the location is an existing industrial site designated for such use.  These 
activities can occur closer only if the EI determines that there is no reasonable alternative, and the 
project sponsor and its contractors have taken appropriate steps (including secondary containment 
structures) to prevent spills and provide for prompt cleanup in the event of a spill.  

4. The Contractor will prepare, for approval by Tennessee, a list of the type, quantity, and the 
storage location of containment and cleanup equipment to be used during construction. 

2.4 STORAGE 

Storage containment areas will not have drains, unless such drains lead to a containment area or vessel 
where the entire spill can be recovered.  The Contractor will ensure that bulk storage of hazardous 
materials, including chemicals, fuels, and lubricating oils will have appropriate secondary containment 
systems.   

2.5 PERSONNEL SUPPORT 

Prior to construction, the ROW inspector or agent will identify and prepare a written inventory of water 
wells within 200 feet of the construction site.  The Construction ROW Agent will notify the authorities of 
all potable water supply intakes located within 3 miles downstream of any crossings a minimum of 
1 week prior to construction. 

3.0 IMPACT MINIMIZATION MEASURES 

Containment is the immediate priority in the case of a spill.  A spill will be contained on Tennessee's 
property, ROW, compressor station yard, meter station site, or workspace, if possible.  Cleanup 
procedures will begin immediately after a spill is contained.  In no case will containment equipment be 
used to store contaminated material. 
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Project operations will be structured in a manner that provides for the prompt and effective cleanup of 
spills of fuel and other hazardous materials.  The Contractor will ensure the following measures are 
followed: 

• Construction crew (including cleanup crews) has on hand sufficient supplies of absorbent and 
barrier materials to allow the rapid containment and recovery of spilled materials and knows the 
procedure for reporting spills and unanticipated discovers of contaminate; 

• Construction crew has on hand sufficient tools and material to stop leaks; and 
• Names and telephone numbers for all local, state, and federal agencies (including, if necessary, 

the U.S. Coast Guard and the National Response Center) that must be notified of a spill and 
follow the requirements of those agencies in cleaning up the spill, excavating and disposing of 
soils or other materials contaminated by a spill, and collecting and disposing of waste generated 
during spill cleanup.  

Immediately report any spill or release of the following materials regardless of location (on-property or 
off-property) to the EI for notification and to the appropriate Tennessee representative as indicated below: 

• Oil or petroleum products; 
• Hazardous substances or hazardous wastes; 
• Chemicals; 
• Unplanned natural gas (flaring or venting); and 
• Asbestos-containing materials (“ACMs”). 

Tennessee Division 10 Office  
Area Environmental Coordinator: Amanda Paul 
Area Operations Manager: Don Perkins  

Kinder Morgan Corporate Office 
Massachusetts Project Manager: Deborah McCartney   
Environmental Project Manager: Mike Letson  
Department Manager: Adrienne Mason 
Department Director: Gina Dorsey   

If a spill enters a body of water, the Contractor will immediately take samples upstream and downstream 
from point of entry and refrigerate samples.  If advised, additional analysis will be completed and/or 
additional samples will be gathered. 

If the EI agrees and the Contractor determines that a spill is small enough such that the construction crew 
can safely handle it, the crew will use construction equipment to containerize all spilled material, 
contaminated soil, and sorbent material in a manner consistent with the spilled materials' characterization. 

If the EI agrees and the Contractor determines that a spill cannot be adequately excavated and disposed of 
by the construction crew alone, the Contractor will contact waste containment specialists.  The Contractor 
will ensure that all excavated wastes are transported to a Tennessee-approved disposal facility licensed to 
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accept such wastes.  Wastes will not be transported to a Tennessee facility (i.e., compressor station, meter 
station, etc.) unless the Field Environmental Coordinator approves it in writing. 

The Contractor will prepare a Construction Site Spill Report form to be given to Tennessee that includes: 

• The date, time, and location of the occurrence or discovery of the occurrence; 
• A description or identity of the material spilled; 
• An estimate of the quantity spilled; 
• The circumstances that caused the spill (e.g., equipment failure); 
• A list of waterbodies affected or potentially affected by the spill; 
• A statement verifying whether a sheen is present; 
• The size of the affected area; 
• An estimate of the depth that the material has reached in water or on soil; 
• A determination of whether the spill will migrate off of Tennessee's property or the ROW or 

workspace; 
• A determination of whether the spill is under control; 
• A statement verifying that clean-up has begun and a description of the methods being used to 

clean up the spill; 
• The names of the people observing the spill (with their affiliations) and the extent of injuries, if 

any; and 
• The Field “Report of Spill” form. 

Tennessee will ensure that the Contractor's spill report is complete and forward it to the Field 
Environmental Coordinator.  The Contractor will follow the “Contractor’s Environmental Guidelines - 
Waste Disposal and Spill Notification” procedures regarding all required regulatory notifications, subject 
to Tennessee’s prior approval, and for obtaining any necessary state and local licenses, permits, or other 
authorizations associated with the Project, except as otherwise provided in the scope of work.  The 
Contractor is responsible for knowing what state and local environmental authorizations are necessary for 
the specific job at hand.  Any above-mentioned permits, clearances, or authorizations obtained by the 
Contractor will be furnished to Tennessee. 

The following releases require immediate (within 1 hour of discovery) notification to the National 
Response Center (1-800-424-8802): 

1. Any petroleum product released into streams, rivers, lakes, or dry washes; 
2. A release that exceeds the reportable quantity (“RQ”) of any Comprehensive Environmental 

Response, Compensation, and Liability Act (“CERCLA”) hazardous substances in any 24-hour 
period which is not fully contained; 

3. A release of a hazardous substance or hazardous waste which occurs during transportation; and 
4. A release of hazardous waste which contains a RQ of a hazardous substance. 

The National Response Center will be notified immediately if spills occur above threshold levels (Clean 
Water Act [“CWA”], 40 Code of Federal Regulations [“CFR”] 110.10) into surface waters and/or 
wetlands. 
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4.0 SUGGESTED EQUIPMENT LIST 

Section 1.3 of these Procedures states that the Contractor will prepare a list of the type, quantity, and 
location of storage, containment, and cleanup equipment to be used on the construction site.  The list will 
include the Procedures and impact minimization measures to be used in response to a spill.  The 
Contractor's choice of impact minimization measures and equipment will be tailored to meet the 
characteristics of the affected terrain, as well as the types and amounts of material that could potentially 
be spilled.  The types of equipment that Tennessee expects to use to control spills at terrestrial sites and 
wetlands are described in the FERC’s Plan. 

4.1 TERRESTRIAL CONSTRUCTION 

General equipment that the Contractor will use for spill containment and cleanup on terrestrial areas 
includes: 

• Sorbents (pillows, socks, and wipe sheets) for containment and pickup of spilled liquids; 
• Commercially available spill kits (or the functional equivalent thereof) that are prepackaged, self-

contained spill kits containing a variety of sorbents for small to large spills; 
• Structures such as gutters, culverts, and dikes for immediate spill containment; 
• Shovels, backhoes, etc., for excavating contaminated materials; 
• Sumps and collection systems; and 
• Drums, barrels, and temporary storage bags to clean up and transport contaminated materials. 

4.1.1 Fuels and Lubricating Oil Storage 

The Contractor will implement special measures to prevent spills in areas where trucks carrying fuel and 
oil barrels are loaded.  Containment equipment will be kept close to tanks and barrels to minimize spill 
response time, and will include absorbent pads or mats.  The quantity and capabilities of the mats will be 
sufficient to capture the largest foreseeable spill, given ROW or workspace characteristics, crankcase and 
other fuel vessel capacities. 

4.1.2 Routine Refueling and Maintenance 

Absorbent pads and mats will be placed on the ground beneath equipment before refueling and 
maintenance.  Equipment that will be stored on-site for routine refueling and maintenance includes small 
sorbent kits (or their functional equivalent). 

4.1.3 Equipment Failure 

Kits with the capacity of absorbing up to 5 gallons of liquid can fit beneath the operator's seat on 
construction equipment for use in an equipment failure. 
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4.2 WATERBODY AND WETLAND CROSSINGS 

For each wetland and waterbody crossed, the equipment listed below will be available, in addition to that 
needed for terrestrial construction.  This equipment will be stored close to the water or wetland to 
minimize response time, and will include: 

• Oil containment booms and the related equipment needed for rapid deployment; and 
• Equipment to remove oils from water, such as oleophilic and hydrophobic absorbent booms and 

mats, and/or mechanical skimmers. 
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) is filing an application seeking the 

issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 

Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 

Energy Direct Project (“NED Project” or “Project”).  Tennessee proposes to expand and modify its 

existing pipeline system in Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  

The NED Project is being developed to meet the increased demand in the Northeast United States 

(“U.S.”) for transportation capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 

looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 

Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 

meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 

system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 

cathodic protection, and pig facilities through the Project area.   

This Waste Management Plan outlines waste identification and characterization procedures that the 

construction Contractor (“Contractor”) will adhere to during Project construction.  

2.0 WASTE IDENTIFICATION AND CHARACTERIZATION 

2.1 IDENTIFYING WASTES 

Wastes may be grouped into four categories, each requiring different forms of disposal: 

 Hazardous wastes - Wastes that meet one of the criteria of ignitable, corrosive, reactive, toxic, or 

is specifically listed as hazardous waste by regulation.  These wastes require special handling and 

disposal; 

 Non-hazardous wastes - Wastes that do not fall into the other categories.  This includes general 

trash; 

 Special wastes - Wastes that do not meet the criteria for hazardous wastes, but may present 

special hazards or require special handling.  Examples of special wastes are asbestos, 

polychlorinated biphenyls (“PCBs”), radioactive waste, and naturally occurring radioactive 

material (“NORM”).  It is important to note that some states have their own classification of 

special wastes; and 

 Universal wastes - To reduce the amount of hazardous waste in municipal solid waste streams, 

the U.S. Environmental Protection Agency (“USEPA”) and many states recognize batteries, 

thermostats and lamps (e.g., fluorescent light bulbs) as “universal” which allows easier handling 

of these wastes. 

2.2 WASTE CHARACTERIZATION 

The Environmental Inspector (“EI”) will coordinate with the Field Environmental Representative to 

determine if waste profiles exist for wastes generated during construction.  If the classification of a waste 
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is unknown, it must be characterized using test results or knowledge of the process generating the waste 
to determine the proper handling requirements for that waste.  The EI will coordinate with the Field 
Environmental Representative and Contractor to determine the type of waste and the party responsible for 
proper disposal.  The information below is used to characterize a waste: 

• Source of the waste; 
• Material Safety Data Sheets (“MSDS”) for materials comprising the waste;  
• Laboratory results from waste testing, as applicable; and 
• If no existing waste profile exists, contact the Field Environmental Representative for waste 

characterization and sampling instructions. 

Prior to waste characterization, a number of general guidelines will be adhered to when handling or 
storing wastes: 

• Ensure that the Contractor’s Environmental Guidelines in the contract are followed; 
• Ensure that the Contractor provides a list to the EI of all hazardous materials or potential 

contaminants that are to be used or stored on the Project site; 
• DO NOT bury any waste with the exception of stumps, rocks, or boulders as approved within the 

Tennessee’s Upland Erosion Control, Revegetation and Maintenance Plan (“Plan”, 
Attachment L15) and the Tennessee’s Wetland and Waterbody Construction and Mitigation 
Procedures (“Procedures”, Attachment L16); 

• Never mix any waste awaiting characterization with other wastes; 
• Never ship any waste unless it has been characterized; 
• Never ship any hazardous waste from the job site to a compressor station without prior approval 

from the Field Environmental Representative and compressor station; 
• Ship wastes, along with the required manifests, only to Tennessee-approved facilities; and 
• Never ship drums of waste to a compressor station without prior approval from the Field 

Environmental Representative and the compressor station. 

3.0 WASTE TYPES 

3.1 HAZARDOUS WASTE 

Common wastes include, but are not limited to:  pipeline sludge, spent pigs, sandblast abrasive 
(depending on type and use), paint thinner, and solvents. 

The following procedures apply to the storage of waste determined to be hazardous for all classes of 
generators: 

• Store hazardous wastes using the Department of Transportation (“DOT”) approved containers, a 
frac tank (bulk liquid wastes); a covered steel roll-off container with a poly-liner (bulk solid 
wastes like contaminated soil); or on a thick poly-liner and provide the area with a poly-liner 
cover and temporary containment berm (bulk solid wastes); 

• When using DOT-approved containers, ensure the containers are kept closed or sealed (except 
when waste is being added), maintained in good condition (not damaged, leaking, or corroded), 
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and store compatible substances that will not react with the hazardous waste.  For example, store 
acidic wastes in plastic or plastic-lined containers rather than steel containers; 

• Label hazardous waste containers (drums, tanks, roll-off containers) with a hazardous waste label 
as soon as any hazardous waste is placed into the container. Use a waterproof pen to complete the 
following information on the label: 
o Generator name, address, and phone number; 
o Generator USEPA identification number; 
o Description of waste (contact the Field Environmental Representative to obtain a waste 

description); 
o The 4-digit USEPA waste code (the Field Environmental Representative will provide USEPA 

waste codes); and 
o Accumulation date (the date the waste was added to the container, if not from satellite 

storage, or the date it was brought to the waste storage area from a satellite accumulation 
area);  

• Label waste piles with a weatherproof sign identifying the waste and the date the waste pile was 
started.  Waste piles are to be placed on poly-liner, covered to protect them from weather, and 
surrounded with barricade tape; and  

• Store hazardous waste in a designated hazardous waste storage area (or in a designated satellite 
accumulation area) that is covered or protected from the weather; has an impermeable floor, 
surrounded by curbing or use spill pallets; and is more than 50 feet away from the facility 
property line if ignitable or reactive hazardous waste is stored in the area. 

Hazardous waste storage areas should be managed as follows: 

• Identify as hazardous and non-hazardous waste appropriately; 
• Arrange the containers by waste type, keeping similar hazardous wastes together; 
• Separate any incompatible waste by a dike, berm, wall, or other containment device; 
• Turn containers so labels may be read easily and ensure that enough isle space is left between 

drums to inspect for leaks and to gain access to respond to spills or fire; 
• Handle waste containers carefully to prevent rupture or leaks and protect containers from extreme 

temperatures; 
• Large quantity generators, and in some states, small quantity generators must have a contingency 

plan; weekly inspections of hazardous wastes; and specific training provided to personnel; and 
• Hazardous waste can only be disposed of at approved facilities.  Contact the Field Environmental 

Representative for a list of approved facilities. 

3.2 NON-HAZARDOUS WASTE 

Common wastes include, but are not limited to, oily rock/soil, oily rags, sandblast abrasive (depending on 
type and use), and general trash/garbage. 

Non-hazardous waste storage areas should be managed as follows: 

• Turn containers so labels may be read easily; 
• Non-hazardous waste is waste that has not been found to be hazardous through testing or by 

generator knowledge but has special transportation and disposal requirements, which may include 
State permitting and approvals;  
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• Store non-hazardous wastes using one of the following methods: 
o In DOT-approved containers; 
o In a frac tank (bulk liquid wastes); 
o In a covered steel roll-off container with a poly-liner (e.g., bulk solid wastes like 

contaminated soil or used sandblasting abrasive); and  
o On a thick poly-liner and provide the area with a poly-liner cover and temporary containment 

berm (bulk solid wastes). 
• When using DOT-approved containers, ensure the containers are: 

o Kept closed or sealed (except when waste is being added); and 
o In good condition (not damaged, leaking or corroded). 

• Label non-hazardous waste containers (drums, tanks, roll-off containers) with a non-hazardous 
waste label identifying the contents as soon as waste is placed into the container; 

• Store non-hazardous waste segregated from hazardous waste storage or satellite accumulation 
areas; and 

• Non-hazardous waste can only be disposed of at approved facilities.  Contact the Field 
Environmental Representative for a list of approved facilities. 

Some states allow sandblast sand to be left in the ditch if sandblasting bare pipe only.  Contact the Project 
Environmental Coordinator to verify if this type of activity may occur. 

3.3 ASBESTOS 

Asbestos containing material (“ACM”) has been identified in the coating of the existing pipeline that will 
be removed during the Take-up and Relay of the Haverhill Lateral.  Further, asbestos or ACM may be 
encountered at tie-ins to Tennessee’s existing system with new laterals or new or modified meter stations. 

All work related to asbestos will be conducted in accordance with the Massachusetts Asbestos Regulation 
(310 CMR 7.15) and a Non-Traditional Work Plan (“NTWP”) approved by the Massachusetts 
Department of Environmental Protection (“MADEP”).  The NTWP will detail all requirements to follow 
for management and disposal of asbestos or ACM. 

3.4 UNIVERSAL WASTE 

Common wastes include, but are not limited to:  batteries, thermostats, and fluorescent light bulbs. 

• If any universal waste is generated during construction, contact the Field Environmental 
Representative for storage and disposal instructions. 
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

Tennessee proposes to use the horizontal directional drilling (“HDD”) methodology to cross certain 
roadways, railroad tracks, and sensitive resource areas that present difficulties for conventional 
construction methodologies.  HDD is a widely-used trenchless construction method that accomplishes the 
installation of pipelines and buried utilities with minimal impact to the obstacle being crossed; however, 
the amount of workspace required for equipment staging is greater than the open-cut crossing method.  
The purpose of this HDD Plan is to present Tennessee’s HDD feasibility assessment as well as 
Tennessee’s plan for site preparation and for minimizing environmental impact associated with HDD 
drilling fluids.  A list of HDD crossings in Massachusetts is included in Table 1.0-1. 
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Table 1.0-1 
Horizontal Directional Drilling Crossings for the Project in Massachusetts 

Facility Name County Municipality/Town Segment1 
Milepost2 

Comment 
Approx. 
Length 
(feet)3,4 Begin End 

Wright to Dracut 
Pipeline Segment Franklin Conway, Shelburne H 4.58 5.43 

Bardwells Road, Western 
Mass Electric Powerline, 
Deerfield River, Pan Am 
Railway, Unknown Road 

4,530 

Wright to Dracut 
Pipeline Segment Franklin Deerfield H 7.77 8.45 

Upper Road, Pan Am Railway, 
I-91, Lower Road, Unnamed 

Stream, Deerfield River, 
Pogues Hole Road 

3,600 

Wright to Dracut 
Pipeline Segment Franklin Deerfield/ Montague H 11.19 11.79 

E Deerfield Road - River 
Road, Pan Am Railway, 
McClelland Farm Road, 

Connecticut River, Unnamed 
Stream, Greenfield Road, 

Greenfield Cross Road 

3,170 

Wright to Dracut 
Pipeline Segment Franklin Montague H 14.36 14.72 

Green Pond Road, New 
England Central Railroad, Pan 

Am Railway, Federal Street 
(SR-63) 

1,900 

Wright to Dracut 
Pipeline Segment Franklin Montague / Erving H 15.66 16.36 

S Prospect Street, Pan Am 
Railway, Millers River, State 

Road - Mohawk Trail 
(SR-2-2A), Old State Road 

3,680 

Lynnfield Lateral Middlesex/ 
Essex Dracut/Andover N 1.08 1.71 Merrimack Avenue (SR-110), 

Merrimack River, River Road 3,310 

Lynnfield Lateral Middlesex/ 
Essex 

Tewksbury/ 
Andover N 6.52 6.87 Shawsheen River, Lowell 

Junction Road 1,850 
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Table 1.0-1 
Horizontal Directional Drilling Crossings for the Project in Massachusetts 

Facility Name County Municipality/Town Segment1 
Milepost2 

Comment 
Approx. 
Length 
(feet)3,4 Begin End 

Haverhill Lateral5 Essex Methuen P 6.89 7.25 Hampshire Rd, I-93, Spicket 
River 1,900 

Fitchburg Lateral 
Extension Worcester Lunenburg Q 13.61 13.76 Electric Avenue (SR-13), 

Electrical Infrastructure 770 

Massachusetts Subtotal 24,710 
1  Each segment is associated with its own set of MPs beginning at MP 0.00. 
2 Begin/End MPs are at the approximate locations of HDD entry/exit pits. 
3 Lengths represent horizontal distance and are approximate and subject to field verification. 
4 For exact lengths refer to the Site-Specific Horizontal Directional Drill Plans(Volume II, Appendix O). 
5 The HDD on the Haverhill Lateral crosses the New Hampshire state boundary, entering into the Town of Salem in Rockingham County. 
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2.0 FEASIBILITY ASSESSMENT 

2.1 TECHNICAL FEASIBILITY 

Tennessee has not yet completed geotechnical site investigations of all proposed HDD locations.  
However, when completed, this effort will include performing multiple boreholes at the HDD crossing 
along the proposed pipeline alignment, reviewing the boring logs from the subsurface investigation, and 
conducting soil and core sample laboratory testing.  Tennessee’s geotechnical investigations will 
determine if the proposed crossing is geotechnically feasible.   

2.2 CONTINGENCY PLANS FOR FLOODING 

Tennessee recognizes the potential for localized short-term flooding events and longer term flooding 
events during construction, including HDD activities.  Tennessee will be prepared for both types of events 
through diligent planning, attentive monitoring, and proper site preparation. 

If a short-term flooding event occurs before construction crews have mobilized to the site, the 
construction crews will wait until water levels subside before mobilizing and setting up.  If a short-term 
flooding event occurs after construction crews have mobilized and set up, construction crews will react 
appropriately depending on the water level.  If the water level is such that work can be performed safely 
and in accordance with Tennessee’s Upland Erosion Control, Revegetation and Maintenance Plan 
(Attachment L15) and Tennessee’s Wetland and Waterbody Construction and Mitigation Procedures 
(Attachment L16), construction will continue using site preparation techniques for saturated conditions 
and proper monitoring will continue to ensure any water does not reach a level that is unmanageable.  If 
there is a potential that water could reach a level that could jeopardize safety and/or compliance with 
Tennessee’s Plan and Procedures, Tennessee will demobilize crews and equipment until the water level 
subsides. 

In preparation for longer term/seasonal flooding events near major waterbodies, Tennessee will plan to 
schedule construction during the months when historical data indicates lower streamflow.  If flooding 
occurs during the historically lower streamflow months, Tennessee will wait until conditions improve so 
that work can be performed safely and in accordance with Tennessee’s Plan and Procedures.   

2.3 CONTINGENCY IF HDD IS UNSUCCESSFUL 

In the event that an HDD installation is unsuccessful, Tennessee will evaluate the failed installation to 
determine if the conditions that resulted in the failure can be effectively mitigated.  Tennessee will notify 
the appropriate regulatory agencies of the failed installations and provide information to determine 
whether a second HDD attempt has a reasonable chance to succeed.  If it is determined that a second 
HDD attempt has a reasonable chance of success, Tennessee will relocate the entry and/or exit point as 
necessary (subject to any necessary approvals to move the entry and/or exit point locations) and proceed 
with a second attempt to install the crossing by HDD.  If this second HDD attempt fails (or if Tennessee 
determines that a second HDD attempt does not have a reasonable chance to succeed), the crossing will 
be installed by open cut excavation or other alternative construction method along roughly the same 
alignment as the initial HDD attempt.  In the event that a drilled hole is abandoned, the hole will be filled 
with a mixture of bentonite and drilled spoil.   
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Tennessee will provide on-site inspection during the HDD process to maintain adequate daily progress 
reports, as-built information, and other applicable construction documentation that would describe the 
events leading up to an HDD failure.  Tennessee will submit this documentation to the appropriate 
agencies, notifying them of the HDD failure and the subsequent schedule for implementing the approved 
alternate crossing method.  The HDD Contractor will not demobilize until Tennessee has received 
approvals from the appropriate regulatory agencies for an alternate crossing method.  The alternate 
crossing method will not be implemented until Tennessee has received confirmation that appropriate 
agencies have received the documentation of HDD failure and approved an alternative crossing method. 

3.0 SITE PREPARATION 

3.1 RIGSITE AND PULL SECTION 

A typical large rig HDD spread can be moved onto a site in 7 to 10 tractor-trailer loads.  Workspace 
dimensions of 250 feet by 200 feet are typically required at entry and exit points to support the drilling 
operation.  Positioning of equipment within this work area will vary due to differing Contractor 
preferences and setup requirements; however; the entry point fixes the location of the rig, control cab, and 
drill pipe.  The rig must be aligned with the drilled segment and positioned no more than 25 feet back 
from the entry point.  The control cab and drill pipe must be positioned adjacent to the rig. 

The rig site must be cleared and graded as necessary to allow movement and erection of equipment.  
Equipment typically is supported on the ground surface, although timber mats may be used where soft 
ground is encountered.  In the event that water levels do not allow for use of timber mats, a working 
platform will be constructed with geotextile fabric underneath rock.  The perimeter of the workspace will 
be lined with sediment barriers to prevent sediment or drilling fluids from leaving the site.  As with any 
construction, Tennessee’s HDD Contractor will have adequate supplies of pumps, hay bales, silt fence, 
and sandbags on-site. 

Wheeled vehicle access to the rig site must be maintained throughout the course of construction for 
delivery of fuel and supplies.  If soft ground is encountered, access will be maintained with timber mats or 
geotextile fabric underneath rock.  Access to support HDD operations in the immediate vicinity of the exit 
point will require a dry work site and vehicle access.  These activities will be carried out in accordance 
with Tennessee’s Plan and Procedures. 

Pull section fabrication is accomplished using the same construction methods used to lay a pipeline; 
therefore, similar workspace is required.  It is preferable to have workspace in line with the drilled 
segment and extending back from the exit point the length of the pull section, plus 200 feet.  This length 
allows the pull section to be prefabricated in one continuous length prior to installation.  If space is not 
available, the pull section may be fabricated in two or more sections, which are welded together during 
installation.  Workspace for pull section fabrication must be cleared and may need to be graded level.  
Equipment typically is supported on the ground surface, although timber mats may be used where soft 
ground is encountered.  These activities will be carried out in accordance with Tennessee’s Plan and 
Procedures. 
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3.2 BORE PITS 

Drilling fluid collection pits will be excavated within roughly 20 feet of both the entry and exit points to 
contain drilling fluid returning from the hole until it can be pumped into aboveground tanks for 
processing.  The specific locations and dimensions of these collection pits will be determined by the 
selected HDD Contractor based on factors like positioning of equipment and anticipated drilling fluid 
pumping rates.  Typically, drilling fluid collection pit dimensions are 10 feet long by 10 feet wide by 
5 feet deep. 

3.3 ADDITIONAL TEMPORARY WORKSPACE 

Additional temporary workspace (“ATWS”) is typically required for the pull section fabrication portion 
of the HDD process.  The configuration and size of ATWS areas will be based on site-specific conditions 
and will vary in accordance with the construction methodology, crossing type, and other construction 
needs.  ATWS is shown on Project Aerial Alignment Sheets (Attachment L1) and the site-specific HDD 
plan and profile drawings, provided in the FERC Project Environmental Report (“ER”).   

3.4 SPOIL STORAGE AND DISPOSAL 

Spoil resulting from HDD operations will either be stored within the limits of the temporary workspace 
(“TWS”) or hauled to a remote disposal site in accordance with applicable environmental regulations, 
right-of-way (“ROW”) and workspace agreements, and permit requirements. 

3.5 DEPTH AND DIAMETER OF BORE HOLE 

The depths of the proposed HDD installations will be shown on the site-specific HDD plan and profile 
drawings, (Volume II, Appendix O).  The minimum diameter of the pre-reamed boreholes for pipeline 
installations is anticipated to be 12 inches greater than the diameter of the product pipe, in accordance 
with HDD industry standards. 

3.6 WATER SOURCE 

Preliminary sources of HDD pre-test segment water sources and volumes for the proposed Project are 
identified in Table 3.6-1.  Tennessee will create a water withdrawal plan to be provided with the 
Implementation Plan prior to construction, which will ensure that prescribed thresholds from the 
applicable state agencies are not surpassed during the water withdrawal process.  Tennessee will apply for 
the appropriate water withdrawal permits using a preliminary plan based on estimated water volume and 
withdrawal timing needs. 

Table 3.6-1 
Approximate Horizontal Directional Drilling Water Usage in Massachusetts 

HDD ID1 Potential Water Source Segment2 Approximate 
Milepost 

Water Quantity3 
(gallons) 

HDD-07 Deerfield River H 4.84 1,800,000 
HDD-08 Deerfield River H 8.37 1,450,000 
HDD-09 Connecticut River H 11.44 1,500,000 
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Table 3.6-1 
Approximate Horizontal Directional Drilling Water Usage in Massachusetts 

HDD ID1 Potential Water Source Segment2 Approximate 
Milepost 

Water Quantity3 
(gallons) 

HDD-21 Green Pond H 14.21 800,000 
HDD-22 Millers River H 16.10 1,500,000 
HDD-13 Merrimack River N 1.33 950,000 
HDD-30 Shawsheen River N 6.63 550,000 
HDD-234 Policy Brook P 7.04 400,000 

HDD-14 Municipal Water Source/  
Trucked Water N/A N/A 60,000 

Total 9,010,000 
1 HDD IDs are identified on the HDD site-specific drawings. 
2 Each segment is associated with its own set of MPs beginning at MP 0.00. 
3 Water Quantity is the approximate water required for executing the drill (pilot bore, reaming, swab, and pull back 

operations) and for buoyancy control during construction.  The water quantities are conservative estimates and may vary 
based on site-specific conditions. 

4 HDD-23 located on the Haverhill Lateral crosses the New Hampshire state boundary, entering into the Town of Salem in 
Rockingham County. 

 

4.0 DRILLING FLUID CONTINGENCY PLAN 

4.1 BACKGROUND 

All stages of HDD involve circulating drilling fluid from surface equipment, through the drill pipe to the 
down-hole assembly, and back to the surface through the annular space between the pipe and the wall of 
the hole.  Drilling fluid returns collected at the entry and exit points are processed through the cleaning 
system, which removes spoil from the drilling fluid and allows it to be reused.  The cleaning system uses 
mechanical separation by shakers, de-sanders, and de-silters.  Drilling fluid and cuttings will be 
transported to an approved disposal site. 

4.2 DRILLING FLUID FUNCTIONS 

The principal functions of drilling fluid in HDD pipeline installation are listed below. 

4.2.1 Jetting 

On crossings through soft soils, soil is excavated by jetting high velocity fluid streams through nozzles on 
drill bits or reaming tools. 
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4.2.2 Power Downhole Mud Motor 

On crossings through harder soils or rock, power required to turn the bit and mechanically drill a hole is 
transmitted to a downhole motor by the drilling fluid. 

4.2.3 Transportation of Spoil 

Drilled spoil, consisting of excavated soil or rock cuttings, is suspended in the fluid and carried to the 
surface by the fluid stream flowing in the annulus between the pipe and the wall of the hole. 

4.2.4 Hole Stabilization 

Stabilization of the drilled hole is accomplished by the drilling fluid building up a “wall cake”, which 
seals pores and holds soil particles in place.  This process is critical in HDD pipeline installation as holes 
are often in unconsolidated formations and are uncased. 

4.2.5 Cooling and Cleaning of Cutters 

The downhole assembly gets hot during drilling.  The drilling fluid cools the bits and cutters on the 
downhole assembly.  Drilled spoil build-up on the bit or reamer cutters is removed by high velocity fluid 
streams directed at the cutters.  Cutters are also cooled by the fluid. 

4.2.6 Reduction of Friction 

Friction between the pipe and the drilled hole is reduced by the lubricating properties of the drilling fluid. 

4.3 DRILLING FLUID COMPOSITION 

The major component of drilling fluid used in HDD pipeline installation is fresh water obtained at the 
crossing location.  In order for water to perform the required functions, it is generally necessary to modify 
its properties by adding a viscosifier.  The viscosifier used almost exclusively in HDD drilling fluids is 
naturally occurring bentonite clay typically mined by “open pit” methods from locations in Wyoming and 
South Dakota.  Bentonite is soft clay, formed by the weathering of volcanic ash, with the unique 
characteristic of swelling to several times its original volume when contacted by water.  It is not a 
hazardous material as defined by the U.S. Environmental Protection Agency's (“USEPAs”) characteristics 
of ignitability, corrosivity, reactivity, or commercial chemicals.  It is also used to seal earth structures 
(e.g., ponds or dams and as a suspending component in livestock feeds). 

The properties of bentonite used in drilling fluids are often enhanced by the addition of polymers.  This 
enhancement typically involves increasing the yield.  That is, reducing the amount of dry bentonite 
required to produce a given amount of drilling fluid.  Non-treated bentonite yields in excess of 85 barrels 
(3,570 gallons) of drilling fluid per ton of material.  Addition of non-toxic polymers to produce high yield 
bentonite can increase the yield to more than 200 barrels (8,400 gallons) per ton of material.  Typical 
HDD drilling fluids are made with high yield bentonite and are composed of less than 4 percent 
viscosifier by volume, with the remaining components being water and drilled spoil.  The drilling fluid is 
non-toxic and meets National Sanitation Foundation International/American National Standards Institute 
(“ANSI”) Standard 60 for safe drinking water requirements.  This is the same drilling fluid used for 
drilling drinking water wells, so there is no risk to drinking water from its use. 
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4.4 DISPOSAL OF EXCESS DRILLING FLUID 

Disposal of excess drilling fluid will be the responsibility of the selected HDD Contractor.  Prior to 
beginning HDD operations, the Contractor will be required to submit its proposed drilling fluid disposal 
procedures to Tennessee for approval.  Tennessee will review these procedures and verify that they 
comply with all environmental regulations, ROW and workspace agreements, and permit requirements. 

The method of disposal applied to each crossing will be dependent upon the size and location of the 
crossing, as well as any applicable regulations.  Potential disposal methods include transportation to a 
remote disposal site or land farming on the construction workspace with the approval of the landowner.  
Land farming involves distributing the excess drilling fluid evenly over an open area and mechanically 
incorporating it into the soil.  Where land farming is employed, the condition of the land farming site will 
be governed by Tennessee’s standard cleanup and site restoration specifications.  Land farming will not 
be employed where prohibited by state and local regulations.  

4.5 MINIMIZATION OF ENVIRONMENTAL IMPACT 

The most effective way to minimize environmental impacts associated with HDD drilling fluids is to 
maintain drilling fluid circulation to the extent practicable.  However, resources spent in an effort to 
maintain circulation should be weighed against the potential benefits achieved through full circulation.  It 
should be recognized that in subsurface conditions that are not conducive to annular flow, restoration of 
circulation may not be practicable or possible.  In such cases, environmental impacts can often be 
minimized most effectively by completing HDD operations in the shortest possible amount of time. 

Steps that may be taken by the Contractor to either prevent lost circulation or regain circulation include, 
but are not limited to, the following: 

• Size the hole frequently by advancing and retracting the drill string in order to keep the annulus 
clean and unobstructed; 

• When drilling fluid flow has been suspended, establish circulation slowly before advancing; 
• Minimize annular pressures by minimizing density and flow losses.  Viscosity should minimally 

meet hole cleaning and stabilization requirements; 
• Minimize gel strength; 
• Control balling of material on bits, reaming tools, and pipe in order to prevent a plunger effect 

from occurring; 
• Control penetration rates and travel speeds in order to prevent a plunger effect from occurring; 
• Seal a zone of lost circulation using a high viscosity bentonite plug; 
• Employ the use of lost circulation materials.  Note that any lost circulation materials proposed for 

use must be approved by Tennessee prior to utilization; and 
• Suspend drilling activities for a period of 6 to 8 hours. 

Inadvertent returns are the unplanned and uncontrolled release of drilling mud to the surrounding rock 
and sand, which travels towards the ground surface.  Inadvertent returns typically occur through rock 
fractures, low density soils or unconsolidated geology.  If inadvertent surface returns occur on dry land, it 
will be the responsibility of the HDD Contractor to contain, collect, and restore the disturbed area in 
accordance with the requirements of Tennessee’s construction specifications.  If inadvertent returns occur 
within a wetland, waterway or other sensitive areas, Tennessee will notify appropriate parties and 
evaluate the potential impact of the release on a site-specific basis in order to determine an appropriate 
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course of action.  In general, Tennessee does not believe that it is environmentally beneficial to try to 
contain and collect drilling fluid returns in a waterway.  HDD drilling fluids are nontoxic and discharge of 
the amounts normally associated with inadvertent returns does not pose a threat to the environment and 
public health and safety (Section 4.3).  Placement of containment structures and attempts to collect 
drilling fluid within a waterway often results in greater environmental impact than simply allowing the 
drilling fluid returns to dissipate naturally. 

4.6 MONITORING 

To ensure that HDD operations are conducted in accordance with established requirements and standard 
HDD Industry practice, Tennessee will provide an engineer experienced in HDD construction to monitor 
the HDD Contractor's performance at the jobsite.  The primary functions of Tennessee’s Field Engineer 
will be to document construction activities, report on the HDD Contractor’s performance, and notify 
Tennessee if the HDD Contractor fails to conform to established requirements.  Established requirements 
to which the HDD Contractor must conform to include, but are not limited to, the construction drawings, 
technical specifications, permits, easement agreements, and Contractor submittals. 

The monitoring protocol that will be applied by Tennessee’s Field Engineer relative to drilling fluid 
related issues is described in detail below. 

Drilling Fluid Monitoring Protocol 

The drilling fluid monitoring protocol to be applied will vary depending upon the following operational 
conditions: 

• Condition 1:  Full Circulation;  
• Condition 2: Loss of Circulation; and  
• Condition 3: Inadvertent Returns. 

Monitoring Protocol for Condition 1 – Full Circulation 

When HDD operations are in progress and full drilling fluid circulation is being maintained at one or both 
of the HDD endpoints, the following monitoring protocol will be implemented: 

• The presence of drilling fluid returns at one or both of the HDD endpoints will be periodically 
documented; 

• Land-based portions of the drilled alignment will be periodically walked and visually inspected 
for signs of inadvertent drilling fluid returns as well as surface heaving and settlement.  
Waterways will be visually inspected from the banks for a visible drilling fluid plume; and 

• Drilling fluid products present at the jobsite will be documented. 

If an inadvertent drilling fluid return is detected during routine monitoring, the monitoring protocol 
associated with Condition 3 will be implemented immediately. 

Monitoring Protocol for Condition 2 – Loss of Circulation 

When HDD operations are in progress and drilling fluid circulation to the HDD endpoints is lost or 
severely diminished, the following monitoring protocol will be implemented.  It should be noted that lost 
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circulation is common and anticipated during HDD installation and does not necessarily indicate that 
drilling fluid is inadvertently returning to a point on the surface. 

• Tennessee’s Field Engineer will notify Tennessee that drilling fluid circulation to the HDD 
endpoints has been lost or severely diminished. 

• Tennessee’s Field Engineer will document steps taken by the HDD Contractor to restore 
circulation.  If the Contractor fails to comply with the requirements of the HDD Specification, 
Tennessee’s Field Engineer will notify Tennessee so that appropriate actions can be taken. 

• If circulation is regained, Tennessee’s Field Engineer will inform Tennessee and resume the 
monitoring protocol associated with Condition 1. 

• If circulation is not re-established, Tennessee’s Field Engineer will increase the frequency of 
visual inspection along the drilled path alignment as appropriate.  Additionally, Tennessee’s Field 
Engineer will document periods of Contractor downtime (during which no drilling fluid is 
pumped) and the Contractor’s drilling fluid pumping rate should it become necessary to estimate 
lost circulation volumes. 

Monitoring Protocol for Condition 3 – Inadvertent Returns 

If an inadvertent return of drilling fluids is detected, the following monitoring protocol will be 
implemented: 

• The HDD Contractor will first reduce the pressure, if possible and commence containment of 
drilling mud. 

• Tennessee’s Field Engineer will then notify construction management that an inadvertent drilling 
fluid return has occurred and provide documentation with respect to the location, magnitude, and 
potential impact of the return. 

• If the inadvertent return occurs on land, Tennessee’s Field Engineer will document steps taken by 
the HDD Contractor to contain and collect the return.  Inadvertent surface returns of drilling 
fluids will be contained immediately with hand placed barriers (i.e., hay bales, sand bags, silt 
fences, etc.) and collected using pumps, as practicable.  If the amount of the surface return is not 
enough to allow practical collection, the affected area will be diluted with fresh water and the 
fluid allowed to dry and dissipate naturally.  If the amount of the surface return exceeds that 
which can be contained with hand placed barriers, small collection sumps (less than 5 cubic 
yards) may be used.  If the amount of the surface return exceeds that which can be contained and 
collected using small sumps, drilling operations will be suspended until surface return volumes 
can be brought under control.  If the Contractor fails to comply with the requirements of the HDD 
specification, Tennessee’s Field Engineer will notify Tennessee so that appropriate actions can be 
taken. 

• If the inadvertent return occurs in a waterway, Tennessee, after notifying appropriate regulatory 
agencies, will determine if the return poses a threat to the environment. 

• If it is determined by the EI that the return does not pose a threat to the environment, such as 
sensitive environmental areas, protected species or their habitat, and/or cultural or archaeological 
sites, HDD operations will continue.  Tennessee’s Field Engineer will monitor and document the 
inadvertent return as well as periods of Contractor downtime and the Contractor’s drilling fluid 
pumping rate in case it becomes necessary to estimate inadvertent return volumes. 

• If it is determined by the EI that the return does pose a threat to the environment, such as sensitive 
environmental areas, protected species or their habitat, and/or cultural or archaeological sites, 
drilling operations will be suspended until containment measures are implemented by the 
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Contractor.  Documentation of any containment measures employed will be provided by 
Tennessee’s Field Engineer.  Once adequate containment measures are in place, the Contractor 
will be permitted to resume drilling operations, subject to the condition that drilling operations 
will again be suspended immediately should the containment measures fail.  Tennessee’s Field 
Engineer will periodically monitor and document both the inadvertent return and the effectiveness 
of the containment measures.  Periods of Contractor downtime and the Contractor’s drilling fluid 
pumping rate also will be documented in case it becomes necessary to estimate inadvertent return 
volumes.  Upon completion of the HDD installation, Tennessee will clean up the drilling fluid 
returns to the satisfaction of appropriate regulatory agencies and any affected parties. 

4.7 NOTIFICATION 

In the event of an inadvertent drilling fluid return within a waterway, Tennessee will contact the 
following agencies as appropriate no later than 24 hours after detection:  

• Massachusetts Department of Environmental Protection (“MADEP”); 
o Western Region, Springfield, (413) 784-1100; 
o Central Region, Worcester, (508) 792-7650; 
o Northeast Region, Wilmington, (978) 694-3200; 

• U.S. Fish and Wildlife Service (“USFWS”);  
o Conservation Department, Boston, (617) 889-6616; and  

• Massachusetts Natural Heritage and Endangered Species Program (“NHESP”) will also be 
contacted in the event of potential impacts to federal-listed or state-listed species; 

o Main Office, Westborough, (508) 389-6360.   

Details of the inadvertent return within a waterway will contain, at a minimum: 

• The location and nature of the release; and 
• Corrective actions being taken. 
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ATTACHMENT 4a 
Plans for Unanticipated Discoveries of Cultural and Paleontological Resources 

and Human Remains 
 

ATTACHMENT 4a-1: Plan for Unanticipated Discoveries of Cultural and Paleontological 
Resources and Human Remains – Pennsylvania  

As part of the Section 106 process, a protocol must be developed and put in place for the handling of any 
unanticipated paleontological and/or archaeological resources that might be exposed during the 
implementation and construction of the proposed Northeast Energy Direct Project (“NED Project” or 
“Project”).  For this purpose, Tennessee Gas Pipeline Company, L.L.C (“Tennessee”) and its cultural 
resource consultant have developed the following Unanticipated Discovery Plan (“UDP”).  This plan also 
covers unanticipated discoveries of paleontological resources.  

Historic Properties 

In the event that a previously unidentified archaeological resource or item of possible historical or cultural 
importance is discovered during ground-disturbing activities, Tennessee will immediately notify the 
Federal Energy Regulatory Commission (“FERC”), the appropriate State Historic Preservation Office 
(“SHPO”), Tribal Historic Preservation Office (“THPO”) or appropriate tribal representative, and their 
cultural resource consultant.  Appropriate contacts organized by state and federal agency are listed in 
Table 4a-1.  

Table 4a-1 
Pennsylvania Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

FERC Eric Tomasi 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8097 

eric.tomasi@ferc.gov  

FERC Paul Friedman 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8059 

Paul.Friedman@ferc.gov  

PA SHPO Steve McDougal 

Pennsylvania Historical and 
Museum Commission 
Bureau for Historic Preservation 
400 North Street, 2nd Floor  
 Harrisburg, PA 17120 
(717) 772-0923   

smcdougal@pa.gov  

mailto:eric.tomasi@ferc.gov
mailto:Paul.Friedman@ferc.gov
mailto:smcdougal@pa.gov
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Table 4a-1 
Pennsylvania Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

PA GS Gale Blackmer 

DCNR – Bureau of 
Topographic and Geologic 
Survey 
3240 Schoolhouse Road 
Middletown, PA 17057-3534 
(717) 702-2032 

gblackmer@pa.gov 
 

Tribal Contacts 
Stockbridge-
Munsee Band 
of Mohican 

Indians 

Bonney Hartley 
THPO 

400 Broadway #718  
Troy, NY, 12181 
(518) 326-8870 

Bonney.Hartley@mohican-
nsn.gov  

Oneida 
Nation of 
Wisconsin 

Corina Williams 
THPO 

P.O. Box 365  
Oneida, WI 54155-0365  
(920) 496-5386 

cwilliam@oneidanation.org  

Saint Regis 
Mohawk 

Tribe 

Arnold Printup 
THPO 

412 State Route 37  
Akwesasne, NY 13655  
(518) 358-2272 x163 

arnold.printup@srmt-nsn.gov  

Seneca 
Nation of 
Indians 

Scott Abrams 
THPO  90 Ohio Way 

Salamanca, NY 14779  
(716) 945-1790 x 3580 

Scott.Abrams@sni.org  

Jay Toth Tribal 
Archaeologist jay.toth@sni.org  

Oneida 
Indian Nation 

Jesse Bergevin 
Historic Resources 

Specialist 

2037 Dream Catcher Plaza  
Oneida, NY13421  
(315) 829-8463 

jbergevin@oneida-nation.org  

Ray Halbritter 
Nation 

Representative 

5218 Patrick Road 
Verona, NY 13478 N/A 

Onondaga 
Nation 

Tony Gonyea 
Faithkeeper 

RR#1 Box 245 
Onondaga Nation,  
via Nedrow, NY 13120  
(315) 952-3109 

ononationhispres@aol.com  

Cayuga 
Nation 

Clint Halfton, 
THPO 

P.O. Box 803 
Seneca Falls, NY 13148 
(315) 568-0750 

Tina Orbaker (reception) 
tina.orbaker@gmail.com  

Eastern 
Shawnee 
Tribe of 

Oklahoma 

Robin Dushane 
THPO 70500 E 128 Rd.  

Wyandotte, OK 74370 
(918) 553-4104 

rdushane@estoo.net  

Dee Gardner dgardner@estoo.net  

Delaware 
Nation 

Nekole Alligood 
Director 31064 State Highway 281 

Anadarko, OK 73005  
(405) 247-8903 

NAlligood@delawarenation.com  

Jason Ross Section 
106 Program 

Manager 
jross@delawarenation.com  

mailto:gblackmer@pa.gov
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:cwilliam@oneidanation.org
mailto:arnold.printup@srmt-nsn.gov
mailto:Scott.Abrams@sni.org
mailto:jay.toth@sni.org
mailto:jbergevin@oneida-nation.org
mailto:ononationhispres@aol.com
mailto:tina.orbaker@gmail.com
mailto:rdushane@estoo.net
mailto:dgardner@estoo.net
mailto:NAlligood@delawarenation.com
mailto:jross@delawarenation.com
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Table 4a-1 
Pennsylvania Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Delaware 
Tribe 

Brice Obermeyer 
THPO 

Delaware Tribe Historic 
Preservation Office 
Roosevelt Hall, Rm 212 
1200 Commercial St.  
Emporia, KS 66801 

bobermeyer@delawaretribe.org  

Susan Bachor 
(Eastern Projects 

Review) 

Department of Anthropology 
Gladfelter Hall, Rm. 207  
Temple University 
1115 W. Polett Walk 
Philadelphia, PA 19122 
(610) 761-7452 

temple@delawaretribe.org 

Seneca-
Cayuga Tribe 
of Oklahoma 

Paul Barton Historic 
Preservation Officer 

23701 S. 655 Road  
Grove, OK 74344  
(918) 787-7979 

pbarton@sctribe.com  

Shawnee 
Tribe Kim Jumper THPO 

29 South 69a Highway 
Miami, OK 74354  
(918) 542-2441 

Kim.jumper@shawnee-tribe.com  

Tuscarora 
Nation 

Leo Henry 

Hope Road 
Tuscarora Nation  
Via Lewiston, NY 14092 
(716) 601-4737 

N/A 

Bryan Printup 
5226 Walmore Road 
Lewiston, NY 14092 
(716) 264-6011 

bprintup@hetf.org  

Tonawanda 
Seneca 
Nation 

Christine Abrams 7027 Meadville Road 
Basom, NY 14013 tonseneca@aol.com  Darwin Hill, 

Chief 

Absentee-
Shawnee 
Tribe of 

Oklahoma 

Joseph Blanchard, 
Director of Cultural 

Preservation 
2025 S. Gordon Cooper Drive  
Shawnee, OK 74801 
(405) 275-4030 x 302 

joseph.blanchard@astribe.com  

Carol Butler 
THPO Specialist 

carol.butler@astribe.com 

Law Enforcement and Coroner/Medical Examiner  
(for anticipated discoveries of human remains only) 

Bradford 
County 
Sherriff 

Clinton J. Walters 

Bradford County Courthouse 
301 Main Street 
Towanda, PA 18848 
(570) 265-1701 

bcsheriff@bradfordco.org 

Bradford 
County 
Coroner 

Thomas M. Carman 
129 Canton Street 
Troy, Pa 16947 
(570) 297-0720 

bccoroner@westernems.com 

mailto:bobermeyer@delawaretribe.org
mailto:temple@delawaretribe.org
mailto:pbarton@sctribe.com
mailto:Kim.jumper@shawnee-tribe.com
mailto:bprintup@hetf.org
mailto:tonseneca@aol.com
mailto:joseph.blanchard@astribe.com
mailto:carol.butler@astribe.com
mailto:bcsheriff%40bradfordco.org
mailto:bccoroner%40westernems.com
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Table 4a-1 
Pennsylvania Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Susquehanna 
County 
Sherriff 

Lance M. Benedict 

Susquehanna Courthouse 
PO Box 218 
Montrose, PA 18801 
(570) 278-4600 

- 

Susquehanna 
County 
Coroner 

Anthony J. 
Conarton 

PO Box 218 
Montrose, PA 18801 
(570) 278-6630 

coroner58@susqco.com  

 

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
archaeological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed. 

The cultural resource consultant will conduct an on-site inspection of the identified archaeological 
discovery by the next business day.  The THPO (or a designated tribal representative if a THPO has not 
been appointed) will be notified of the on-site inspection and provided the opportunity to send a tribal 
monitor to participate in the site visit.  This on-site inspection will assess the nature of the archaeological 
discovery to determine if it represents an archaeological site and if the site is eligible for inclusion in the 
National Register of Historic Places (“NRHP”).  The cultural resource consultant will contact Tennessee 
upon returning from the initial inspection with further description of the discovery and a recommendation 
regarding the need for future treatment.  Tennessee will then consult with the FERC, the SHPO, and the 
THPO to determine the NRHP eligibility of the archaeological discovery.  The SHPO and THPO will 
respond following contacts to all appropriate consulting parties. 

If the cultural resource consultant determines that the archaeological discovery is not potentially 
significant, is an isolated find, or is completely disturbed by prior construction activities, and if the SHPO 
and THPO concur with this finding, the cultural resource consultant will inform Tennessee that 
construction may resume.  The decision will be documented by the cultural resource consultant.  The 
method of documentation will be determined at the time and, depending on the circumstances, may range 
from a letter report to an email. 

If the cultural resource consultant determines that the archaeological discovery represents a significant 
archaeological site and the SHPO and THPO concur with this determination, then the cultural resource 
consultant will develop a plan for additional archaeological investigations and/or mitigation of the 
identified archaeological site.  This plan may include further archaeological study or coordination with 
Native American groups or other interested parties.  The plan will be submitted to Tennessee for their 
review.  Tennessee will then submit this plan to the SHPO and THPO for review and concurrence.  If the 
SHPO and/or THPO fail to comment within two business days of receiving the proposed treatment plan, 
Tennessee may assume concurrence and implement the plan.  All proposed archaeological investigations 
will conform to the Secretary of Interior’s (SOI’s) Standards for Archeological Documentation and will 
be conducted by an archaeologist who meets or exceeds the SOIs Professional Qualification Standards for 
Archeology as published in the Federal Register (“FR”) on September 29, 1983. 

mailto:coroner58@susqco.com
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Construction in the area of the archaeological site will not resume until all required fieldwork and 
consultation/coordination tasks are completed.  Upon receipt of FERC, SHPO and THPO concurrence 
that all required fieldwork has been completed, the cultural resource consultant will notify Tennessee that 
work at the location of the archaeological discovery may resume.  The decision will be documented 
appropriately by the cultural resource consultant.  The method of documentation may range from a letter 
report to an e-mail, depending on the circumstances.  A technical report describing the work at all 
locations where unanticipated discoveries resulted in additional survey and/or data recovery will be 
prepared and submitted to Tennessee for review within one year of the completion of fieldwork.  
Tennessee, or an approved agent of Tennessee, will submit the reviewed technical report to the SHPO, the 
THPO, and the FERC.  

Paleontological Resources 

In the event that a previously unidentified paleontological resource of possible importance is discovered 
during ground-disturbing activities, Tennessee will immediately notify the FERC, the applicable state 
agency, and Tennessee’s cultural resources consultant.  Contact information for the agencies is listed in 
Table 4a-1.  Generally, within the Project, important paleontological resources that may be found include 
vertebrate fossils in unconsolidated deposits, such as wetlands, bogs, alluvial deposits, or lake clays.  
Fossil finds are not regulated in Pennsylvania, except on state or federally owned land, but the presence of 
Pleistocene vertebrate fossils may signal the associated presence of archaeological materials.  

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
paleontological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed by the FERC and the applicable state agency. 

Tennessee’s cultural resources consultant will conduct an on-site inspection of the identified discovery by 
the next business day.  The consultant will contact Tennessee upon returning from the initial inspection 
with further description of the discovery and a recommendation regarding the need for future treatment.  
If archaeological materials are found in association with the paleontological discovery, then investigation 
and reporting protocols will follow the procedures outlined for historic properties. 

Human Remains 

Unanticipated discovery of human remains and/or funerary objects found anywhere in the Project area are 
of concern and must be reported.  Human remains may be full burials, may be represented only by 
decomposing bones found in the ground in an area of darker soil, may be more recent burials with 
identifiable caskets or their remains, or they may be represented only by an individual bone or tooth.  All 
discoveries must be reported and appropriately addressed.  The treatment of any human remains 
encountered during construction of the Project will be guided by the policy statement adopted by the 
Advisory Council on Historic Preservation (“ACHP”) (“Advisory Council on Historic Preservation, 
Policy Statement Regarding Treatment of Burial Sites, Human Remains, and Funerary Objects” [ACHP 
2007]), by the relevant state laws and guidelines (“Pennsylvania Historical and Museum Commission, 
Policy on the Treatment of Human Remains”), and Tribal policies, including the Haudenosaunee 
Tuscarora Nation’s “Protocol for Handling Discovery of Human Remains” and “Policy on Human 
Remains” as well as the Stockbridge-Munsee Band of Mohican Indians’ “Policy for Treatment and 
Disposition of Human Remains and Cultural Items That May be Discovered Inadvertently During 
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Planned Activities” and “Buffer Zone Policy” (Haudenosaunee Tuscarora Nation, No Date; Stockbridge 
Munsee Mohican 2002; Appendix 4a-A).  It is imperative that all burial sites, human remains, and 
funerary objects be treated with dignity and respect, and that all measures are taken to protect such 
remains from undue harm until the area is cleared and reopened to Tennessee for the resumption of 
Tennessee’s activities and operations.  Remains should be covered and not moved or disturbed. 
Whenever possible, Tennessee will preserve human remains in place. 

If any personnel on the construction site identifies potential human remains (including teeth, single bones, 
bone fragments, etc.) or indicators of potential human remains, such as gravestones or other means of 
marking potential grave sites, all construction work that will affect the remains’ integrity or harm them 
will immediately stop.  The remains will be left in place and will not be touched, moved, or further 
disturbed until assessed by all designated parties (Table 4a-1).  Again, the remains will be carefully 
covered, and access to the area of the remains will be precluded.  Per the Stockbridge-Munsee Band of 
Mohican Indians “Policy for Treatment and Disposition of Human Remains and Cultural Items That May 
be Discovered Inadvertently During Planned Activities”, tobacco will be placed with the remains by a 
representative of the tribe (Stockbridge Munsee Mohican Tribe 2002). 

Immediately upon discovery of possible human remains, Tennessee will contact the FERC, the county 
coroner and coroner/medical examiner, the SHPO, tribes, and Tennessee’s cultural resource consultant 
(Table 4a-1).  The coroner and law enforcement will assess the remains and make the determination of 
whether or not they are forensic or historical in nature.  The medical examiner may also determine if the 
remains are Native American.  A request to hold on photography, pending a determination of ethnicity, 
will made to the county coroner for consideration. 

If the remains are determined to be non-human and no other archaeological features that require 
evaluation are present, then this will be conveyed to Tennessee.  Tennessee will convey these findings to 
the FERC, the SHPO, and tribes.  Upon concurrence with these findings, construction work will resume 
in the area of the remains.   

If the remains are determined to be human and forensic in nature, the remains will come under the 
jurisdiction of law enforcement.  The SHPO and tribes will be notified that the human remains are not 
historical in nature.  

If the remains are determined to be human and historical in nature, the cultural resource consultant and 
THPO/tribal representatives will conduct a site visit to examine the human remains within 24 hours of 
discovery.  Documentation of non-Native American remains should include photographs, a map 
indicating the location of the remains, and a brief written description.  Upon a determination of Native 
American ethnicity, however, no photographs or remains or associated funerary objects will be taken. 
Drawings of remains determined to be of Native American ethnicity will be allowed.  This information 
will be provided to the SHPO and the tribes within 24 hours of the site visit.   

If the human remains are determined to be historical in nature but ethnicity cannot be clearly identified, 
an expert may be brought in to review the remains and determine affiliation.  The remains will be left in 
situ for examination.  No additional study of the remains will be authorized without first consulting with 
the SHPO and tribes.  

In consultation with the FERC, SHPO, and coordination with the tribes and other interested parties, 
Tennessee and the cultural resource consultant will develop a plan for the treatment of the human remains 
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that are historical in nature.  If the remains are determined to be Native American, the plan will be similar 
to the guidance provided in the Native American Graves Protection and Repatriation Act (“NAGPRA”; 
43 CFR 10.5(e)) in keeping with the Unanticipated Historic Properties and Human Remains policy as 
presented in the FERC’s “Guidelines for Reporting on Cultural Resources Investigations for Pipeline 
Projects” (FERC 2002).  If the remains are determined to be non-Native American, the FERC and the 
cultural resource consultant will coordinate with the SHPO and other appropriate parties to develop a 
plan.  The plan may include preservation in place, exhumation and reburial, scientific study, and/or 
cultural rituals.  The plan will be completed within 15 days of the discovery.  Any deviations from the 
plan during implementation must be approved by the consulting parties.  Final decisions regarding the 
disposition of any human remains and any associated funerary objects, including repatriation, will be 
made by the FERC.   

ATTACHMENT 4a-2: Plan for Unanticipated Discoveries of Cultural and Paleontological 
Resources and Human Remains – New York  

As part of the Section 106 process, a protocol must be developed and put in place for the handling of any 
unanticipated archaeological resources that might be exposed during the implementation and construction 
of the proposed Northeast Energy Direct Project (NED Project” or “Project”).  For this purpose Tennessee 
Gas Pipeline Company, L.L.C (“Tennessee”), and its cultural resource consultant have developed the 
following Unanticipated Discovery Plan (“UDP”).  This plan also covers unanticipated discoveries of 
paleontological resources.  

Historic Properties 

In the event that a previously unidentified archaeological resource or item of possible historical or cultural 
importance is discovered during ground-disturbing activities, Tennessee will immediately notify the 
Federal Energy Regulatory Commission (“FERC”), the appropriate State Historic Preservation Office 
(“SHPO”), Tribal Historic Preservation Office (“THPO”), or appropriate tribal representative, and their 
cultural resource consultant.  Appropriate contacts organized by state and federal agency are listed in 
Table 4a-2.  

Table 4a-2 
New York Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

FERC Eric Tomasi 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8097 

eric.tomasi@ferc.gov 

FERC Paul Friedman 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8059 

Paul.Friedman@ferc.gov 

mailto:eric.tomasi@ferc.gov
mailto:Paul.Friedman@ferc.gov
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Table 4a-2 
New York Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

NY SHPO Philip Perazio 

Division for Historic Preservation 
New York State Office of Parks, 
Recreation and Historic 
Preservation  
Peebles Island, PO Box 189, 
Waterford, NY 12188 
(518) 237-8643 x 3276 

Philip.Perazio@parks.ny.gov 

NYSM 
Office of 

State 
Geologist 

Lisa Amati 

State Paleontologist, Curator of 
Invertebrate Paleontology and 
Paleobotany 
New York State Museum 
222 Madison Ave,  
Albany, NY 12230 
518-474-8949 

lisa.amati@nysed.gov 

Tribal Contacts 
Stockbridge-
Munsee Band 
of Mohican 

Indians 

Bonney Hartley 
THPO 

400 Broadway #718 
Troy, NY 12181 
(518) 326-8870 

Bonney.Hartley@mohican-
nsn.gov  

Saint Regis 
Mohawk 

Tribe 

Arnold Printup 
THPO 

412 State Route 37  
Akwesasne, NY 13655 
(518) 358-2272 x163 

arnold.printup@srmt-nsn.gov 

Seneca 
Nation of 
Indians 

Scott Abrams 
THPO 90 Ohi:yo' Way 

Salamanca, NY 14779  
(716) 945-1790 x 3580 

Scott.Abrams@sni.org 

Jay Thoth Tribal 
Archaeologist jay.toth@sni.org 

Oneida 
Indian Nation 

Jesse Bergevin 
Historic 

Resources 
Specialist 

2037 Dream Catcher Plaza 
Oneida, NY 13421  
(315) 829-8463 

jbergevin@oneida-nation.org 

Ray Halbritter 
Nation 

Representative 

5218 Patrick Road 
Verona, NY 13478 N/A 

Oneida 
Nation of 
Wisconsin 

Corina Williams 
THPO 

P.O. Box 365,  
Oneida, WI 54155-0365 
(920) 496-5386 

cwilliam@oneidanation.org 

Delaware 
Tribe of 
Indians 

Brice Obermeyer 
THPO 

Delaware Tribe Historic 
Preservation Office, Roosevelt Hall, 
Rm 212 
1200 Commercial St. 
Emporia, KS 66801 

bobermeyer@delawaretribe.org 

mailto:Philip.Perazio@parks.ny.gov
mailto:lisa.amati@nysed.gov
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:arnold.printup@srmt-nsn.gov
mailto:Scott.Abrams@sni.org
mailto:jay.toth@sni.org
mailto:jbergevin@oneida-nation.org
mailto:cwilliam@oneidanation.org
mailto:bobermeyer@delawaretribe.org
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Table 4a-2 
New York Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Susan Bachor 
(Eastern Projects 

Review) 

Department of Anthropology 
Gladfelter Hall, Rm. 207  
Temple University 
1115 W. Polett Walk 
Philadelphia, PA 19122 
(610) 761-7452 

temple@delawaretribe.org 

Delaware 
Nation 

Nekole Alligood 
Director 31064 State Highway 281 

Anadarko, OK 73005 
(405) 247-8903 

NAlligood@delawarenation.com  

Jason Ross 
Section 106 

Program 
Manager 

jross@delawarenation.com 

Onondaga 
Nation 

Tony Gonyea 
Faithkeeper 

RR#1 Box 245, Onondaga Nation, 
via Nedrow, NY 13120  
(315) 952-3109 

e-mail via Steven Thomas 
(stevethomas808@yahoo.com) 

Shawnee 
Tribe 

Kim Jumper 
THPO 

29 South 69a Highway 
Miami, OK 74354 
(918) 542-2441 

kim.jumper@shawnee-tribe.com  

Eastern 
Shawnee 
Tribe of 

Oklahoma 

Robin Dushane 
THPO 12705 E. 705 Road 

Wyandotte, OK 73502 
(918) 666-2435 x247 

rdushane@estoo.net 

Dee Gardner 
Historic 

Preservation 
Representative 

dgardner@estoo.net 

Cayuga 
Nation 

Clint Halfton 
THPO 

PO Box 803 
Seneca Falls, NY 13148 
(315) 568-0750 

e-mail via Tina Orbaker  
tina.orbaker@gmail.com 

Seneca-
Cayuga Tribe 
of Oklahoma 

Paul Barton 
Historic 

Preservation 
Officer 

23701 S. 655 Road 
Grove, OK 74344 pbarton@sctribe.com 

Tonawanda 
Seneca 

Nation of 
New York 

Christine Abrams 7027 Meadville Road 
Basom, NY 14013 
(716) 542-4244 or  
(716) 542-234 

tonseneca@aol.com 
Darwin Hill 

Tuscarora 
Nation 

Leo Henry 
Chief 

Hope Road, Tuscarora Nation Via 
Lewiston, NY 14092 
(716) 601-4737 

N/A 

Bryan Printup 
Section 106 
Specialist 

5226 Walmore Road 
Lewiston, NY 14092 
(716) 264-6011 

bprintup@hetf.org 

mailto:temple@delawaretribe.org
mailto:NAlligood@delawarenation.com
mailto:jross@delawarenation.com
mailto:stevethomas808@yahoo.com
mailto:kim.jumper@shawnee-tribe.com
mailto:rdushane@estoo.net
mailto:dgardner@estoo.net
mailto:tina.orbaker@gmail.com
mailto:pbarton@sctribe.com
mailto:tonseneca@aol.com
mailto:bprintup@hetf.org
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Table 4a-2 
New York Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Law Enforcement and Coroner/Medical Examiner Contacts  
(for unanticipated discoveries of human remains only) 

Broome 
County 
Sheriff 

David E. Harder 

Public Safety Facility  
155 Lt. Van Winkle Drive 
Binghamton, NY 13905 
(607) 778-1911 

bcsheriff@co.broome.ny.us  

Broome 
County 
Coroner 

- Broome County Dispatch  
(607) 788-1911 - 

Chenango 
County 
Sheriff 

Ernest R. Cutting 

Chenango County Sheriff's Office 
279 County Route 46 
Norwich , NY 13815 
(607) 334-2000 

- 

Chenango 
County 
Medical 

Examiner 

- 
24 Conkey Ave 
Norwich, NY 13815 
(607) 336-8965 

- 

Delaware 
County 
Sheriff 

Thomas E. Mills 
280 Phoebe Ln, Suite One 
Delhi, NY 13753 
(607) 746-2336 

- 

Delaware 
County 
Medical 

Examiner 

Dr. Richard J. 
Ucci 

13 Railroad Ave, PO Box 67 
Stamford, NY 12167 
(607) 432-8752 

- 

Schoharie 
County 
Sheriff 

Anthony F. 
Desmond 

PO Box 689, 157 Depot Ln 
Schoharie, NY 12157 
(518) 295-8114 

- 

Schoharie 
County 
Coroner 

- 
276 Main St., PO Box 667 
Schoharie, NY 12157 
(518) 295-8365 

- 

Albany 
County 
Sheriff 

Craig D. Apple 
Sr. 

16 Eagle St. 
Albany, NY 12207 
(518) 487-5400 

- 

Albany 
County 
Coroner 

Harold L. Joyce 

Albany County Office Building 
112 State St, 7Th Floor 
Albany, NY 12207 
(518) 445-7604 

- 

Rensselaer 
County 
Sheriff 

Jack Mahar 
4000 Main St.  
Troy, NY 12180 
(518) 266-1900 

- 

mailto:bcsheriff@co.broome.ny.us
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Table 4a-2 
New York Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Rensselaer 
County 
Medical 

Examiner 

- 

Rensselaer Medical Examiner 
Office 
County Office Building 
Troy, NY 12182 
(518) 270-2626 

- 

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
archaeological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed. 

The cultural resource consultant will conduct an on-site inspection of the identified archaeological 
discovery by the next business day.  The THPO (or a designated tribal representative if a THPO has not 
been appointed) will be notified of the on-site inspection and provided the opportunity to send a tribal 
monitor to participate in the site visit.  This on-site inspection will assess the nature of the archaeological 
discovery to determine if it represents an archaeological site, and if the site is eligible for inclusion in the 
National Register of Historic Places (“NRHP”).  The cultural resource consultant will contact Tennessee 
upon returning from the initial inspection with further description of the discovery and a recommendation 
regarding the need for future treatment.  Tennessee will then consult with the FERC, the SHPO, and the 
THPO to determine the NRHP eligibility of the archaeological discovery.  The SHPO and THPO will 
respond following contacts to all appropriate consulting parties. 

If the cultural resource consultant determines that the archaeological discovery is not potentially 
significant, is an isolated find, or is completely disturbed by prior construction activities, and if the SHPO 
and THPO concur with this finding, the cultural resource consultant will inform Tennessee that 
construction may resume.  The decision will be documented by the cultural resource consultant.  The 
method of documentation will be determined at the time and, depending on the circumstances, may range 
from a letter report to an e-mail. 

If the cultural resource consultant determines that the archaeological discovery represents a significant 
archaeological site and the SHPO and THPO concur with this determination, then the cultural resource 
consultant will develop a plan for additional archaeological investigations and/or mitigation of the 
identified archaeological site.  This plan may include further archaeological study or consultation with 
Native American groups or other interested parties.  The plan will be submitted to Tennessee for their 
review.  Tennessee will then submit this plan to the SHPO and THPO for review and concurrence.  If the 
SHPO and/or THPO fail to comment within two business days of receiving the proposed treatment plan, 
Tennessee may assume concurrence and implement the plan.  All proposed archaeological investigations 
will conform to the Secretary of Interior’s (SOI’s) Standards for Archeological Documentation and will 
be conducted by an archaeologist who meets or exceeds the SOI’s Professional Qualification Standards 
for Archeology as published in the Federal Register on September 29, 1983 (Federal Register 
48:190:44738-44739). 
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Construction in the area of the archaeological site will not resume until all required fieldwork and 
consultation and coordination tasks are completed.  Upon receipt of FERC, SHPO and THPO concurrence 
that all required fieldwork has been completed, the cultural resource consultant will notify Tennessee that 
work at the location of the archaeological discovery may resume.  The decision will be documented 
appropriately by the cultural resource consultant.  The method of documentation may range from a letter 
report to an e-mail, depending on the circumstances.  A technical report describing the work at all 
locations where unanticipated discoveries resulted in additional survey and/or data recovery will be 
prepared and submitted to Tennessee for review within one year of the completion of fieldwork.  
Tennessee, or an approved agent of Tennessee, will submit the reviewed technical report to the SHPO, the 
THPO, and the FERC.  

Paleontological Resources 

In the event that a previously unidentified paleontological resource of possible importance is discovered 
during ground-disturbing activities, Tennessee will immediately notify the FERC, the applicable state 
agency, and Tennessee’s cultural resources consultant.  Contact information for the agencies is listed in 
Table 4a-2.  Generally, within the Project area, important paleontological resources that may be found 
include vertebrate fossils in unconsolidated deposits, such as wetlands, bogs, alluvial deposits, or lake 
clays.  Fossil finds are not regulated in New York, except on state or federally owned land, but the 
presence of Pleistocene vertebrate fossils may signal the associated presence of archaeological materials.  

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
paleontological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed by the FERC and the applicable state agency. 

Tennessee’s cultural resources consultant will conduct an on-site inspection of the identified discovery by 
the next business day.  The consultant will contact Tennessee upon returning from the initial inspection 
with further description of the discovery and a recommendation regarding the need for future treatment.  
If archaeological materials are found in association with the paleontological discovery, then investigation 
and reporting protocols will follow the procedures outlined for historic properties.  

Human Remains 

Unanticipated discovery of human remains and/or funerary objects found anywhere in the Project area is 
of concern and must be reported.  Human remains may be full burials, may be represented only by 
decomposing bones found in the ground in an area of darker soil, may be more recent burials with 
identifiable caskets or their remains, or they may be represented only by an individual bone or tooth.  All 
discoveries must be reported and appropriately addressed.  The treatment of any human remains 
encountered during construction of the Project will be guided by the policy statement adopted by the 
Advisory Council on Historic Preservation (“ACHP”) (“Advisory Council on Historic Preservation, 
Policy Statement Regarding Treatment of Burial Sites, Human Remains, and Funerary Objects”, [ACHP 
2007]) and by the relevant state laws and guidelines (“State Historic Preservation Office/New York State 
Office of Parks, Recreation and Historic Preservation Human Remains Discovery Protocol”) and tribal 
policies, including the Haudenosaunee Tuscarora Nation’s “Protocol for Handling Discovery of Human 
Remains” and “Policy on Human Remains” (Haudenosaunee Tuscarora Nation n.d.), and the 
Stockbridge-Munsee Band of Mohican Indian “Policy for Treatment and Disposition of Human Remains 
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and Cultural Items That May be Discovered Inadvertently During Planned Activities” and “Buffer Zone 
Policy” (Stockbridge Munsee Mohican 2002) (Appendix 4a-A).  It is imperative that all burial sites, 
human remains, and funerary objects be treated with dignity and respect, and that all measures be taken to 
protect such remains from undue harm until the area is cleared and reopened to Tennessee for the 
resumption of Tennessee’s activities and operations.  Remains should be covered and not moved or 
disturbed.  Whenever possible, Tennessee will preserve human remains in place. 

If any personnel on the construction site identifies potential human remains (including teeth, single bones, 
bone fragments, etc.) or indicators of potential human remains, such as gravestones or other means of 
marking potential grave sites, all construction work that will affect the remains’ integrity or harm them 
will immediately stop.  Again, the remains will be left in place and will not be touched, moved, or further 
disturbed until assessed by all designated parties (Table 4a-2).  The remains will be carefully covered, and 
access to the area of the remains will be precluded.  Per the Stockbridge-Munsee Band of Mohican 
Indians “Policy for Treatment and Disposition of Human Remains and Cultural Items That May be 
Discovered Inadvertently During Planned Activities,” tobacco will be placed with human remains by a 
representative of the tribe (Stockbridge Munsee Mohican Tribe 2002). 

Immediately upon discovery of possible human remains, Tennessee will contact the FERC, the county 
police and coroner/medical examiner, the SHPO, tribes, and the cultural resource consultant immediately 
upon discovery of possible human remains (Table 4a-2).  The coroner and law enforcement will assess 
the remains and make the determination of whether or not they are forensic or historical in nature.  The 
medical examiner may also determine if the remains are Native American.  

If the remains are determined to be non-human and no other archaeological features that require 
evaluation are present, then this will be conveyed to Tennessee.  Tennessee will convey these findings to 
the FERC, the SHPO, and tribes.  Upon concurrence with these findings, construction work will resume 
in the area of the remains.   

If the remains are determined to be human and forensic in nature, the remains will come under the 
jurisdiction of law enforcement.  The SHPO and tribes will be notified that the human remains are not 
historical in nature.  

If the remains are determined to be human and historical in nature, the cultural resource consultant and 
THPO/tribal representatives will conduct a site visit to examine the remains within 24 hours of discovery.  
Documentation of the non-Native American remains should include photographs, a map indicating the 
location of the remains, and a brief written description.  Upon a determination of Native American 
ethnicity, no photographs of the remains or associated funerary objects will be taken.  However, drawings 
of remains determined to be of Native American ethnicity will be allowed.  The documentation 
information will be provided to the SHPO and the tribes within 24 hours of the site visit.  This 
information will be provided to the SHPO and the tribes within 24 hours of the site visit.   

If the human remains are determined to be historical in nature but ethnicity cannot be clearly identified, 
an expert may be brought in to review the remains and determine affiliation.  The remains will be left in 
situ for examination.  No additional study of the remains will be authorized without first consulting with 
the SHPO and tribes.  

In consultation with the FERC and SHPO and coordination with the tribes and other interested parties, 
Tennessee and the cultural resource consultant will develop a plan for the treatment of the remains that 
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are historical in nature.  If the remains are determined to be Native American, the plan will be similar to 
the guidance provided in the Native American Graves Protection and Repatriation Act (“NAGPRA”; 43 
CFR 10.5(e)).  In keeping with the Unanticipated Historic Properties and Human Remains policy as 
presented in the FERC’s “Guidelines for Reporting on Cultural Resources Investigations for Pipeline 
Projects” (FERC 2002).  If the remains are determined to be non-Native American, the FERC and the 
cultural resource consultant will coordinate with the SHPO and other appropriate parties to develop a 
plan.  The plan may include preservation in place, exhumation and reburial, scientific study, and/or 
cultural rituals.  Any deviations from the plan during implementation must be approved by the consulting 
parties.  Final decisions regarding the disposition of any human remains and any associated funerary 
objects, including repatriation, will be made by the FERC.   

ATTACHMENT 4a-3: Plan for Unanticipated Discoveries of Cultural and Paleontological 
Resources and Human Remains – Massachusetts 

As part of the Section 106 process, a protocol must be developed and put in place for the handling of any 
unanticipated archaeological resources that might be exposed during the implementation and construction 
of the proposed Northeast Energy Direct Project (“NED Project” or “Project”).  For this purpose, 
Tennessee Gas Pipeline Company, L.L.C (“Tennessee”) and its cultural resource consultant have 
developed the following Unanticipated Discovery Plan (“UDP”).  This plan also covers unanticipated 
discoveries of paleontological resources.  

Historic Properties 

In the event that a previously unidentified archaeological resource or item of possible historical or cultural 
importance is discovered during ground-disturbing activities, Tennessee will immediately notify the 
Federal Energy Regulatory Commission (“FERC”), the appropriate State Historic Preservation Office 
(“SHPO”), Tribal Historic Preservation Office (“THPO”) or appropriate tribal representative, 
Massachusetts Commission on Indian Affairs, and their cultural resource consultant.  Appropriate 
contacts organized by state and federal agency are listed in Table 4a-3.  

Table 4a-3 
Massachusetts Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

FERC Eric Tomasi 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8097 

eric.tomasi@ferc.gov 

FERC Paul Friedman 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8059 

Paul.Friedman@ferc.gov 

mailto:eric.tomasi@ferc.gov
mailto:Paul.Friedman@ferc.gov
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Table 4a-3 
Massachusetts Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

MA SHPO Brona Simon 

Massachusetts Historical 
Commission 
220 Morrissey Boulevard 
Boston, MA 02125-3314 
(617) 727-8470 

brona.simon@sec.state.ma.us 

MA 
Commission 

on Indian 
Affairs 

John Peters 
100 Cambridge Street, Suite 300 
Boston, MA 02114 
(617) 573-12912 

john.peters@state.ma.us 

MA 
Geological 

Survey 
Stephen B. Mabee 

Department of Geosciences 
269 Morrill Science Center 
University of Massachusetts 
611 North Pleasant Street 
Amherst, MA 01003-9297 
(413) 545-4814 

sbmabee@geo.umass.edu 

Tribal Contacts 
Stockbridge-
Munsee Band 
of Mohican 

Indians 

Bonney Hartley 
THPO 

400 Broadway #718 
Troy, NY 12181 
(518) 326-8870 

Bonney.Hartley@mohican-
nsn.gov  

Delaware 
Nation 

Nekole Alligood 
Director 31064 State Highway 281 

Anadarko, OK 73005 
(405) 247-8903 

NAlligood@delawarenation.com 

Jason Ross 
Section 106 

Program Manager 
jross@delawarenation.com 

Delaware 
Tribe of 
Indians 

Brice Obermeyer 
THPO 

Delaware Tribe Historic 
Preservation Office 
Roosevelt Hall, Rm 212 
1200 Commercial St. 
Emporia, KS 66801 

bobermeyer@delawaretribe.org 

Susan Bachor 
(Eastern Projects 

Review) 

Department of Anthropology 
Gladfelter Hall, Rm. 207 
Temple University 
1115 W. Polett Walk 
Philadelphia, PA 19122 
(610) 761-7452 

temple@delawaretribe.org 

Mashpee 
Wampanoag 
Indian Tribal 
Council, Inc. 

Ramona Peters 
THPO 

483 Great Neck Road 
South Mashpee, MA 02649 
(508) 477-0208 (x101 Ramona 
Peters and x102 David Weeden) 

rpeters@mwtribe.com 

David Weeden 
Deputy THPO dweeden@mwtribe.com 

mailto:brona.simon@sec.state.ma.us
mailto:john.peters@state.ma.us
mailto:sbmabee@geo.umass.edu
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:NAlligood@delawarenation.com
mailto:jross@delawarenation.com
mailto:bobermeyer@delawaretribe.org
mailto:temple@delawaretribe.org
mailto:rpeters@mwtribe.com
mailto:dweeden@mwtribe.com
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Table 4a-3 
Massachusetts Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Wampanoag 
Tribe of Gay 

Head 
(Aquinnah) 

Bettina Washington 
THPO 

20 Black Brook Road 
Aquinnah, MA 02535-9701 
(508) 645-9265 

bettina@wampanoagtribe.net 

Narragansett 
Indian Tribe 

John Brown 
THPO 

Narragansett Indian Longhouse 
4425D South County Trail 
Charlestown, RI 02813 
Mr. Brown (401) 491-9459;  
Mr. Harris (413) 325-7691;  
(401) 474-5907 

brwnjbb123@aol.com 

Doug Harris 
Deputy THPO dhnithpo@gmail.com 

Mohegan 
Tribe of 

Indians of 
Connecticut 

James Quinn 
THPO 

13 Crow Hill Road 
Uncasville, CT  
(860) 862-6893 

jquinn@moheganmail.com 

Mashantucket 
Pequot Tribal 

Nation 

Marissa Turnbull 
THPO 

Natural Resources Protection & 
Regulatory Affairs 
550 Trolley Line Blvd. 
PO Box 3202 
Mashantucket, CT 06338-3202 
(860) 396-7570 

mturnbull@mptn-nsn.gov 

Shinnecock 
Nation Roddy Smith 

Shinnecock Nation Cultural 
Resource Department 
PO Box 5006 
Southampton, NY 11969 

wabush@aol.com 

Law Enforcement and Coroner/Medical Examiner Contacts 
(for unanticipated discoveries of human remains only) 
Office of the 

Chief 
Medical 

Examiner 

- 
720 Albany Street 
Boston, MA 02118 
(617) 267-6767 

Office of the Chief Medical 
Examiner 

Berkshire 
County 
Sheriff 

Thomas N. Bowler 
467 Cheshire Road 
Pittsfield, MA 01201 
(413) 447-7117 

- 

Hampshire 
County 
Sheriff 

Robert J. Garvey 
492 Pleasant Street 
Northampton, MA 
(413) 585-0618 

- 

Franklin 
County 
Sheriff 

Christopher 
Donelan 

160 Elm Street  
Greenfield, MA 01301 
(413) 774-4014 

- 

Middlesex 
County 
Sheriff 

Peter J. Koutoujian 
400 Mystic Avenue 
Medford, MA 02155 
(781) 960-2800 

- 

mailto:bettina@wampanoagtribe.net
mailto:brwnjbb123@aol.com
mailto:dhnithpo@gmail.com
mailto:jquinn@moheganmail.com
mailto:mturnbull@mptn-nsn.gov
mailto:wabush@aol.com
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Table 4a-3 
Massachusetts Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Essex County 
Sheriff 

Frank G. Cousins 
Jr. 

20 Manning Ave. (Headquarters) 
Middleton, MA 01949 
(978) 750-1900 

- 

Worcester 
County 
Sheriff 

Lewis G. 
Evangelidis 

5 Paul X. Tivnan Drive 
West Boylston, MA 01583 
(508) 854-1800 

- 

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
archaeological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed. 

The cultural resource consultant will conduct an on-site inspection of the identified archaeological 
discovery by the next business day.  The THPO (or a designated tribal representative if a THPO has not 
been appointed) will be notified of the on-site inspection and provided the opportunity to send a tribal 
monitor to participate in the site visit.  This on-site inspection will assess the nature of the archaeological 
discovery to determine if it represents an archaeological site, and if the site is eligible for inclusion in the 
National Register of Historic Places (“NRHP”).  The cultural resource consultant will contact Tennessee 
upon returning from the initial inspection with further description of the discovery and a recommendation 
regarding the need for future treatment.  Tennessee will consult with the FERC, the SHPO, and the THPO 
to determine the NRHP eligibility of the archaeological discovery.  The SHPO and THPO will respond 
following contacts to all appropriate consulting parties. 

If the cultural resource consultant determines that the archaeological discovery is not potentially 
significant, is an isolated find, or is completely disturbed by prior construction activities, and if the SHPO 
and THPO concur with this finding, the cultural resource consultant will inform Tennessee that 
construction may resume.  The decision will be documented by the cultural resource consultant.  The 
method of documentation will be determined at the time and, depending on the circumstances, may range 
from a letter report to an e-mail. 

If the cultural resource consultant determines that the archaeological discovery represents a significant 
archaeological site and the SHPO and THPO concur with this determination, then the cultural resource 
consultant will develop a plan for additional archaeological investigations and/or mitigation of the 
identified archaeological site.  This plan may include further archaeological study or coordination with 
Native American groups or other interested parties.  The plan will be submitted to Tennessee for their 
review.  Tennessee will then submit this plan to the SHPO and THPO for review and concurrence.  If the 
SHPO and/or THPO fail to comment within two business days of receiving the proposed treatment plan, 
Tennessee may assume concurrence and implement the plan.  All proposed archaeological investigations 
will conform to the SOIs Standards for Archeological Documentation and will be conducted by an 
archaeologist who meets or exceeds the SOIs Professional Qualification Standards for Archeology as 
published in the FR on September 29, 1983. 
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Construction in the area of the archaeological site will not resume until all required fieldwork and 
consultation and/or coordination tasks are completed.  Upon receipt of FERC, SHPO and THPO 
concurrence that all required fieldwork has been completed, the cultural resource consultant will notify 
Tennessee that work at the location of the archaeological discovery may resume.  The decision will be 
documented appropriately by the cultural resource consultant.  The method of documentation may range 
from a letter report to an e-mail, depending on the circumstances.  A technical report describing the work 
at all locations where unanticipated discoveries resulted in additional survey and/or data recovery will be 
prepared and submitted to Tennessee for review within one year of the completion of fieldwork. 
Tennessee, or an approved agent of Tennessee, will submit the reviewed technical report to the SHPO, the 
THPO and the FERC.  

Paleontological Resources 

In the event that a previously unidentified paleontological resource of possible importance is discovered 
during ground-disturbing activities, Tennessee will immediately notify the FERC, the appropriate State 
agency, and Tennessee’s cultural resources consultant.  Contact information for the agencies is listed in 
Table 4a-3.  Generally, within the Project, important paleontological resources that may be found include 
vertebrate fossils in unconsolidated deposits, such as wetlands, bogs, alluvial deposits, or lake clays.  
Fossil finds are not regulated in Massachusetts, except on state or federally owned land, but the presence 
of Pleistocene vertebrate fossils may signal the associated presence of archaeological materials.  

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
paleontological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed by the FERC and the applicable state agency. 

Tennessee’s cultural resources consultant will conduct an on-site inspection of the identified discovery by 
the next business day.  The consultant will contact Tennessee upon returning from the initial inspection 
with further description of the discovery and a recommendation regarding the need for future treatment.  
If archaeological materials are found in association with the paleontological discovery, then investigation 
and reporting protocols will follow the procedures outlined for historic properties.  

Human Remains 

Unanticipated discovery of human remains and/or funerary objects found anywhere in the Project is of 
concern and must be reported.  Human remains may be full burials, may be represented only by 
decomposing bones found in the ground in an area of darker soil, may be more recent burials with 
identifiable caskets or their remains, or they may be represented only by an individual bone or tooth.  All 
discoveries must be reported and appropriately addressed.  The treatment of any human remains 
encountered during construction of the Project will be guided by the policy statement adopted by the 
Advisory Council on Historic Preservation  (“ACHP”) (“Advisory Council on Historic Preservation, 
Policy Statement Regarding Treatment of Burial Sites, Human Remains, and Funerary Objects” [ACHP 
2007]) and by the relevant state laws and guidelines (Massachusetts General Laws c. 7, s. 38A; c. 38, s.6; 
c. 9, ss. 26A & 27C; and c. 114, s. 17, all as amended, “Know How #4, Information and Assistance from
the Massachusetts Historical Commission” [MHC, n.d.], and Tribal policies, including the Stockbridge-
Munsee Band of Mohican Indian’s “Policy for Treatment and Disposition of Human Remains and 
Cultural Items That May be Discovered Inadvertently During Planned Activities” and “Buffer Zone 
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Policy” [Stockbridge Munsee Mohican Tribe 2002] (Appendix 4a-A).  It is imperative that all burial sites, 
human remains, and funerary objects be treated with dignity and respect, and that all measures be taken to 
protect such remains from undue harm until the area is released to Tennessee for the resumption of 
Tennessee’s activities and operations.  Remains should be covered and not moved or disturbed. 
Whenever possible, Tennessee will preserve human remains in place. 

If any personnel on the construction site identifies potential human remains (including teeth, single bones, 
bone fragments, etc.) or indicators of potential skeletal remains, such as gravestones or other means of 
marking potential grave sites, all construction work that will affect the remains’ integrity or harm them 
will immediately stop.  Again, the remains will be left in place and will not be touched, moved, or further 
disturbed until assessed by all designated parties (Table 4a-3).  The remains will be carefully covered, and 
access to the area of the remains will be precluded.  Per the Stockbridge-Munsee Band of Mohican 
Indians’ “Policy for Treatment and Disposition of Human Remains and Cultural Items That May be 
Discovered Inadvertently During Planned Activities”, tobacco will be placed with human remains by a 
representative of the tribe (Stockbridge Munsee Mohican Tribe 2002). 

Immediately upon discovery of possible human remains, Tennessee will contact the FERC, the county 
police, the Office of the Chief Medical Examiner (“OCME”) in Boston, the SHPO, tribes, and 
Tennessee’s cultural resource consultant (Table 4a-3).  Per Massachusetts state law, the medical examiner 
will assess the remains to determine if they are over 100 years old and if so, contact the State 
Archaeologist.  A request to hold on photography, pending a determination of ethnicity, will be made to 
the county coroner for consideration. 

If the remains are determined to be non-human and no other archaeological features that require 
evaluation are present, then this will be conveyed to Tennessee.  Tennessee will convey these findings to 
the FERC, the SHPO, and tribes.  Upon concurrence with these findings, construction work will resume 
in the area of the remains.   

If the remains are determined to be human and forensic in nature, the remains will come under the 
jurisdiction of law enforcement.  The SHPO and tribes will be notified that the human remains are not 
historical in nature. 

If the remains are determined to be human and historical in nature, the cultural resource consultant and 
THPO/tribal representatives will conduct a site visit to examine the human remains within 24 hours of 
discovery.  Documentation of non-Native American remains should include photographs, a map 
indicating the location of the remains, and a brief written description.  Upon a determination of Native 
American ethnicity, no photographs of the remains or associated funerary objects will be taken without 
first consulting with the tribes.  However, drawings of remains determined to be of Native American 
ethnicity will be allowed.  This information will be provided to the SHPO and the tribes within 24 hours 
of the site visit.   

The State Archaeologist will determine if the remains are Native American.  The State Archaeologist will, 
in turn, notify the Commission on Indian Affairs, and all appropriate THPO/tribal representatives that 
such an evaluation is to be made.  The Commission on Indian Affairs may choose to designate a 
representative to be present during the evaluation.  If the remains are Native American, then the State 
Archaeologist, the Commission on Indian Affairs, THPO/tribal representative(s), and the landowner will 
confer to decide the disposition of the remains.  If it is determined that the remains must be removed, the 
parties will arrange for their removal.  The remains will then be delivered to the Commission on Indian 
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Affairs for reinterment.  All appropriate THPO/tribal representatives will be notified regarding the 
movement of any Native American remains to the Commission on Indian Affairs. 

ATTACHMENT 4a-4: Plan for Unanticipated Discoveries of Cultural and Paleontological 
Resources and Human Remains – New Hampshire 

As part of the Section 106 process, a protocol must be developed and put in place for the handling of any 
unanticipated archaeological resources that might be exposed during the implementation and construction 
of the proposed Northeast Energy Direct Project (“NED Project” or “Project”).  For this purpose 
Tennessee Gas Pipeline Company, L.L.C (“Tennessee”) and its cultural resource consultant have 
developed the following Unanticipated Discovery Plan (“UDP”).  This plan also covers unanticipated 
discoveries of paleontological resources.  

Historic Properties 

In the event that a previously unidentified archaeological resource or item of possible historical or cultural 
importance is discovered during ground-disturbing activities, Tennessee will immediately notify the 
Federal Energy Regulatory Commission (“FERC”), the appropriate State Historic Preservation Office 
(“SHPO”), Tribal Historic Preservation Office (“THPO”) or appropriate tribal representative, and their 
cultural resource consultant.  Appropriate contacts organized by state and federal agency are listed in 
Table 4a-4.  

Table 4a-4 
New Hampshire Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

FERC Eric Tomasi 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8097 

eric.tomasi@ferc.gov 

FERC Paul Friedman 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8059 

Paul.Friedman@ferc.gov 

NH SHPO Edna Feighner 

New Hampshire Division of 
Historical Resources 
Review and Compliance  
19 Pillsbury Street 
Concord, NH 03301-3570 
(603) 271-2813 

edna.feighner@dcr.nh.gov 

NH 
Geological 

Survey 
Rick Chormann 

State Geologist and Director 
New Hampshire Geological 
Survey 
PO Box 95, 29 Hazen Dr. 
Concord, NH 03302-0095 
(603) 271-1975 

frederick.chormann@des.nh.gov 

mailto:eric.tomasi@ferc.gov
mailto:Paul.Friedman@ferc.gov
mailto:edna.feighner@dcr.nh.gov
mailto:frederick.chormann@des.nh.gov
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Table 4a-4 
New Hampshire Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Tribal Contacts 

Narragansett 
Indian Tribe 

John Brown 
THPO 

Narragansett Indian Longhouse 
4425D South County Trail 
Charlestown, RI 02813 
Mr. Brown (401) 491-9459;  
Mr. Harris (413) 325-7691; 
(401) 474-5907 

brwnjbb123@aol.com 

Doug Harris 
Deputy THPO dhnithpo@gmail.com 

Stockbridge-
Munsee Band 
of Mohican 

Indians 

Bonney Hartley 
THPO 

400 Broadway #718 
Troy, NY 12181 
(518) 326-8870 

Bonney.Hartley@mohican-
nsn.gov  

Delaware 
Nation 

Nekole Alligood 
Director 31064 State Highway 281 

Anadarko, OK 73005 
(405) 247-8903 

NAlligood@delawarenation.com 

Jason Ross 
Section 106 

Program Manager 
jross@delawarenation.com 

Delaware 
Tribe of 
Indians 

Brice Obermeyer 
THPO 

Delaware Tribe Historic 
Preservation Office Roosevelt 
Hall, Rm 212  
1200 Commercial Street 
Emporia, KS 66801 

bobermeyer@delawaretribe.org 

Susan Bachor 
(Eastern Projects 

Review) 

Department of Anthropology, 
Gladfelter Hall, Rm. 207 
Temple University 
1115 W. Polett Walk 
Philadelphia, PA 19122 
(610) 761-7452 

temple@delawaretribe.org 

Wampanoag 
Tribe of Gay 

Head 
(Aquinnah) 

Bettina Washington 
THPO 

20 Black Brook Road  
Aquinnah, MA 02535-9701 
(508) 645-9265 

bettina@wampanoagtribe.net 

Mohegan 
Tribe of 

Indians of 
Connecticut 

James Quinn 
THPO 

13 Crow Hill Road 
Uncasville, CT  
(860) 862-6893 

jquinn@moheganmail.com 

Mashantucket 
Pequot Tribal 

Nation 

Marissa Turnbull 
THPO 

Natural Resources Protection & 
Regulatory Affairs 
550 Trolley Line Blvd. 
PO Box 3202 
Mashantucket, CT 06338-3202 
(860) 396-7570 

mturnbull@mptn-nsn.gov 

mailto:brwnjbb123@aol.com
mailto:dhnithpo@gmail.com
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:NAlligood@delawarenation.com
mailto:jross@delawarenation.com
mailto:bobermeyer@delawaretribe.org
mailto:temple@delawaretribe.org
mailto:bettina@wampanoagtribe.net
mailto:jquinn@moheganmail.com
mailto:mturnbull@mptn-nsn.gov
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Table 4a-4 
New Hampshire Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Shinnecock 
Nation Roddy Smith 

Shinnecock Nation Cultural 
Resource Department 
PO Box 5006 
Southampton, NY 11969 

wabush@aol.com 

Law Enforcement and Coroner/Medical Examiner Contacts 
(for unanticipated discoveries of Human Remains only) 

OCME - 

246 Pleasant Street 
Suite 218  
Concord, NH 03301-2598 
(603) 271-1235 

- 

Cheshire 
County 
Sheriff 

Eliezer “Eli” Rivera 

Cheshire County Sheriff's Office 
12 Court Street 
Keene, NH 03431 
(603) 352-4238 

- 

Hillsborough 
County 
Sheriff 

James A. Hardy 

329 Mast Road 
Goffstown, NH 03045 
(603) 627-5610 

Or 

19 Temple St 
Nashua, NH 03060 
(603) 882-1456 

info@hcsonh.us 

Rockingham 
County 
Sheriff 

Michael W. 
Downing 

101 North Road 
Brentwood, NH 03833 
(603) 679-1877 (dispatch) 

- 

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
archaeological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed. 

The cultural resource consultant will conduct an on-site inspection of the identified archaeological 
discovery by the next business day.  The THPO (or a designated tribal representative if a THPO has not 
been appointed) will be notified of the on-site inspection and provided the opportunity to send a tribal 
monitor to participate in the site visit.  This on-site inspection will assess the nature of the archaeological 
discovery to determine if it represents an archaeological site, and if the site is eligible for inclusion in the 
National Register of Historic Places (“NRHP”).  The cultural resource consultant will contact Tennessee 
upon returning from the initial inspection with further description of the discovery and a recommendation 
regarding the need for future treatment.  Tennessee will consult with the FERC, SHPO, and the THPO to 

mailto:wabush@aol.com
mailto:info@hcsonh.us
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determine NRHP eligibility of the archaeological discovery.  The SHPO and THPO will respond 
following contacts to all appropriate consulting parties. 

If the cultural resource consultant determines that the archaeological discovery is not potentially 
significant, is an isolated find, or is completely disturbed by prior construction activities, and if the SHPO 
and THPO concur with this finding, the cultural resource consultant will inform Tennessee that 
construction may resume.  The decision will be documented by the cultural resource consultant.  The 
method of documentation will be determined at the time and, depending on the circumstances, may range 
from a letter report to an e-mail. 

If the cultural resource consultant determines that the archaeological discovery represents a significant 
archaeological site and the SHPO and THPO concur with this determination, the cultural resource 
consultant will develop a plan for additional archaeological investigations and/or mitigation of the 
identified archaeological site.  This plan may include further archaeological study or coordination with 
Native American groups or other interested parties.  The plan will be submitted to Tennessee for their 
review.  Tennessee will then submit this plan to the SHPO and THPO for review and concurrence.  If the 
SHPO and THPO fail to comment within two business days of receiving the proposed treatment plan, 
Tennessee may assume concurrence and implement the plan.  All proposed archaeological investigations 
will conform to the Secretary of Interior’s (SOI’s) Standards for Archeological Documentation and will 
be conducted by an archaeologist who meets or exceeds the SOIs Professional Qualification Standards for 
Archeology as published in the FR on September 29, 1983. 

Construction in the area of the archaeological site will not resume until all required fieldwork and 
consultation and/or coordination tasks are completed.  Upon receipt of FERC, SHPO and THPO 
concurrence that all required fieldwork has been completed, the cultural resource consultant will notify 
Tennessee that work at the location of the archaeological discovery may resume.  The decision will be 
documented appropriately by the cultural resource consultant.  The method of documentation may range 
from a letter report to an e-mail, depending on the circumstances.  A technical report describing the work 
at all locations where unanticipated discoveries resulted in additional survey and/or data recovery will be 
prepared and submitted to Tennessee for review within one year of the completion of fieldwork. 
Tennessee, or an approved agent of Tennessee, will submit the reviewed technical report to the SHPO, the 
THPO, and the FERC.  

Paleontological Resources 

In the event that a previously unidentified paleontological resource of possible importance is discovered 
during ground-disturbing activities, Tennessee will immediately notify the FERC, the applicable state 
agency, and Tennessee’s cultural resources consultant.  Contact information for the agencies is listed in 
Table 4a-4.  Generally, within the Project, important paleontological resources that may be found include 
vertebrate fossils in unconsolidated deposits, such as wetlands, bogs, alluvial deposits, or lake clays. 
Fossil finds are not regulated in New Hampshire, except on state or federally owned land, but the 
presence of Pleistocene vertebrate fossils may signal the associated presence of archaeological materials.  

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
paleontological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed. 



 Environmental Report 
Northeast Energy Direct Project 

Resource Report 4 
Cultural Resources 

4a-24 

November 2015 

Tennessee’s cultural resources consultant will conduct an on-site inspection of the identified discovery by 
the next business day.  The consultant will contact Tennessee upon returning from the initial inspection 
with further description of the discovery and a recommendation regarding the need for future treatment.  
If archaeological materials are found in association with the paleontological discovery, then investigation 
and reporting protocols will follow the procedures outlined for historic properties.  

Human Remains 

Unanticipated discovery of human remains found anywhere in the Project is of concern and must be 
reported.  Human remains may be full burials, may be represented only by decomposing bones found in 
the ground in an area of darker soil, may be more recent burials with identifiable caskets or their remains, 
or they may be represented only by an individual bone or tooth.  All discoveries must be reported and 
appropriately addressed.  The treatment of any human remains encountered during construction of the 
Project will be guided by the policy statement adopted by the Advisory Council on Historic Preservation 
(“ACHP”) (“Advisory Council on Historic Preservation, Policy Statement Regarding Treatment of Burial 
Sites, Human Remains, and Funerary Objects” [ACHP 2007]), by the relevant state laws and guidelines 
(Title XIX, Historic Preservation Section 227-c:8 a-h; “What to Do Upon Encountering Human Remains, 
Before or During Land-Altering Activities in New Hampshire” [NH DHR 2008]), and tribal policies 
(Appendix 4a-A).  It is imperative that all burial sites, human remains, and funerary objects be treated 
with dignity and respect, and that all measures be taken to protect such remains from undue harm until the 
area is cleared and reopened to Tennessee for the resumption of Tennessee’s activities and operations.  
Remains should be covered and not moved or disturbed.  Whenever possible, Tennessee will preserve 
human remains in place. 

If any personnel on the construction site identifies potential human remains (including teeth, single bones, 
bone fragments, etc.) or indicators of potential human remains, such as gravestones or other means of 
marking potential grave sites, all construction work that will affect the remains’ integrity or harm them  
will immediately stop.  Again, the remains will be left in place and will not be touched, moved, or further 
disturbed until assessed by all the designated parties (Table 4a-4).  The remains will be carefully covered, 
and access to the area of the remains will be precluded.  Per the Stockbridge-Munsee Band of Mohican 
Indians’ “Policy for Treatment and Disposition of Human Remains and Cultural Items That May be 
Discovered Inadvertently During Planned Activities”, tobacco will be placed with human remains by a 
representative of the tribe (Stockbridge Munsee Mohican Tribe 2002). 

Immediately upon discovery of possible human remains, Tennessee will contact FERC, the county police 
and coroner/medical examiner, the State Archaeologist, tribes, and the cultural resource consultant 
(Table 4a-4).  The coroner and law enforcement will assess the remains and make the determination of 
whether or not they are forensic or historical in nature.  A request to hold on photography, pending a 
determination of ethnicity, will be made to the county coroner for consideration.  If the remains are 
determined to be historical, the medical examiner will notify the State Archaeologist, who will then take 
jurisdiction over the remains.  Per state law, the State Archaeologist has 48 hours to make arrangements 
with the landowner for the protection or removal of the human remains (Title XIX, Section 227-c: 8 b). 
The State Archaeologist may make arrangements with the landowner for a longer period of time if it is 
agreed to be mutually beneficial.  Once the State Archaeologist has taken jurisdiction over the remains, 
they will be responsible for consultation with THPO/tribal representatives and agencies, analysis, and 
disposition of the remains as detailed in Title XIX Section 227-c:8 c-g.  
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If the remains are determined to be non-human and no other archaeological features that require 
evaluation are present, this will be conveyed to Tennessee.  Tennessee will convey these findings to the 
FERC, SHPO, and THPO/tribal representatives.  Upon concurrence with these findings, construction 
work will resume in the area of the remains.   

If the remains are determined to be human and forensic in nature, the remains will come under the 
jurisdiction of law enforcement and the medical examiner.  The SHPO and THPO/tribal representatives 
will be notified that the remains are not archaeological.  

If the remains are determined to be human and historical in nature and the State Archaeologist, in 
consultation with the tribes, has identified whether the remains will be preserved in place or removed, the 
THPO/tribal representatives and the cultural resource consultant will conduct a site visit to examine the 
remains.  Documentation of  remains should include photographs, a map indicating the location of the 
remains, and a brief written description.  Upon a determination of Native American ethnicity, no 
photographs of the remains or associated funerary objects will be taken.  However, drawings of remains 
determined to be of Native American ethnicity will be allowed.  This information will be provided to the 
SHPO and the tribes within 48 hours of the site visit.  

ATTACHMENT 4a-5: Plan for Unanticipated Discoveries of Cultural and Paleontological 
Resources and Human Remains – Connecticut 

As part of the Section 106 process, a protocol must developed and put in place for the handling of any 
unanticipated archaeological resources that might be exposed during the implementation and construction 
of the proposed Northeast Energy Direct Project (“NED Project” or “Project”).  For this purpose 
Tennessee Gas Pipeline Company, L.L.C (“Tennessee”) and its cultural resource consultant have 
developed the following Unanticipated Discovery Plan (“UDP”).  This plan also covers unanticipated 
discoveries of paleontological resources.  

Historic Properties 

In the event that a previously unidentified archaeological resource or item of possible historical or cultural 
importance is discovered during ground-disturbing activities, Tennessee will immediately notify the 
Federal Energy Regulatory Commission (“FERC”), the appropriate State Historic Preservation Office 
(“SHPO”), Tribal Historic Preservation Office (“THPO”), or appropriate tribal representative, and their 
cultural resource consultant.  Appropriate contacts organized by state and federal agency are listed in 
Table 4a-5.  

Table 4a-5 
Connecticut Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

FERC Eric Tomasi 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8097 

eric.tomasi@ferc.gov 

mailto:eric.tomasi@ferc.gov
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Table 4a-5 
Connecticut Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

FERC Paul Friedman 

Federal Energy Regulatory 
Commission 
888 First Street, N.E. 
Washington, DC 20426 
(202) 502-8059 

Paul.Friedman@ferc.gov 

CT SHPO Cathy Labadia 

State Historic Preservation 
Office 
One Constitution Plaza 
Hartford, CT 06103 
(860) 256-2764 

Catherine.Labadia@ct.gov 

CT Geological 
Survey Margaret Thomas 

Department of Energy and 
Environmental Protection 
79 Elm Street 
Hartford, CT 06106 
(860)424-3583 

margaret.thomas@ct.gov 

Tribal Contacts 
Stockbridge-
Munsee Band 
of Mohican 

Indians 

Bonney Hartley 
THPO 

400 Broadway #718  
Troy, NY 12181 
(518) 326-8870 

Bonney.Hartley@mohican-nsn.gov  

Delaware 
Nation 

Nekole Alligood 
Director 31064 State Highway 281 

Anadarko, OK 73005 
(405) 247-8903 

NAlligood@delawarenation.com  

Jason Ross 
Section 106 

Program Manager 
jross@delawarenation.com  

Delaware 
Tribe of 
Indians 

Brice Obermeyer 
THPO 

Delaware Tribe Historic 
Preservation Office Roosevelt 
Hall, Rm 212  
1200 Commercial St.  
Emporia, KS 66801 

bobermeyer@delawaretribe.org  

Susan Bachor 
(Eastern Projects 

Review) 

Department of Anthropology, 
Gladfelter Hall, Rm. 207 
Temple University 
1115 W. Polett Walk 
Philadelphia, PA 19122 
(610) 761-7452 

temple@delawaretribe.org  

Mohegan 
Tribe of 

Indians of 
Connecticut 

James Quinn 
THPO 

13 Crow Hill Road  
Uncasville, CT  
(860) 862-6893 

jquinn@moheganmail.com  

mailto:Paul.Friedman@ferc.gov
mailto:Catherine.Labadia@ct.gov
mailto:margaret.thomas@ct.gov
mailto:Bonney.Hartley@mohican-nsn.gov
mailto:NAlligood@delawarenation.com
mailto:jross@delawarenation.com
mailto:bobermeyer@delawaretribe.org
mailto:temple@delawaretribe.org
mailto:jquinn@moheganmail.com
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Table 4a-5 
Connecticut Unanticipated Discoveries Contact Information 

Agency Contact Address and Phone Number Email 

Mashantucket 
Pequot Tribal 

Nation 

Marissa Turnbull 
THPO 

Natural Resources Protection & 
Regulatory Affairs 
550 Trolley Line Blvd.  
PO Box 3202 
Mashantucket, CT 06338-3202 
(860) 396-7570 

mturnbull@mptn-nsn.gov  

Narragansett 
Indian Tribe 

John Brown 
THPO 

Narragansett Indian Longhouse 
4425D South County Trail 
Charlestown, RI 02813 
(401) 491-9459; (413) 325-7691; 
(401) 474-5907 

brwnjbb123@aol.com  

Doug Harris 
Deputy THPO dhnithpo@gmail.com  

Wampanoag 
Tribe of Gay 

Head 
(Aquinnah) 

Bettina Washington 
THPO 

20 Black Brook Road  
Aquinnah, MA 02535-9701 
(508) 645-9265 

bettina@wampanoagtribe.net  

Shinnecock 
Nation Roddy Smith 

Shinnecock Nation Cultural 
Resource Department 
PO Box 5006 
Southampton, NY 11969 

wabush@aol.com 

Law Enforcement and Coroner/Medical Examiner  
(for unanticipated discoveries of Human Remains only) 

Connecticut 
State Marshal 
Commission 

- 
165 Capitol Ave., Room 279 
Hartford, CT 06106 
(860) 713-5372 

- 

Office of the 
Chief Medical 

Examiner 
- 

11 Shuttle Road 
Farmington, CT 06032 
(860) 679-3980 

- 

 

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
archaeological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed. 

The cultural resource consultant will conduct an on-site inspection of the identified archaeological 
discovery by the next business day.  The THPO will be notified of the on-site inspection and provided the 
opportunity to send a tribal monitor to participate in the site visit.  This on-site inspection will assess the 
nature of the archaeological discovery to determine if it represents an archaeological site, and if the site is 
eligible for inclusion in the National Register of Historic Places (“NRHP”).  The cultural resource 
consultant will contact Tennessee upon returning from the initial inspection with further description of the 
discovery and a recommendation regarding the need for future treatment.  Tennessee will then consult 

mailto:mturnbull@mptn-nsn.gov
mailto:brwnjbb123@aol.com
mailto:dhnithpo@gmail.com
mailto:bettina@wampanoagtribe.net
mailto:wabush@aol.com
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with the FERC, SHPO, and THPO to determine NRHP eligibility of the archaeological discovery.  The 
SHPO and THPO will respond following contacts to all appropriate consulting parties. 

If the cultural resource consultant determines that the archaeological discovery is not potentially 
significant, is an isolated find, or is completely disturbed by prior construction activities, and if the SHPO 
and THPO concur with this finding, the cultural resource consultant will inform Tennessee that 
construction may resume.  The decision will be documented by the cultural resource consultant.  The 
method of documentation will be determined at the time and, depending on the circumstances, may range 
from a letter report to an e-mail. 

If the cultural resource consultant determines that the archaeological discovery represents a significant 
archaeological site and the SHPO and THPO concur with this determination, the cultural resource 
consultant will develop a plan for additional archaeological investigations and/or mitigation of the 
identified archaeological site.  This plan may include further archaeological study or coordination with 
Native American groups or other interested parties.  The plan will be submitted to Tennessee for their 
review.  Tennessee will then submit this plan to the SHPO and THPO for review and concurrence.  If the 
SHPO and/or THPO fail to comment within two business days of receiving the proposed treatment plan, 
Tennessee may assume concurrence and implement the plan.  All proposed archaeological investigations 
will conform to the Secretary of Interior’s (SOI’s) Standards for Archeological Documentation and will 
be conducted by an archaeologist who meets or exceeds the SOIs Professional Qualification Standards for 
Archeology as published in the FR on September 29, 1983. 

Construction in the area of the archaeological site will not resume until all required fieldwork and 
consultation and/or coordination tasks are completed.  Upon receipt of the FERC, the SHPO, and the 
THPO concurrence that all required fieldwork has been completed, the cultural resource consultant will 
notify Tennessee that work at the location of the archaeological discovery may resume.  The decision will 
be documented appropriately by the cultural resource consultant; the method of documentation may range 
from a letter report to an e-mail, depending on the circumstances.  A technical report describing the work 
at all locations where unanticipated discoveries resulted in additional survey and/or data recovery will be 
prepared and submitted to Tennessee for review within one year of the completion of fieldwork.  
Tennessee, or an approved agent of Tennessee, will submit the reviewed technical report to the SHPO, the 
THPO, and the FERC.  

Paleontological Resources 

In the event that a previously unidentified paleontological resource of possible importance is discovered 
during ground-disturbing activities, Tennessee will immediately notify the FERC, the applicable state 
agency, and Tennessee’s cultural resources consultant.  Contact information for the agencies is listed in 
Table 4a-5.  Generally, within the Project area, important paleontological resources that may be found 
include vertebrate fossils in unconsolidated deposits, such as wetlands, bogs, alluvial deposits, or lake 
clays.  Fossil finds are not regulated in Connecticut, except on state or federally owned land, but the 
presence of Pleistocene vertebrate fossils may signal the associated presence of archaeological materials.  

All construction work involving subsurface disturbance in the immediate vicinity of the resource will be 
halted, unless immediate cessation of construction activities will create an unsafe condition or endanger 
the construction crew.  Specifically, work will be stopped at the location where the potential 
paleontological resource was found and will not resume within 100 feet (in any direction) of the find until 
the construction is cleared to proceed. 
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Tennessee’s cultural resources consultant will conduct an on-site inspection of the identified discovery by 
the next business day.  The consultant will contact Tennessee upon returning from the initial inspection 
with further description of the discovery and a recommendation regarding the need for future treatment.  
If archaeological materials are found in association with the paleontological discovery, then investigation 
and reporting protocols will follow the procedures outlined for historic properties.  

Human Remains 

Unanticipated discovery of human remains found anywhere in the Project area is of concern and must be 
reported.  Human remains may be full burials, may be represented only by decomposing bones found in 
the ground in an area of darker soil, may be more recent burials with identifiable caskets or their remains, 
or they may be represented only by an individual bone or tooth.  All discoveries must be reported and 
appropriately addressed.  The treatment of any human remains encountered during construction of the 
Project will be guided by the policy statement adopted by the Advisory Council on Historic Preservation 
(“ACHP”) (Advisory Council on Historic Preservation, Policy Statement Regarding Treatment of Burial 
Sites, Human Remains, and Funerary Objects [ACHP 2007]) and by the relevant state laws and guidelines 
and tribal policies (Appendix 4a-A).  It is imperative that all burial sites, human remains, and funerary 
objects be treated with dignity and respect, and that all measures be taken to protect such remains from 
undue harm until the area is cleared and reopened to Tennessee for the resumption of Tennessee’s 
activities and operations.  Remains should be covered and not moved or disturbed.  Whenever possible, 
Tennessee will preserve human remains in place. 

If any personnel on the construction site identifies potential human remains (including teeth, single bones, 
bone fragments, etc.) or indicators of potential human remains, such as gravestones or other means of 
marking potential grave sites, all construction work that will affect the remains’ integrity or harm them 
will immediately stop.  Again, the remains will be left in place and will not be touched, moved, or further 
disturbed until assessed by all designated parties (Table 4a-5).  They will be carefully covered and access 
to the area of the remains will be precluded.  A request to hold on photography, pending a determination 
of ethnicity, will be made to the county coroner for consideration. 

Immediately upon discovery of possible human remains, Tennessee will contact FERC, the county police 
and coroner/medical examiner, the SHPO, tribes, and Tennessee’s cultural resource consultant (Table 4a-
5).  The coroner and law enforcement will assess the remains and make the determination of whether or 
not they are forensic or historical in nature.  The medical examiner may also determine if the remains are 
Native American.   

If the remains are determined to be non-human and no other archaeological features that require 
evaluation are present, this will be conveyed to Tennessee.  Tennessee will then convey these findings to 
the FERC, the SHPO, and tribes.  Upon concurrence with these findings, construction work will resume 
in the area of the remains.   

If the remains are determined to be human and forensic in nature, the remains will come under the 
jurisdiction of law enforcement.  The SHPO and tribes will be notified that the remains are not 
archaeological.  

If the remains are determined to be human and historical in nature, the cultural resource consultant and 
THPO/tribal representatives will conduct a site visit to examine the remains within 24 hours of discovery.  
Documentation of non-Native American remains should include photographs, a map indicating the 
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location of the remains, and a brief written description.  Upon a determination of Native American 
ethnicity, no photographs of the remains or associated funerary objects will be taken.  However, drawings 
of the remains are allowed.  This information will be provided to the SHPO and the tribes within 24 hours 
of the site visit.   

If the human remains are determined to be historical but ethnicity cannot be clearly identified, an expert 
may be brought in to review the remains and determine affiliation.  The remains will be left in situ for 
examination.  No additional study of the remains will be authorized without first consulting with the 
SHPO and tribes.  

In consultation with the FERC and SHPO and coordination with the tribes, and other interested parties, 
Tennessee and the cultural resource consultant will develop a plan for the treatment of the remains.  If the 
remains are determined to be Native American, the plan will be similar to the guidance provided in the 
NAGPRA (43 CFR 10.5(e)) in keeping with the Unanticipated Historic Properties and Human Remains 
policy as presented in the FERC’s “Guidelines for Reporting on Cultural Resources Investigations for 
Pipeline Projects” (FERC 20021993).  If the remains are determined to be non-Native, the FERC and 
cultural resource consultant will coordinate with the SHPO and other appropriate parties to develop a 
plan.  The plan may include preservation in place, exhumation and reburial, scientific study, and/or 
cultural rituals.  Any deviations from the plan during implementation must be approved by the consulting 
parties.  Final decisions regarding the disposition of any human remains and associated funerary objects, 
including repatriation, will be made by the FERC.   
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APPENDIX 4a-A 
 

Advisory Council on Historic Preservation, Policy Statement Regarding Treatment of 
Burial Sites, Human Remains, and Funerary Objects, Advisory Council on Historic 

Preservation (2007) and by the Relevant State Laws and Guidelines and Tribal Policies  
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ADVISORY COUNCIL ON HISTORIC PRESERVATION 

POLICY STATEMENT 
REGARDING 

TREATMENT OF BURIAL SITES, HUMAN REMAINS AND FUNERARY OBJECTS 

Preamble: This policy offers leadership in resolving how to treat burial sites, human remains, and 
funerary objects in a respectful and sensitive manner while acknowledging public interest in the past. As 
such, this policy is designed to guide federal agencies in making decisions about the identification and 
treatment of burial sites, human remains, and funerary objects encountered in the Section 106 process, in 
those instances where federal or state law does not prescribe a course of action. 

This policy applies to all federal agencies with undertakings that are subject to review under Section 106 
of the National Historic Preservation Act (NHPA; 16 U.S.C. § 470f), and its implementing regulations 
(36 CFR Part 800). To be considered under Section 106, the burial site must be or be a part of a historic 
property, meaning that it is listed, or eligible for listing, in the National Register of Historic Places. 

The Advisory Council on Historic Preservation (ACHP) encourages federal agencies to apply this policy 
throughout the Section 106 process, including during the identification of those historic properties. In 
order to identify historic properties, federal agencies must assess the historic significance of burial sites 
and apply the National Register criteria to determine whether a property is eligible. Burial sites may have 
several possible areas of significance, such as those that relate to religious and cultural significance, as 
well as those that relate to scientific significance that can provide important information about the past. 
This policy does not proscribe any area of significance for burial sites and recognizes that the assessment 
must be completed on a casebycase basis through consultation. 

The policy is not bound by geography, ethnicity, nationality, or religious belief, but applies to the 
treatment of all burial sites, human remains, and funerary objects encountered in the Section 106 process, 
as the treatment and disposition of these sites, remains, and objects are a human rights concern shared by 
all. 

This policy also recognizes the unique legal relationship between the federal government and tribal 
governments as set forth in the Constitution of the United States, treaties, statutes and court decisions, and 
acknowledges that, frequently, the remains encountered in Section 106 review are of significance to 
Indian tribes. 

Section 106 requires agencies to seek agreement with consulting parties on measures to avoid, minimize, 
or mitigate adverse effects to historic properties. Accordingly, and consistent with Section 106, this policy 
does not recommend a specific outcome from the consultation process. Rather, it focuses on issues and 
perspectives that federal agencies ought to consider when making their Section 106 decisions. In many 
cases, federal agencies will be bound by other applicable federal, tribal, state, or local laws that do 
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prescribe a specific outcome, such as the Native American Graves Protection and Repatriation Act 
(NAGPRA). The federal agency must identify and follow applicable laws and implement any prescribed 
outcomes. 

For undertakings on federal and tribal land that encounter Native American or Native Hawaiian human 
remains and funerary objects, NAGPRA applies. NHPA and NAGPRA are separate and distinct laws, 
with separate and distinct implementing regulations and categories of parties that must be consulted. 1 
Compliance with one of these laws does not mean or equal compliance with the other. Implementation of 
this policy and its principles does not, in any way, change, modify, detract or add to NAGPRA or other 
applicable laws. 

1 The ACHP’s publication Consulting with Indian Tribes in the Section 106 Process and the National Association of Tribal 
Historic Preservation Officers’ publication Tribal Consultation: Best Practices in Historic Preservation provide additional 
guidance on this matter. 

Principles:  When burial sites, human remains, or funerary objects will be or are likely to be 
encountered in the course of Section 106 review, a federal agency should adhere to the following 
principles:

Principle 1: Participants in the Section 106 process should treat all burial sites, human 
remains and funerary objects with dignity and respect. 

Principle 2: Only through consultation, which is the early and meaningful exchange of 
information, can a federal agency make an informed and defensible decision about the 
treatment of burial sites, human remains, and funerary objects. 

Principle 3: Native Americans are descendants of original occupants of this country. 
Accordingly, in making decisions, federal agencies should be informed by and utilize the 
special expertise of Indian tribes and Native Hawaiian organizations in the documentation and 
treatment of their ancestors. 

Principle 4: Burial sites, human remains and funerary objects should not be knowingly 
disturbed unless absolutely necessary, and only after the federal agency has consulted and 
fully considered avoidance of impact and whether it is feasible to preserve them in place. 

Principle 5: When human remains or funerary objects must be disinterred, they should be 
removed carefully, respectfully, and in a manner developed in consultation. 

Principle 6:  The federal agency is ultimately responsible for making decisions regarding 
avoidance of impact to or treatment of burial sites, human remains, and funerary objects. In 
reaching its decisions, the federal agency must comply with applicable federal, tribal, state, or 
local laws. 

Principle 7: Through consultation, federal agencies should develop and implement plans for 
the treatment of burial sites, human remains, and funerary objects that may be inadvertently 
discovered. 

Principle 8: In cases where the disposition of human remains and funerary objects is not 
legally prescribed, federal agencies should proceed following a hierarchy that begins with the 
rights of lineal descendants, and if none, then the descendant community, which may include 
Indian tribes and Native Hawaiian organizations.
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DISCUSSION: 

Because the presence of human remains and funerary objects gives a historic property special importance 
as a burial site or cemetery, federal agencies need to consider fully the values associated with such sites. 
When working with human remains, the federal agency should maintain an appropriate deference for the 
dead and the funerary objects associated with them, and demonstrate respect for the customs and beliefs 
of those who may be descended from them. 

Through consultation with descendants, culturally affiliated groups, descendant communities, and other 
parties, federal agencies should discuss and reach agreement on what constitutes respectful treatment. 

Consultation is the hallmark of the Section 106 process. Federal agencies must make a  “reasonable and 
good faith” effort to identify consulting parties and begin consultation early in project planning, after the 
federal agency determines it has an undertaking and prior to making decisions about project design, 
location, or scope. 

The NHPA, the ACHP’s regulations, and Presidential Executive Orders set out basic steps, standards, and 
criteria in the consultation process, including: 

• Federal agencies have an obligation to seek out all consulting parties [36 CFR § 800.2(a)(4)], 
including the State Historic Preservation Officer (SHPO)/Tribal Historic Preservation Officer 
(THPO) [36 CFR § 800.3(c)]. 

• Federal agencies must acknowledge the sovereign status of Indian tribes [36 CFR § 
800.2(c)(2)(ii)]. Federal agencies are required to consult with Indian tribes on a governmentto 
government basis in recognition of the unique legal relationship between federal and tribal 
governments, as set forth in the Constitution of the United States, treaties, statutes, court 
decisions, and executive orders and memoranda. 

• Consultation on a governmenttogovernment level with Indian tribes cannot be delegated to non 
federal entities, such as applicants and contractors. 

• Federal agencies should solicit tribal views in a manner that is sensitive to the governmental 
structures of the tribes, recognizing their desire to keep certain kinds of information confidential, 
and that tribal lines of communication may argue for federal agencies to provide extra time for 
the exchange of information. 

Principle 1:  Participants in the Section 106 process should treat all burial sites, human 
remains and funerary objects with dignity and respect. 

Principle 2: Only through consultation, which is the early and meaningful exchange of 
information, can a federal agency make an informed and defensible decision about the 
treatment of burial sites, human remains, and funerary objects.
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• Properties of traditional religious and cultural importance to an Indian tribe or Native Hawaiian 
organization may be determined eligible for inclusion on the National Register [16 U.S.C. § 
470a(d)(6)(A)], and federal agencies must consult with any Indian tribe or Native Hawaiian 
organization that attaches religious and cultural significance to such historic properties [16 U.S.C. 
§ 470a(d)(6)(B) and 36 CFR § 800.2(c)(2)(ii)(D)]. 

This principle reiterates existing legal requirements found in federal law, regulation and executive orders, 
and is consistent with positions that the ACHP has taken over the years to facilitate enfranchisement and 
promote broad participation in the Section 106 process. Federal agencies must consult with Indian tribes 
on a governmenttogovernment basis because they are sovereign nations. 

Indian tribes and Native Hawaiian organizations bring a special perspective on how a property possesses 
religious and cultural significance to them. Accordingly, federal agencies should utilize their expertise 
about, and religious and cultural connection to, burial sites, human remains, and associated funerary 
objects to inform decisionmaking in the Section 106 process. 

As a matter of practice, federal agencies should avoid impacting burial sites, human remains, and funerary 
objects as they carry out their undertakings. If impact to the burial site can be avoided, this policy does 
not compel federal agencies to remove human remains or funerary objects just so they can be 
documented. 

As this policy advocates, federal agencies should always plan to avoid burial sites, human remains, and 
funerary objects altogether. When a federal agency determines, based on consultation with Section 106 
participants, that avoidance of impact is not appropriate, the agency should minimize disturbance to such 
sites, remains, and objects.  Accordingly, removal of human remains or funerary objects should occur 
only when other alternatives have been considered and rejected. 

When a federal agency determines, based on consultation with Section 106 participants, that avoidance of 
impact is not appropriate, the agency should then consider any active steps it may take to preserve the 
burial site in place, perhaps through the intentional covering of the affected area, placement of markers, or 
granting of restrictive or other legal protections. In many cases, preservation in place may mean that, to 
the extent allowed by law, the locations of burial sites, human remains, and funerary objects should not be 
disclosed publicly. Alternatively and consistent with the Section 106 regulations [36 CFR § 
800.5(a)(2)(vi)], natural deterioration of the remains may be the acceptable or preferred outcome of the 
consultation process. 

Principle 3: Native Americans are descendants of original occupants of this country. 
Accordingly, in making decisions, federal agencies should be informed by and utilize 
the special expertise of Indian tribes and Native Hawaiian organizations in the 
documentation and treatment of their ancestors. 

Principle 4: Burial sites, human remains and funerary objects should not be knowingly disturbed 
unless absolutely necessary, and only after the federal agency has consulted and fully considered 
avoidance of impact and whether it is feasible to preserve them in place.
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When the federal agency decides that human remains or funerary objects must be disturbed, they should 
be removed respectfully and dealt with according to the plan developed by the federal agency in 
consultation. “Careful” disinterment means that those doing the work should have, or be supervised by 
people having, appropriate expertise in techniques for recognizing and disinterring human remains. 

This policy does not endorse any specific treatment. However, federal agencies must make a reasonable 
and good faith effort to seek agreement through consultation before making its decision about how human 
remains and/or funerary objects shall be treated. 

The plan for the disinterment and treatment of human remains and/or funerary objects should be 
negotiated by the federal agency during consultation on a casebycase basis. However, the plan should 
provide for an accurate accounting of federal implementation. Depending on agreements reached through 
the Section 106 consultation process, disinterment may or may not include field recordation. In some 
instances, such recordation may be so abhorrent to consulting parties that the federal agency may decide it 
is inappropriate to carry it out. When dealing with Indian tribes, the federal agency must comply with its 
legal responsibilities regarding tribal consultation, including governmenttogovernment and trust 
responsibilities, before concluding that human remains or funerary objects must be disinterred. 

Federal agencies are responsible for making final decisions in the Section 106 process [36 CFR § 
800.2(a)]. The consultation and documentation that are appropriate and necessary to inform and support 
federal agency decisions in the Section 106 process are set forth in the ACHP’s regulations  [36 CFR Part 
800]. 

Other laws, however, may affect federal decisionmaking regarding the treatment of burial sites human 
remains, and funerary objects. Undertakings located on federal or tribal lands, for example, are subject to 
the provisions of NAGPRA and the Archaeological Resources Protection Act (ARPA). When burial sites, 
human remains, or funerary objects are encountered on state and private lands, federal agencies must 
identify and follow state law when it applies. Section 106 agreement documents should take into account 
the requirements of any of these applicable laws. 

Encountering burial sites, human remains, or funerary objects during the initial efforts to identify historic 
properties is not unheard of. Accordingly, the federal agency must determine the scope of the 
identification effort in consultation with the SHPO/THPO, Indian tribes and Native Hawaiian 

Principle 5: When human remains or funerary objects must be disinterred, they should be 
removed carefully, respectfully, and in a manner developed in consultation. 

Principle 6:  The federal agency is ultimately responsible for making decisions regarding 
avoidance of impact to or treatment of burial sites, human remains, and funerary objects. In 
reaching its decisions, the federal agency must comply with applicable federal, tribal, state, or 
local laws. 

Principle 7: Through consultation, federal agencies should develop and implement plans 
for the treatment of burial sites, human remains, and funerary objects that may be 
inadvertently discovered.
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organizations, and others before any archaeological testing has begun [36 CFR § 800.4(a)] to ensure the 
full consideration of avoidance of impact to burial sites, human remains, and funerary objects. 

The ACHP’s regulations provide federal agencies with the preferred option of reaching an agreement 
ahead of time to govern the actions to be taken when historic properties are discovered during the 
implementation of an undertaking. In the absence of prior planning, when the undertaking has been 
approved and construction has begun, the ACHP’s postreview discovery provision [36 CFR § 800.13] 
requires the federal agency to carry out several actions: 

(1)  make reasonable efforts to avoid, minimize, or mitigate adverse effects to such discovered 
historic properties; 

(2)  notify consulting parties (including Indian tribes and Native Hawaiian organizations that might 
attach religious and cultural significance to the affected property) and the ACHP within 48 hours 
of the agency’s proposed course of action; 

(3)  take into account the recommendations received; and then 
(4)  carry out appropriate actions. 

NAGPRA prescribes a specific course of action when Native American and Native Hawaiian human 
remains and funerary objects are discovered on federal or tribal lands in the absence of a plan—cessation 
of the activity, protection of the material, notification of various parties, consultation on a course of action 
and its implementation, and then continuation of the activity. However, adherence to the plan under 
Principle 5 would cause new discoveries to be considered  “intentional excavations” under NAGPRA 
because a plan has already been developed, and can be immediately implemented. Agencies then could 
avoid the otherwise mandated 30 day cessation of work for “inadvertent discoveries.” 

Under the ACHP’s regulations, “descendants” are not identified as consulting parties by right. However, 
federal agencies shall consult with Indian tribes and Native Hawaiian organizations that attach religious 
and cultural significance to burial sites, human remains and associated funerary objects, and be cognizant 
of their expertise in, and religious and cultural connection to, them. In addition, federal agencies should 
recognize a biological or cultural relationship and invite that individual or community to be a consulting 
party [36 CFR § 800.3(f)(3)]. 

When federal or state law does not direct disposition of human remains or funerary objects, or when there 
is disagreement among claimants, the process set out in NAGPRA may be instructive. In NAGPRA, the 
“ownership or control” of human remains and associated funerary objects lies with the following in 
descending order: specific lineal descendants; then tribe on whose tribal lands the items were discovered; 
then tribe with the closest cultural affiliation; and then tribe aboriginally occupying the land, or with the 
closest “cultural relationship” to the material. 

Principle 8: In cases where the disposition of human remains and funerary objects is not legally 
prescribed, federal agencies should proceed following a hierarchy that begins with the rights of 
lineal descendants, and if none, then the descendant community, which may include Indian tribes 
and Native Hawaiian organizations.
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Definitions Used for the Principles 

 Burial Site: Any natural or prepared physical location, whether originally below, on, or above the 
surface of the earth, into which as a part of the death rite or ceremony of a culture, individual human 
remains are deposited [25 U.S.C. 3001.2(1)]. 
 Consultation: The process of seeking, discussing, and considering the views of other participants, and, 
where feasible, seeking agreement with them regarding matters arising in the Section 106 review process 
[36 CFR § 800.16(f)]. 
 Consulting parties: Persons or groups the federal agency consults with during the Section 106 process. 
They may include the State Historic Preservation Officer; the Tribal Historic Preservation Officer; Indian 
tribes and Native Hawaiian organizations; representatives of local governments; applicants for federal 
assistance, permits, licenses, and other approvals; and/or any additional consulting parties [based on 36 
CFR § 800.2(c)]. Additional consulting parties may include individuals and organizations with a 
demonstrated interest in the undertaking due to the nature of their legal or economic relation to the 
undertaking or affected properties, or their concern with the undertaking’s effects on historic properties 
[36 CFR § 800.2(c)(6)]. 
 Disturbance: Disturbance of burial sites that are listed in or eligible for listing in the National Register 
of Historic Places will constitute an adverse effect under Section 106. An adverse effect occurs when “an 
undertaking may alter, directly or indirectly, any of the characteristics of a historic property that qualify 
the property for inclusion in the National Register in a manner that would diminish the integrity of the 
property’s location, setting, materials, workmanship, feeling, or association” [36 CFR § 800.5(a)(1)]. 
 Federal land: Lands under a federal agency’s control. Mere federal funding or permitting of a project 
does not turn an otherwise nonfederal land into federal land (see Abenaki Nation of Mississquoi v. 
Hughes, 805 F. Supp. 234 (D. Vt. 1992), aff’d, 990 F. 2d 729 (2d Cir. 1993) (where the court found that a 
Clean Water Act permit issued by the US Army Corps of Engineers did not place the relevant land under 
federal “control” for NAGPRA purposes). 
 Funerary objects: “items that, as part of the death rite or ceremony of a culture, are reasonably believed 
to have been placed intentionally at the time of death or later with or near individual human remains” [25 
U.S.C. 3001(3)(B)]. 
 Historic property: “Any prehistoric or historic district, site, building, structure, or object included in, or 
eligible for inclusion in, the National Register of Historic Places maintained by the Secretary of the 
Interior. It includes artifacts, records, and remains that are related to and located within such properties, 
and it includes properties of traditional religious and cultural importance to an Indian tribe or Native 
Hawaiian organization and that meet the National Register of Historic Places criteria” [36 CFR § 
800.16(1)]. 
 Human remains: The physical remains of a human body. The term does not include remains or 
portions of remains that may reasonably be determined to have been freely given or naturally shed by the 
individual from whose body they were obtained, such as hair made into ropes or nets [see 43 CFR § 
10.2(d)(1)]. 
 Indian Tribe: “An Indian tribe, band, nation, or other organized group or community, including a 
Native village, Regional Corporation or Village Corporation, as those terms are defined in Section 3 of 
the Alaska Native Claims Settlement Act [43 U.S.C. 1602], which is recognized as eligible for the special 
programs and services provided by the United States to Indians because of their status as Indians” [36 
CFR § 800.16(m)]. 
 Native American: Of, or relating to, a tribe, people, or culture that is indigenous to the United States 
[25 U.S.C. 3001 (9)]. Of, or relating to, a tribe, people, or culture indigenous to the Unites States, 
including Alaska and Hawaii [43 CFR 10.2(d)].
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 Native Hawaiian: Any individual who is a descendant of the aboriginal people who, prior to 1778, 
occupied and exercised sovereignty in the area that now constitutes the state of Hawaii [36 CFR § 
800.16(s)(2)]. 
 Native Hawaiian Organization: Any organization which serves and represents the interests of Native 
Hawaiians; has as a primary and stated purpose the provision of services to Native Hawaiians; and has 
demonstrated expertise in aspects of historic preservation that are significant to Native Hawaiians [36 
CFR § 800.16(s)]. 
 Policy statement: A formal statement, endorsed by the full ACHP membership, representing the 
membership’s collective thinking about what to consider in reaching decisions about select issues, in this 
case, human remains and funerary objects encountered in undertakings on federal, tribal, state, or private 
lands. Such statements do not have the binding force of law. 
 Preservation in place: Taking active steps to ensure the preservation of a property. 
 Protection of Historic Properties: Regulations [36 CFR Part 800] implementing Section 106 of the 
National Historic Preservation Act. 
  Section 106: That part of the National Historic Preservation Act which establishes a federal 
responsibility to take into account the effects of undertakings on historic properties and to provide the 
Advisory Council on Historic Preservation a reasonable opportunity to comment with regard to such 
action. 
  State Historic Preservation Officer: The official appointed or designated pursuant to Section 
101(b)(1) of NHPA to administer the state historic preservation program. 
 Tribal Historic Preservation Officer: The official appointed by the tribe’s chief governing authority or 
designated by a tribal ordinance or preservation program who has assumed the responsibilities of the 
SHPO for purposes of Section 106 compliance on tribal lands in accordance with Section 101(d)(2) of 
NHPA. 
 Treatment: Under Section 106, “treatments” are measures developed and implemented through Section 
106 agreement documents to avoid, minimize, or mitigate adverse effects to historic properties. 

Acronyms Used for the Policy Statement 
  ACHP: Advisory Council on Historic Preservation. 
  ARPA:  Archaeological Resources Protection Act [16 U.S.C. 470aamm]. 
  NHPA:  National Historic Preservation Act  [16 U.S.C. § 470f]. 
  NAGPRA: The Native American Graves Protection and Repatriation Act [25 U.S.C. 3001 et seq]. 
  SHPO: State Historic Preservation Officer 
  THPO: Tribal Historic Preservation Officer 

[The members of the Advisory Council on Historic Preservation unanimously adopted this policy on 
February 23, 2007]
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APPENDIX C 

 
PENNSYLVANIA HISTORICAL AND MUSEUM COMMISSION 

POLICY ON THE TREATMENT OF HUMAN REMAINS 
 

Adopted March 10, 1993 
 
 

The PHMC developed this policy to serve as a guide for persons conducting agency 
programs for PHMC, persons excavating for any reason on Commonwealth land, and 
persons excavating under a permit authorized by a state agency, other than PHMC, who 
discover human remains or a burial site.  It serves to prevent the destruction of unmarked 
burials, encourage respectful treatment of all human remains, and the role of Native 
American groups, in compliance with NAGPRA.  The policy further attempts to balance 
the scientific and research value of skeletal material and associated funeral objects. 
 
This policy offers more guidance in two specific areas: 
 

1) Deals with burial sites discovered during CRM projects, archaeological field 
investigations, grant funded projects, and all earth moving projects on state land.  
The discovery of human remains should trigger a process that encourages careful 
and dignified treatment and mandates the notification of appropriate parties.  The 
issue of human remains and burial sites is not directly addressed in NAGPRA, 
however, the PA policy hopes to follow this legislation as closely as possible. 

2) The treatment of existing collections of skeletal material, associated and 
unassociated funerary objects, sacred objects and objects of cultural patrimony.   

 
Definitions 
For the purposes of this policy, the following definitions should apply: 
Burial site: any natural or prepared physical location below, on, or above the surface of 
the earth into which, as part of a death rite or ceremony of a culture, human remains have 
been deposited whether marked or unmarked. 
  
Policy I – Discovery of Human Remains 
 
This policy is activated when the discovery of human remains falls within one of three 
categories: 
 

1) When human remains are uncovered, disturbed, or exposed in the course of 
archaeological field investigations undertaken during Commonwealth funded, 
permitted, or assisted projects. 

2) When human remains are inadvertently discovered during earth moving activity 
on Commonwealth lands. 

3) When human remains re discovered during state permitted activities occurring off 
Commonwealth land, when the permit is granted by any agency of the state 
government, except the PHMC. 
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This policy outlines the procedures to be followed if the discovery of human remains fall 
within category 1 or 2.  It is further designed to give guidance to discoveries that fall 
within category 3.  It will be implemented in part through PHMC archaeological 
guidelines, through its Grants Program, through its contract documents, and through 
archaeological permits granted for archaeological investigations on state lands. 
 
1.  In field situations, human remains may be encountered under two sets of 
circumstances – (1) during a planned archaeological investigation, or (2) during routine 
ground disturbance from excavations and construction, known as unexpected discovery. 
 

Archaeological Investigations (Category 1) 
Any person doing archaeological excavations through permits or grants through the 
PHMC must have a contingency plan for the treatment of human remains or a burial 
site as part of their research proposal.  This plan should identify expected lineal 
descendants or culturally affiliated groups 

• When human remains are encountered in the manner they were anticipated, 
the treatment plan should be activated. 

• If, during the course of investigation, it appears that human remains are 
encountered that were unanticipated, then work at the site should stop.  The 
coroner and the BHP should be notified of the find.   

 
Unexpected Discoveries (Category 2 required action, Category 3 guidance) 
Any person while undertaking earth moving activities occurring off 
Commonwealth land who becomes aware that human remains or a burial site are 
being disturbed shall cease all activity in the area of the site. If it appears that the 
remains may be of a historic or prehistoric nature, the PHMC should be notified 
of the find. 

 
2. Whether human remains are encountered through archaeological investigation or 
through inadvertent discovery, it is the intention of this policy to allow an opportunity for 
consultation with groups that may be culturally affiliated with or may be lineal 
descendants of the deceased.  This will give all parties involved an opportunity to 
develop a plan for the remains. 
 
 Archaeological Investigation (Category 1) 

The treatment plan developed as part of the scope of work should be 
implemented. 
 
Unexpected Discovery (Category 2 and 3) 
The Commission has one week to notify potential lineal descendants or culturally 
affiliated groups. 

 
3. Based on the above notification and following consultation, the PHMC will 

consider the concerns and recommendations of all parties who are able to 
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establish lineal descent or cultural affiliation with the individual(s) associated 
with the burial site. 

 
 

4. Once consultation is completed, the PHMC will develop and direct a final 
treatment plan.  This should be competed within fifteen days.  The plan may 
recommend any of a number of treatment plans.  These include: 

• Leaving the human remains in situ if the burial will not be disturbed and 
can be protected in this manner 

• Removal and immediate reburial by the appropriate culturally affiliated 
group or direct lineal descendant 

• Removal of the human remains and examination undertaken by a qualified 
osteologist to gather basic information 

• Removal and examination of the remains 
 

5. Funerary objects and grave goods directly associated with unmarked human 
remains should be treated in the same manner as human remains. 

 

                                       



State Historic Preservation Office/ 

New York State Office of Parks, Recreation and Historic 

Preservation 

Human Remains Discovery Protocol 

(August 2014) 
 

 

 In the event that human remains are encountered during construction or archaeological 

investigations, the New York State Historic Preservation Office (SHPO) recommends that the 

following protocol is implemented: 

 

● At all times human remains must be treated with the utmost dignity and respect.  Should 

human remains or suspected human remains be encountered, work in the general area of 

the discovery will stop immediately and the location will be immediately secured and 

protected from damage and disturbance.   

 

• If the services of a skeletal biologist are necessary to determine if the remains are human, 

we recommend that this work take place on site and no bone leave the site. 

 

● Human remains or associated artifacts will be left in place and not disturbed. No skeletal 

remains or materials associated with the remains will be collected or removed until 

appropriate consultation has taken place and a plan of action has been developed.  

 

● The county coroner/medical examiner, local law enforcement, the SHPO, the appropriate 

Indian Nations, and the involved agency will be notified immediately.  The coroner and 

local law enforcement will make the official ruling on the nature of the remains, being 

either forensic or archaeological.  

 

● If human remains are determined to be Native American, the remains will be left in place 

and protected from further disturbance until a plan for their avoidance or removal can be 

generated.  Please note that avoidance is the preferred choice of the SHPO and the Indian 

Nations.  The involved agency will consult SHPO and appropriate Indian Nations to 

develop a plan of action that is consistent with the Native American Graves Protection 

and Repatriation Act (NAGPRA) guidance. Photographs of Native American human 

remains and associated funerary objects should not be taken without consulting with the 

involved Indian Nations.   

 

● If human remains are determined to be non-Native American, the remains will be left in 

place and protected from further disturbance until a plan for their avoidance or removal 

can be generated.  Please note that avoidance is the preferred choice of the SHPO.  

Consultation with the SHPO and other appropriate parties will be required to determine a 

plan of action. 
 



KnowHow #4
InformatIon and assIstance from tHe massacHusetts HIstorIcal commIssIon

What to Do When Human Burials are Accidentally Uncovered

1. Why are bones sometimes found? 

In Massachusetts, many unmarked graves exist without 
gravestones, fences, tombstones, or other surface indications 
of their presence. These are chiefly the graves of prehistoric 
and historic Indians, which may never have been marked 
at all; and graves which had been identified at one time in 
the past, but the markings are no longer visible. As a result, 
bones are often found during ordinary ground disturbance 
activities such as the construction of new homes, utilities, 
or roads; in the agricultural or industrial use of a site; or the 
excavation of sand or gravel borrow. Bones are also some-
times found eroding out of areas exposed by natural erosion, 
floodwater scouring, or sand dune formation. 
A new law has been enacted which establishes procedures to 
follow when human bones are accidentally discovered. 

2. Who is involved? 

Private citizens, State and Local Police, Medical Examiners, 
State Archaeologist, and the Commission on Indian Affairs.  

3. What should you do if you discover bones?

Do not touch or disturb the bones. Notify the state 
or local police and the regional medical examiner 
about the discovery and location.

4. What does the Medical Examiner do? 

The Medical Examiner investigates the discovery to deter-
mine whether the bones are human, and whether they are 
recent or more than 100 years old. If the bones are less than 
100 years old, a criminal investigation may be warranted. 
If the bones are more than 100 years old, the Medical 
Examiner then notifies the State Archaeologist, who imme-
diately conducts an archaeological investigation of the site. 
Throughout these investigations, the police authorities must 
insure that the site is protected from further damage.  

5. What does the State Archaeologist do? 

The State Archaeologist investigates the site to determine 
the age, cultural association and identity of the burial. If the 
State Archaeologist determines that the burial is that of a 
Native American, the Commission on Indian Affairs is noti-
fied. The State Archaeologist consults with the landowner to 
determine whether the burial can remain undisturbed. In the 
case of development projects, the owner and State Archae-
ologist discuss whether there are prudent and feasible steps 
the owner can take to protect the burial. If it is impossible 
to avoid future harm to the burial, the State Archaeologist 
removes the remains. 

6. What does the Commission on Indian Affairs do? 

The archaeological investigation of Indian burials is moni-
tored by the Commission on Indian Affairs to insure that the 
remains are treated respectfully.  

Please remember: Once bones or artifacts 
are removed from the site, valuable infor-
mation concerning the identity and age of 
the human remains is lost. Therefore, it is 
important not to disturb the site in any way 
until the State Archaeologist can conduct 
an investigation and record the discovery.  

BIBLIOGRAPHY 

Massachusetts General Laws, Chapter 38, section 6; Chapter 
9, sections 26A & 27C; Chapter 7, section 38A; Chapter 
114, section 17; as amended by Chapter 659 of the Acts of 
1983 and Chapter 386 of the Acts of 1989. 

For Further Information: 

Please contact the State Archaeologist at the Massachusetts 
Historical Commission.

William Francis Galvin
Secretary of the Commonwealth

Chairman, Massachusetts Historical Commission
Massachusetts Archives Building, 220 Morrissey Boulevard, Boston, MA 02125

Phone: (617) 727-8470  Fax: (617) 727-5128
Website: www.sec.state.ma.us/mhc

http://www.sec.state.ma.us/mhc/mhcidx.htm








 



 









This page intentionally left blank 



November 2015 

ATTACHMENT L7 

UNANTICIPATED DISCOVERY OF CONTAMINATION PLAN 



This page intentionally left blank 



 

Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 

Attachment L7 – Unanticipated Discovery of Contamination Plan 
L7-i 

 

November 2015 

TABLE OF CONTENTS 

1.0 Introduction .............................................................................................................................. L7-1 

2.0 Pre-Job Planning, Review, and Assessment .......................................................................... L7-1 

3.0 Unanticipated Discovery Response ........................................................................................ L7-2 

 

LIST OF TABLES 

Table L7-A-1 Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Project 
in Massachusetts ........................................................................................................ L7-A2 

Table L7-A-2 Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Meter 
Stations and Compressor Stations in Massachusetts.................................................. L7-A9 

 

 

LIST OF ATTACHMENTS 

Attachment L7-A Results of Environmental Contamination Data Base Reviews…………………L7-A1 

 



This page intentionally left blank 



 

Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 

Attachment L7 – Unanticipated Discovery of Contamination Plan 
L7-1 

 

November 2015 

1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

The intent of this Unanticipated Discovery of Contamination Plan (“UDC Plan”) is to outline practices 
that will be employed in the event of an unanticipated discovery of contamination in soil, groundwater, 
and sediment when excavating during construction of the Project and/or operations and maintenance 
activities for the Project facilities, as well as debris or waste materials deposited on the pipeline right-of-
way (“ROW”) for Tennessee’s pipeline system.  The purposes of this UDC Plan are to: 

• Protect human health and worker safety; 
• Prevent the spread of contamination; and 
• Comply with applicable state and/or federal regulations. 

2.0 PRE-JOB PLANNING, REVIEW, AND ASSESSMENT 

Prior to the commencement of Project construction activities or operations and maintenance activities, the 
Project’s Chief Inspector (“CI”), Environmental Inspector (“EI”), District Manager, and/or their 
designee(s) will complete a review of Tennessee’s pipeline ROW and aboveground facility locations 
where Project construction or operations and maintenance activities are planned in order to assess the 
potential for the presence of known or potential contamination.  An assessment will be made of the 
likelihood of encountering contamination during any excavation activities.  The scope of the review and 
assessment will reflect the size of the Project, Tennessee’s past experience in the Project work areas, and 
available information from public sources and any site investigations conducted.  Attached to this UDC 
Plan is a database listing of known hazardous waste release sites within 0.25 mile of the Project.  

For the Project, the review and assessment will consist of a site reconnaissance of the proposed work 
areas, interviews with property owners in the proposed work areas, and a review of any publicly available 
information.  It may also be necessary to consult with Tennessee’s Field Environmental Services (“FES”) 
Department, to conduct an environmental database search, and/or perform further investigation.   
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Generally, Tennessee does not anticipate that this review will identify contamination along the pipeline 
ROW where Project construction and/or operations and maintenance activities will occur, but may 
identify work areas where there is a higher potential for contamination along the pipeline ROW.   

For Project construction and/or operations and maintenance activities, including any excavations at 
existing aboveground facility locations, there may be a higher likelihood of encountering unanticipated 
contamination due to the age of these facilities, as well as the use of regulated substances at these 
facilities. 

If Tennessee determines that there is a high likelihood that the planned Project construction and 
operations and maintenance activities will be conducted in close proximity to, or within, known or 
suspected contaminated sites, the FES will be consulted by the EI. 

The results of the review and assessment will be reviewed by the CI and EI prior to start of Project 
construction and/or operations and maintenance activities so that any identified or potentially 
contaminated sites and/or areas are located and available information is reviewed for potential impacts.  

In the event that Tennessee determines that the planned Project construction and/or operations and 
maintenance activities will impact a confirmed contaminated site, the FES will work with the appropriate 
regulatory agency, property owner, and responsible party to ensure the Project construction and/or 
maintenance activities are conducted in accordance with applicable and established site requirements.  
Where feasible and practicable, a re-route or other modification to the Project facilities may be 
considered.  Postponement of the Project construction and/or operations and maintenance activities may 
also be necessary. 

If contaminated sites are identified for planned work areas of the Project, Tennessee will develop and 
maintain a list of the affected sites, including information on how the determination was made 
(i.e., database search, property owner, agency report).  

3.0 UNANTICIPATED DISCOVERY RESPONSE 

In the event unanticipated contaminated soil, groundwater, or other potential environmental 
contamination are encountered during Project construction and/or maintenance activities 
(e.g., malodorous soils and/or groundwater with visible staining and/or sheen), Tennessee will implement 
the following general procedures: 

1. All Project construction and/or operations and maintenance activities in the immediate vicinity of 
areas where suspected contamination or unknown wastes are encountered will be halted; 

2. All construction, oversight, and observing personnel will be evacuated to a road or other 
accessible up-wind location until the types and levels of potential contamination can be verified 
by qualified personnel.  This assessment may include, but not be limited to: observation by a 
qualified health and safety professional, field screening using the appropriate air sampling 
devices, and/or laboratory analysis of suspect material; 

3. The Project’s CI, EI, and/or District Manager will be notified and they will consult with 
Tennessee’s FES on follow-up actions; 

4. Following consultation with on-site personnel, Tennessee’s FES will be responsible for 
designating follow-up actions, including mobilizing Emergency Response personnel and 
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coordinating with the Massachusetts Department of Environmental Protection (“MADEP”) 
and/or U.S. Environmental Protection Agency (“USEPA”), as appropriate; 

5. If an immediate or imminent threat to human health or the environment exists, the EI, CI, District 
Manager, and/or their designee will immediately contact the appropriate responding agency: 

6. For construction of the Project, the contact numbers for fire, police, and the state environmental 
hotline may be found in the Environmental Contacts List for the Project; and 

7. If an immediate or imminent threat to human health or the environment does not exist, or has 
been abated, a determination will be made, after consulting with all responsible parties, regarding 
any necessary remedial action.  If Tennessee or its qualified contractor personnel are responsible 
for any remedial action, such actions will be limited to the Project’s certificated work areas only. 

8. Representative samples of the suspected contaminated media (i.e., soil, water, and waste) may 
need to be submitted for laboratory analysis to determine waste classification and/or agency 
notification requirements; 

9. The Project CI, EI, District Manager, and/or their designee(s) will consult with the FES for the 
appropriate analyses, sampling methodology, and sampling frequency; 

10. Any excavated soils or waste that are suspected of containing contamination above the 
appropriate clean-up standard, or otherwise regulated for disposal, will be placed on plastic 
sheeting and covered at the end of each work day or placed in an appropriate container to prevent 
the spread of any further contamination.  Containers must be closed or covered and any storage 
areas cordoned off with orange safety fence.  All containers will be clearly labeled with the name 
of the contents and any known hazard associated with the material identified on the container.  
Known hazardous wastes will be labeled with the words “Hazardous Waste” and the date the 
waste was placed in the container; and 

11. Water or groundwater suspected of being contaminated will not be discharged to grade, without 
prior state approval.  Options such as on-site storage tanks or discharge to publicly-owned 
treatment works may be considered.  Limiting and/or diverting the flow of clean surface water 
away from the affected area, as well as other measures, may be implemented to minimize impacts 
and exposure to the Project’s work areas. 

12. If it is determined that Tennessee or its qualified contractor will be responsible for arranging for 
disposal of any affected materials (soil, water, waste), the materials will be characterized and 
disposed of properly and in compliance with applicable requirements at a permitted facility in a 
timely manner.  All disposal documentation will be obtained and maintained in the Project files, 
with copies sent to the FES. 
• If USEPA-regulated hazardous wastes, Toxic Substance Control Act wastes, or state 

hazardous wastes are generated, a USEPA generator identification number will need to be 
obtained.  The FES must be contacted to assist in either obtaining a project-specific ID 
number or providing an USEPA ID number for an existing facility. 

Phase I Environmental Site Assessments (“ESA”) were conducted on the parcels associated with the 
locations of the proposed compressor stations and meter stations in Massachusetts to identify any 
potential contamination on the parcels.  The Phase I ESAs were conducted in the spring, summer, and fall 
of 2015.  At the proposed location of the Market Path Mid Station 2 in Windsor, the Market Path Mid 
Station 3 in Northfield, the North Adams Check meter station in Lanesborough, the Fitchburg Lateral 
Check meter station in Lunenburg, Longmeadow meter station in Longmeadow, no potential sources of 
contamination were identified.  At the proposed location for the Market Path Tail Station in Dracut, 
sources of potential contamination were identified.  This area is planned to be investigated during the fall 
of 2015.   
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Online resources were consulted to evaluate properties within 0.25 mile of the Project area previously 
impacted with oil and/or hazardous materials.  Information related to any identified hazardous waste sites 
through the online review and other information sources are included in Tables L7-A-1 and L7-A-2.  As 
noted in the table, one site is within 0.25 mile of the pipeline and four sites in Pittsfield are near a meter 
station upgrade location that are being evaluated for potential impacts based on the summary information 
provided in the MADEP database.  These sites have had spills where either remediation is ongoing, 
contamination has not been reduced to background, or additional information is required to evaluate the 
site.  

Should any hazardous materials be encountered during construction, Tennessee will dispose of and/or 
mitigate for any hazardous materials uncovered in accordance with applicable federal and state 
regulations.  Additionally, Tennessee will implement its Project-specific Upland Erosion Control, 
Revegetation and Maintenance Plan (Attachment L15) and Wetland and Waterbody Construction and 
Mitigation Procedures (Attachment L16), and this state-specific ECP for Massachusetts, during 
construction of the Project facilities to minimize potential disturbance of contaminated media.  Should 
surface or subsurface contamination be encountered during construction, it will be addressed and handled 
in accordance with this Plan and federal, state, and local requirements.  

4.0 REFERENCES 

MADEP.  2015.  Cleanup Sites & Locations.  [Online WWW].  Available URL: 
http://www.mass.gov/eea/agencies/massdep/cleanup/sites/.  [Accessed March 1, 2015].

http://www.mass.gov/eea/agencies/massdep/cleanup/sites/
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Attachment L7-A 
 

Results of Environmental Contamination Data Base Reviews  
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Table L7-A-1 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Pipeline in Massachusetts 

Site Name Segment1 Nearest 
Milepost 

Approximate Location Address of Hazardous Waste Release Site 

Relevant Database(s)/ 
Source(s) Status and Contamination Issues Comments Distance  

from 
Pipeline 

(feet) 

Direction 
from 

Pipeline 
Street Township/ 

Town County 

Sayers Auto Wrecking G 1.66 996 NE Potter Mountain Rd Lanesborough Berkshire Mass DEP Reportable 
Releases Look Up 

Spill: 6/7/1989.  Tire fire, runoff pooled and noted 
stained soil.  Analytical data constituted a release of oil 
and hazardous materials.  A total of 10.51 tons of top 

soil from two areas were removed.  

No impact based on 
status/location 

Thompson Site G 1.66 996 NE Potter Mount Rd Lanesborough Berkshire Mass DEP Reportable 
Releases Look Up 

Spill: 1/15/1987.  On-site waste disposal reported.  
12/04-deemed not an appropriate candidate for further 

federal remedial action.  

No impact based on 
status/location 

Berkshire Building & Grounds 
Maintenance Facility G 7.78 474 NW 37 Nobody's Road Cheshire Berkshire Mass DEP Reportable 

Releases Look Up 

Spill: 2/24/2012.  Approximately 10 gallons of diesel 
fuel.  A drum fell off a vehicle that was stolen from a 

salvage yard, releasing 10 gallons of diesel fuel.  
Absorbents were used by the local fire department and 
placed in a plastic drum. Impacted area is about 100 x 
50 feet.  Response actions were sufficient to achieve a 

level of no significant risk.  

No impact based on 
status/location 

Victoria Trailer Park G 12.31 1,118 NE 7 Park Terrace Dalton Berkshire Mass DEP Reportable 
Releases Look Up 

Spill: 7/18/1995.  #2 fuel oil from an underground 
storage tank ("UST").  Permanent solution met.  

No impact based on 
status/location 

Pole 47/16 G 30.46 928 NW Smith Rd Ashfield Franklin Mass DEP Reportable 
Releases Look Up 

Spill: 10/28/2000.  Transformer-non-PCB transformer 
oil, approximately 15 gallons.  Permanent solution met; 
but contamination has not been reduced to background.  

No impact based on 
status/location 

Before Buckland G 30.69 38 SE Rte. 112 Ashfield Franklin Mass DEP Reportable 
Releases Look Up 

Spill: 10/20/1994.  450 gallons of diesel fuel from a 
vehicle fuel tank.  A permanent solution has been 

achieved, but contamination has not been reduced to 
background.  

No impact based on 
status/location 

Residence H 5.57 261 NW 422 Taylor Rd Shelburne Franklin Mass DEP Reportable 
Releases Look Up 

Spill: 8/27/2009.  During demolition, an aboveground 
storage tank (“AST”) that contained #2 fuel oil released 
approximately 20gallons below slab.  Absorbents were 
applied, and approximately 3,985 gallons of petroleum 

contaminated groundwater were evacuated and 
approximately 168.63 tons of petroleum contaminated 

soils were removed.  Permanent solution met.  

No impact based on 
status/location 

No Location Aid H 7.85 434 SW 330 Upper Rd Deerfield Franklin Mass DEP Reportable 
Releases Look Up 

Spill: 12/11/2003. 150 gallons of heating oil.  
Permanent solution met.  

No impact based on 
status/location 

Railyard H 11.11 950 NW Railroad Ave East Deerfield Franklin Mass DEP Reportable 
Releases Look Up 

Spill: 6/26/2000.  Approximately 800 gallons from a 
rail car.  A permanent solution has been achieved, but 
contamination has not been reduced to background.  

No impact based on 
status/location 
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Table L7-A-1 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Pipeline in Massachusetts 

Site Name Segment1 Nearest 
Milepost 

Approximate Location Address of Hazardous Waste Release Site 

Relevant Database(s)/ 
Source(s) Status and Contamination Issues Comments Distance  

from 
Pipeline 

(feet) 

Direction 
from 

Pipeline 
Street Township/ 

Town County 

Pan Am Railyard H 11.11 950 NW 38 Railroad Ave East Deerfield Franklin Mass DEP Reportable 
Releases Look Up 

Multiple spills of diesel fuel, a spill of 10 gallons of 
lubrication oil, 100 pounds of hydrochloric acid, and 60 

gallons of hydraulic oil.  Multiple RTNs for this site.  
Work still being performed at the site.   

No impact based on 
status/location 

Northfield Mountain Station H 18.74 454 NW 99 Millers Falls Rd Northfield Franklin Mass DEP Reportable 
Releases Look Up 

Spill: 8/9/1999.  Reported hit of 1300 mg/kg of TPH. 
Remedial actions have not been conducted because a 

level of no significant risk exists.  

No impact based on status 
location 

Residential Street H 22.69 1,113 SE Old Wendell Rd Northfield Franklin Mass DEP Reportable 
Releases Look Up 

Spill: 12/8/1996.  21 gallons of transformer oil from a 
transformer.  A permanent solution has been met, but 
contamination has not been reduced to background.  

No impact based on 
status/location 

Northeast Investment Company L 0.25 570 NE 955 Broadway St Dracut Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 4/15/1988.  Soil contaminated with chlorinated 
volatile organic compounds ("VOCs").  Soil was 

removed in 1982.  During a Phase II, it was concluded 
that there was no significant risk to public health or 

safety or a risk of harm to the environment.  

No impact based on 
status/location 

Former Exxon Terminal L 0.25 497 NE 970 Broadway Dracut Middlesex Mass DEP Reportable 
Releases Look Up 

Spills: 1/15/1987 & 1/4/2001.  No free product present 
in groundwater.  Further remedial actions have not been 
conducted in 2001 because a level of no significant risk 

exists.  

Site under evaluation 

No Location Aid N 0.62 440 NE 1320 Methuen Street Dracut Middlesex Mass DEP Reportable 
Releases Look Up 

Rupture of logging truck tank releasing diesel fuel onto 
soil (4/10/2013). Approximately 20 gallons - release 
was contained with absorbent material and hay bales 
were placed to prevent impact to wetlands.  Cleanup 

performed by New Energy Alliance.  

No impact based on 
status/location 

Brox Quarry N 0.68 1,156 NE 1471 Methuen St Dracut Middlesex Mass DEP Reportable 
Releases Look Up 

Two spills between 1993 and 2005 of hydraulic fluid 
and #2 fuel oil.  A temporary solution is in place with 
semi-annual monitoring of non-aqueous phase liquid 

(“NAPL”).  

No impact based on 
status/location 

Rte. 110 N 1.23 856 NE 1166 Merrimack Ave Dracut Middlesex Mass DEP Reportable 
Releases Look Up 

Spill 11/19/2007.  43 gallons of non-PCB mineral oil 
dielectric fluid from an electrical transformer.  Site 

closed. 

No impact based on 
status/location 

No Location Aid N 2.60 1,030 SW 1 Highwood Dr Tewksbury Middlesex Mass DEP Reportable 
Releases Look Up 

Spill 9/26/2002. 20 gallons of hydraulic oil.  Site 
closed. 

No impact based on 
status/location 

No Location Aid N 3.01 703 SW 1920 Andover St Tewksbury Middlesex Mass DEP Reportable 
Releases Look Up 

Tw0 spills between 1999 and 2009 of fuel oil and 
gasoline.  Soil affected.  Site closed. 

No impact based on 
status/ location 
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Table L7-A-1 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Pipeline in Massachusetts 

Site Name Segment1 Nearest 
Milepost 

Approximate Location Address of Hazardous Waste Release Site 

Relevant Database(s)/ 
Source(s) Status and Contamination Issues Comments Distance  

from 
Pipeline 

(feet) 

Direction 
from 

Pipeline 
Street Township/ 

Town County 

Gardner Residence N 3.77 394 NE 31 Brown St Andover Essex Mass DEP Reportable 
Releases Look Up Spill 8/11/2005.  Site closed. No impact based on 

status/location 

Near Tewksbury Line N 4.84 447 NE 78 Blanchard St Andover Essex Mass DEP Reportable 
Releases Look Up 

Spill 10/8/1996.  A temporary cleanup has been 
completed but it has not reached a level of no 

significant risk.  The site will be evaluated every 5 
years.  

No impact based on 
status/location.  

No Location Aid N 5.59 1,262 SW 1059 East St Tewksbury Middlesex Mass DEP Reportable 
Releases Look Up Spill 12/7/2006. 26 gallons of diesel fuel. Site closed. No impact based on 

status/location 

Connor Construction Company 
(Former) N 5.67 902 SW 1082 And 1120 East St Tewksbury Middlesex Mass DEP Reportable 

Releases Look Up 

Spill 12/13/2006.  Chlorinated solvent compounds were 
detected in groundwater during site investigations.  No 
remedial actions have been conducted because a level 

of no significant risk exists.  

No impact based on 
status/location 

Tecfab Inc. Fmr N 5.68 852 SW 1130 East St Tewksbury Middlesex Mass DEP Reportable 
Releases Look Up 

Spill 10/15/1988.  A spill was supposedly reported, but 
never followed up with.  A site review was conducted, 

and no significant risk exists.  

No impact based on 
status/location 

Smith & Nephew Dyonics Inc. N 5.83 5 SW 160 Dascomb Rd Andover Essex Mass DEP Reportable 
Releases Look Up 

Spill 10/1/1993.  VOCs detected.  Licensed site 
professional (“LSP”) has determined that no further 

action was needed for the site.  

Impact unlikely based on 
status/location 

Off Route 93 N 5.84 354 NE 146 Dascomb Rd Andover Essex Mass DEP Reportable 
Releases Look Up 

Spill 11/14/1995.  100 gallons of #2 fuel oil from a 
UST.  Site closed. 

No impact based on 
status/location 

No Location Aid N 5.96 1,005 SW 1650 Shawsheen St Tewksbury Middlesex Mass DEP Reportable 
Releases Look Up 

Spill 3/3/1999.  80 gallons of diesel fuel from a vehicle.  
Site closed.  

No impact based on 
status/location 

Liquid Carbonic N 5.96 771 SW 1685 Shawsheen St Tewksbury Middlesex Mass DEP Reportable 
Releases Look Up 

4 spills between 1986 and 1997 of methylnaphthalene, 
trichloroethane, trichloroethene, dimethylphenol and 

TPH, hydraulic oil and diesel.  Site closed.   

No impact based on 
status/location 

No Location Aid N 6.03 1,083 SW 1635 Shawsheen St Tewksbury Middlesex Mass DEP Reportable 
Releases Look Up Spill 10/3/1995.  Fuel oil from a UST.  Site closed. No impact based on 

status/location 

Tanker Truck Overfill Burtt 
Road Substation N 6.72 1,248 NE Burtt Rd Andover Essex Mass DEP Reportable 

Releases Look Up 

Spill: 6/17/2004.  15 gallons of mineral oil dielectric 
fluid and 16 gallons of transformer oil.  Permanent 

solution met, but contamination has not been reduced 
to background.  

Impact unlikely based on 
status 

Genetics Institute N 6.73 1,180 NE 1 Burtt Rd Andover Essex Mass DEP Reportable 
Releases Look Up 

4 spills between 1993 and 2004.  Spills of toluene, 
trichlorofluoromethane, and diesel fuel.  A permanent 
solution has been achieved but contamination has not 

been reduced to background for the diesel spill.  

Impact unlikely based on 
status 
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Table L7-A-1 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Pipeline in Massachusetts 

Site Name Segment1 Nearest 
Milepost 

Approximate Location Address of Hazardous Waste Release Site 

Relevant Database(s)/ 
Source(s) Status and Contamination Issues Comments Distance  

from 
Pipeline 

(feet) 

Direction 
from 

Pipeline 
Street Township/ 

Town County 

No Location Aid N 8.05 187 NE 326 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 8/20/1999.  VOCs detected at 240 parts per 
million (“ppm”) after 110 gallons of unknown 

substance from drums.  Site closed. 

Impact unlikely based on 
status/location 

Dow Industries Inc. N 8.09 70 NE 271 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 12/1/2011.  C9-C18 aliphatic hydrocarbons 
detected at 4,600 milligrams per kilograms (“mg/kg”) 
and C19-C36 aliphatic hydrocarbons detected at 5,500 

mg/kg.  Site closed. 

Impact unlikely based on 
status/location 

Screenprint N 8.09 70 NE 271 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 4/15/1990.  VOCs detected from UST.  Not a 
disposal site.  Closed. 

Impact unlikely based on 
status/location 

Route 125 N 8.09 70 NE 271 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 10/18/1993. Gasoline detected at 55 ppm from a 
UST. Remedial actions have not been conducted 

because a level of no significant risk exists.  

Impact unlikely based on 
status/ location 

No Location Aid N 8.13 63 SW Ballardville Rd Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 11/3/1997.  1.5 gallons of hydrochloric acid; 8 
lbs. of hydrochloric acid from drums.  A permanent 

solution has been achieved and contamination has been 
reduced to background.  

No impact based on 
status/location 

No Location Aid N 8.20 359 SW 255 Ballardvale Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 4/17/1998.  Arsenic, lead and zinc detected.  Site 
closed. 

No impact based on 
status/location 

Pad-Mounted Transformer N 8.20 359 SW 255 Ballardvale Rd Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 5/14/2003.  73 gallons of transformer oil.  Site 
closed. 

No impact based on 
status/location 

No Location Aid N 8.24 555 SW 250 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 11/1/2006.  55 gallons of isophorone 
diisocyanate.  Site closed. 

No impact based on 
status/location 

No Location Aid N 8.26 761 SW 240 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 4/17/1998.  Arsenic, chromium, and silver 
detected on site.  A permanent solution has been met.  

No impact based on 
status/location 

No Location Aid N 8.42 1,279 SW 220 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 5/5/1997.  50 gallons of hydraulic fluid; 80 
gallons of hydraulic oil. Site closed. 

No impact based on 
status/location 

Proposed Detention Pond Area N 8.72 1,174 SW 200 Ballardvale Street Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 9/9/2013arsenic exceeded state standards, 
probably naturally occurring arsenic.  Disposed of at 

Barre and Fitchburg Landfill.  

No impact based on 
status/location 

Vacant Building N 8.75 1,196 SW 150 Ballardvale St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 11/7/2007.  Arsenic was detected during a site 
investigation.  Site closed. 

No impact based on 
status/location 

Industrial Development Site N 8.93 1,027 NE 16 Upton Dr Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 1/15/1987.  Contamination assumed to be from 
an upgradient property at 10 Upton Drive.  

No impact based on 
status/location 

Century Reproductions Inc. N 8.95 1,064 NE 10 Upton Dr Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 1/15/1987.  LSP specified no further action 
required. 

No impact based on 
status/location 
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Dew Garage N 9.20 1,047 SW 135 Andover St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Three spills between 8/8/2000 & 11/15/2005: 
Petroleum with active remediation.  

No impact based on 
status/location.  

Gravel Pit N 10.04 616 NE 900 Salem Street Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Vehicle accident, spill of hydraulic fluid (15 gallons) 
on 2/13/2015.  Closed.  

No impact based on 
status/location 

No Location Aid N 10.05 321 NE 500 To 773 Salem Street Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Vehicle accident between two dump trucks 
(8/21/2014).  Approximate spill of 35 gallons.  No 

impact to catch basins, storm drains, or surface water.  

No impact based on 
status/location 

Rte. 62  Heffron N 10.06 303 SW 800 Salem St Wilmington Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 4/20/2003.  Lead discovered after a barn fire.  
Site closed. 

No impact based on 
status/location 

Residential Property N 10.43 644 SW 45 Linwood Ave North Reading Middlesex Mass DEP Reportable 
Releases Look Up Spill: 4/20/2003.  Lead detected.  Site closed. No impact based on 

status/location 

Residence N 11.35 1,108 SW 32 Eames St North Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 1/26/2009.  #2 fuel oil.  Several holes noted in 
UST during removal.  Storm drains and catch basins 

were not impacted.  Site closed. 

No impact based on 
status/location 

Residence N 11.35 1,307 SW 25 Eames St North Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 1/12/2010.  Approximately 200 gallons of 
heating oil.  A NAPL/groundwater recovery system 
was operating at the site, but as of May 2010, it had 
been shut down.  Potentially responsible party was 
financially unable to perform next step of response 
actions, and no update provided past May 2010 on 

MassDep website.  

No impact based on 
status/location. 

Lot 2 Map 24 N 11.42 728 NW 86 Main St North Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 3/14/1996.  Petroleum hydrocarbons detected.  
Remedial actions have not been conducted because a 

level of no significant risk exists.  

No impact based on 
status/location 

Exxon Station N 11.42 543 NE 85 Main St Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Multiple spills between 2000 and 2009. Gasoline.  
Multiple RTNs for this Exxon site.  Air sparging and 
soil vapor extraction treatment system.  During site 

closure, 2-methylnapthalene was detected. 

No impact based on 
status/location. 

No Location Aid N 11.42 438 NE 79 Main St North Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 11/3/2003.  C9 through C10 aromatic 
hydrocarbons at 3,600 micrograms per liter.  Site 

closed.   

No impact based on 
status/location 

Gulf Station (Fmr Exxon) N 11.42 543 NE 85 Main St Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Multiple spills between 2000 and 2009. Gasoline.  
Multiple RTNs for this Exxon site. Air sparging and 
soil vapor extraction treatment system.  During site 

closure, 2-methylnapthalene was detected. 

No impact based on 
status/location 
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No Location Aid N 12.53 1,287 NE 26 Cedar St North Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Spill: 8/2/2000.  15 gallons of hydraulic fluid; 7 gallons 
of motor oil.  Site closed. 

No impact based on 
status/location 

Camp Curtis Guild N 12.72 159 NW 25 Haverhill St Reading Middlesex Mass DEP Reportable 
Releases Look Up 

Four spills: one in May 1996, two in July 1996, and 
one in 2005.  #2 fuel oil and diesel.  Site closed.  

Activity and use limitation.  Antimony, copper, and 
lead at site.  

No impact based on 
status/location 

No Location Aid N 13.31 1,036 NE 30 Marshall St North Reading Middlesex Mass DEP Reportable 
Releases Look Up 2 Spills during 2001 of fuel oil #2.  Site closed. No impact based on 

status/location 

Bostik O 2.81 97 NW 211 Boston Street Middleton Essex Mass DEP Reportable 
Releases Look Up 

Several spills between 1987 and 2011. Soil that has 
been affected by PCB leaching from building caulking.  

No impact based on 
status/location 

Property O 3.92 529 NE 24 Hilldale Ave Middleton Essex Mass DEP Reportable 
Releases Look Up Spill: 3/17/1994.  Petroleum.  Site closed. No impact based on 

status/location 

Residence O 5.32 1,138 NE 250 Andover Street Danvers Essex Mass DEP Reportable 
Releases Look Up 

Spill: 9/1/2011.  Approximately 352 fuel oil and 586 #2 
fuel oil.  Product and tank /piping removed.  

Monitoring wells installed; site closed. 

No impact based on 
status/location 

Off Lowell/Rte. 110-Dracut P 2.93 411 NW 220 Wheeler St Methuen Essex Mass DEP Reportable 
Releases Look Up 

Spill: 10/23/1993.  20 gallons of diesel fuel from a 
tanker truck.  Threat of release has been eliminated.  

No impact based on 
status/location 

No Location Aid P 4.41 665 SE Westwind Dr Methuen Essex Mass DEP Reportable 
Releases Look Up 

Spill: 6/14/2004.  31 gallons of hydraulic fluid. A 
permanent solution has been achieved and 

contamination has been reduced to background.  

No impact based on 
status/location 

West Methuen Substation P 5.46 839 SE Pelham St Methuen Essex Mass DEP Reportable 
Releases Look Up 4 spills from 1999 to 2001.  Mineral oil.  Site closed. No impact based on 

status/location 

Pole Number 1751 P 6.26 1,310 NW Hampshire Rd Methuen Essex Mass DEP Reportable 
Releases Look Up 

Spill: 10/12/2006.  Transformer release of mineral oil 
dielectric fluid.  Site closed. 

No impact based on 
status/location 

Downgradient Property P 7.10 1,170 SE 55 Hampshire Rd Methuen Essex Mass DEP Reportable 
Releases Look Up 

Spills: 2/9/1995 and 12/16/2008.  Site closed. Activity 
and use limitation has been implemented.  

No impact based on 
status/location 

Fitchburg Gas & Electric 
Transformer Release Q 9.37 920 NE 130 Lunenburg Rd Townsend Middlesex Mass DEP Reportable 

Releases Look Up 
Spill: 2/3/2007.  Mineral oil dielectric fluid from an 

electrical transformer.  Site closed. 
No impact based on 

status/location 

Clutch And Brake Q 13.29 1,041 NE 420 Massachusetts Ave Lunenburg Worcester Mass DEP Reportable 
Releases Look Up Spills on 4/1/1999 and 2/25/2002.  Site closed. No impact based on 

status/location 

Roadway Release Q 13.38 474 SW Lunenburg St Lunenburg Worcester Mass DEP Reportable 
Releases Look Up 

Spill: 5/13/1997.  40 gallons of hydraulic oil.  Site 
closed. 

No impact based on 
status/location 

S & S Concrete Floors Inc. Q 13.39 325 SW Rte. 2A And Rte. 13 Lunenburg Worcester Mass DEP Reportable 
Releases Look Up 

Spill: 10/16/2001.  43 gallons of hydraulic oil. Site 
closed. 

No impact based on 
status/location 
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Residences Q 13.43 1,188 NE 23 24 25 Hollis Rd Lunenburg Worcester Mass DEP Reportable 
Releases Look Up 

Spill: 2/25/2002.  Lead detected at 49.4 parts per billion 
(“ppb”).  Remedial actions have not been conducted 

because a level of no significant risk exists.  

No impact based on 
status/location 

Wal-Mart Stores, East Loop Q 13.43 1,217 SW 301 Massachusetts Ave Lunenburg Worcester Mass DEP Reportable 
Releases Look Up 

Spill: 1/20/2005.  10 gallons of hydraulic fluid. Site 
closed. 

No impact based on 
status/location 

Source:  MADEP 2015. 
1 Each segment is associated with its own set of MPs beginning at MP 0.00. 
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Market Path Tail Station Compressor 
Station Exxon Terminal Former K 1.05 16 SE 970 Broadway Rd Dracut Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spills: 1/15/1987 and 1/4/2001.  
No free product present in 

groundwater.  Further remedial 
actions have not been conducted 

in 2001 because a level of no 
significant risk exists.  

Site under 
evaluation 

Market Path Tail Station Compressor 
Station 

Northeast Investment 
Company K 1.05 35 SE 955 Broadway St Dracut Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 4/15/1988.  Soil 
contaminated with chlorinated 
VOCs.  Soil was removed in 

1982.  During a Phase II, it was 
concluded that there was no 

significant risk to public health 
or safety or a risk of harm to the 

environment.  

No impact based 
on status/location 

Market Path Tail Station Compressor 
Station Verizon Facility K 1.05 1,200 NE 28 Diana Lane Dracut Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 11/25/2014. Arsenic and 
C19 thru C36 hydrocarbons 

detected.  Unclassified.  

Impact unlikely 
based on 

status/location 

200-1 Check Meter Station No Location Aid N 14.28 1,250 NW 22 Hickory Ln North 
Reading Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 7/23/2002.  12 gallons of 
mineral oil dielectric fluid and 

15 gallons of transformer oil.  A 
permanent solution has been 

met but has not been reduced to 
background.  

No impact based 
on status/location 

Everett Meter Station New England Produce 
Center N/A N/A 1,134 SE 90 New England 

Produce Center Chelsea Suffolk 
Mass DEP 

Reportable Releases 
Look Up 

Two spills: 4/16/2014 and 
6/17/2015.  1 pound of 
manufactured gas plant 

(“MGP”) waste and a detection 
of TPHs at 145 mg/kg.  Both 
spills are labeled as utility-
related abatement measure 
(“URAM”), which means a 
release tracking number has 

been assigned to a release where 
a utility-abatement measure is 

being or was performed.  

Impact unlikely 
based on status 

Everett Meter Station Beachham Street Sewer 
Manhole N/A N/A 1,008 SW 210 Beacham St Everett Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 10/23/2007.  Food grade 
oils of unknown amount.  A 
permanent solution has been 
achieved; contamination has 
been reduced to background.  

No impact based 
on status/location 
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Everett Meter Station Behen N/A N/A 903 SE 250 Beacham St Everett Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 1/15/1987.  Unknown 
chemical of unknown amount.  
No further action by MADEP.  

No impact based 
on status/location 

Everett Meter Station Chelsea Fmr Island End 
River Oxbow N/A N/A 1,160 SW Beacham St Everett Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 7/23/1999.  Coal tar, 
benzo(a)pyrene, 

benzo(b)fluoroanthene, and 
benz(a)anthracene detected at 

site.  An Activity and Use 
Limitation (“AUL”) exists at 

site.  The site must be evaluated 
every 5 years.  

No impact based 
on status/location 

Everett Meter Station Eastern Back Park Lot N/A N/A 1,021 SW 201 Beacham St Everett Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 6/15/2000.  50 gallons of 
diesel fuel from a vehicle. A 
permanent solution has been 

met, but not reduced to 
background.  

No impact based 
on status/location 

Everett Meter Station Market St N/A N/A 1,048 SE 300 Beacham St Chelsea Suffolk 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 5/26/2003.  45 gallons of 
diesel from a vehicle.  A 

permanent solution has been 
achieved and contamination has 

been reduced to background.    

No impact based 
on status/location 

Everett Meter Station Monarch Foods Parking 
Lot N/A N/A 1,007 SW 212 Beacham St Everett Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 8/2/1995.  50 gallons of 
diesel fuel from a vehicle. A 
permanent solution has been 

achieved and contamination has 
been reduced to background.  

No impact based 
on status/location 

Everett Meter Station New England Produce 
Market N/A N/A 1,048 SE 300 Beacham St Chelsea Suffolk 

Mass DEP 
Reportable Releases 

Look Up 

Multiple spills: 9/12/2000, 
8/4/2003, 9/15/2009, 9/28/2011, 
and 8/11/2015.  Spills involved 

hydraulic oil and diesel fuel.  
All spills are categorized as 
permanent solution has been 

achieved or permanent solution 
with no conditions.   

No impact based 
on status/location 

Everett Meter Station New England Produce 
Center N/A N/A 1,160 SW 300 Beacham St Everett Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 9/18/2000.  35 gallons of 
diesel fuel.  Permanent solution 

has been achieved and 
contamination has been reduced 

to background.  

No impact based 
on status/location 
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Everett Meter Station No Location Aid N/A N/A 1,027 SW 217 Beacham St Everett Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 12/12/2003.  7-inch of 
NAPL.  Prior spill exists at this 
site, and the site is listed as a 

temporary cleanup.  It does not 
present a “substantial hazard”, it 

has not reached a level of no 
significant risk.  Site is to be 

evaluated every 5 years.  

No impact based 
on status/location 

Everett Meter Station No Location Aid/U.S. 
Food Service N/A N/A 1,021 SW 201 Beacham St Everett Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Multiple spills between 1996 
and 2008.  Fuel oil, diesel oil.  

All releases have been 
determined that a permanent 

solution has been reached, and 
contamination has been reduced 

to background.  

Impact unlikely 
based on status 

Everett Meter Station No Location Aid N/A N/A 1,011 SW Behen and Beacham 
Streets Everett Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 9/6/2011.  Semivolatile 
organic compounds (“SVOCs”) 
and TPHs detected.  A release 

tracking number has been 
assigned to a release where a 
utility-abatement measure is 

being or was performed.  

Impact unlikely 
based on status 

Everett Meter Station Penn Transport N/A N/A 1,007 SW 212 Beacham St Everett Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 1/15/1987.  Unknown 
chemical of unknown amount 

from a UST.  A permanent 
solution has been achieved, 
contamination has not been 

reduced to background, and an 
AUL has been implemented.  

Impact unlikely 
based on status 

Everett Meter Station Roadside N/A N/A 1,170 SE 167 Beacham St Chelsea Suffolk 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 4/26/2001.  50 gallons of 
diesel fuel.  A permanent 

solution has been achieved, but 
contamination has not been 

reduced to background.  

Impact unlikely 
based on status 
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Everett Meter Station William St Coal Tar 
Dump Fmr N/A N/A 863 SE 276 Beacham St Chelsea Suffolk 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 1/15/1989.  Unknown 
chemical of unknown amount.  

Remedial actions have not been 
conducted because a level of no 

significant risk exists.  AUL 
implemented at site.  A second 

spill occurred on 6/22/2015, 
which consisted of 12 gallons of 

diesel fuel.  This spill is still 
uncategorized.  

Impact unlikely 
based on status 

North Adams Custody 
(20103) Meter Station Berkshire Anodizing N/A N/A 645 SE 59 Hodges Cross Rd North 

Adams Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 5/21/1999 and 
3/22/2010.  TCE detected at 239 

ppb. Nickel detected at 33.6 
mg/kg.  No remedial action has 

been conducted because no 
significant risk exists.  

Impact unlikely 
based on status 

North Adams Custody 
(20103) Meter Station Former North Adams 

Plaza N/A N/A 907 SW Route 8 North 
Adams Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 3/16/2009.  Benzene and 
C5 through C8 aliphatic 

hydrocarbons detected. O&M 
during long-term treatment 

processes are implemented to 
track cleanup progress.  

No impact based 
on status/location 

North Adams Custody 
(20103) Meter Station LaValley Oil Bulk 

Terminal N/A N/A 583 SE Hodges Cross Rd North 
Adams Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spills: 7/28/2005 and 
6/17/2006.  Detection of C9-
C12, C9-C18, and C11-C22 
detected from an AST.  50 

gallons of diesel fuel.  Site is 
categorized as Tier 2.  

No impact based 
on status/location 

North Adams Custody 
(20103) Meter Station North Adams Plaza N/A N/A 907 SW Route 8 North 

Adams Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 6/11/2001.  C9 through 
C18 aliphatic hydrocarbons 

detected.  Permanent solution 
has been achieved and 

contamination has been reduced 
to background.  

Impact unlikely 
based on status 

North Adams Custody 
(20103) Meter Station Sure Oil N/A N/A 1,226 SW Curran Way North 

Adams Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 2/26/1987.  Petroleum 
from UST.  A permanent 

solution has been achieved but 
contamination has not been 

reduced to background.  

No impact based 
on status/location 

Lawrence (20103) Meter Station Roadway N/A N/A 1,195 SE 20 Aberdeen Road Methuen Essex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 10/3/2013.  14 gallons of 
hydraulic fluid.  Permanent 

solution achieved.  

Impact unlikely 
based on status 
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Southbridge (20108) Meter Station Bridge Removal Project N/A N/A 379 NW N. Woodstock Rd & E 
Main St Southbridge Worcester 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 9/12/2012.  Dieldrin and 
polychlorinated biphenyls 
detected from roadway.  

Permanent solution achieved, 
but contamination has not been 

reduced to background.  

Impact unlikely 
based on status 

Southbridge (20108) Meter Station Former Shell Station N/A N/A 766 SE 491 East Main St Southbridge Worcester 
Mass DEP 

Reportable Releases 
Look Up 

Two spills: 4/15/1989 and 
11/5/2007.  Unknown chemical 

of unknown amount.  
Permanent solution has been 

met, but contamination has not 
been reduced to background.  

No impact based 
on status/ location 

Southbridge (20108) Meter Station Getty Station N/A N/A 748 NW 333 East Main St Southbridge Worcester 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 13/12/1997 and 
3/15/1999.  Detection of benzo 

anthracene, benzo pyrene, 
benzo fluoranthene. Permanent 

solution has been met but 
contamination has not been 

reduced to background.  

No impact based 
on status/ location 

Southbridge (20108) Meter Station MD Motors N/A N/A 36 NE 401 East Main St Southbridge Worcester 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 7/15/1989 and 
12/11/1998. Waste oil of 
unknown amount from 

junkyard.  Tier 2.  

No impact based 
on status/ location. 

Southbridge (20108) Meter Station Xtra Mart N/A N/A 265 SE 464 East Main St Southbridge Worcester 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 11/12/1996, 4/22/1997, 
and 6/20/2001. Kerosene and 

TPH. Primary RTN determined 
permanent solution achieved, 

but contamination has not been 
reduced to background. Other 

RTNs closed.  

Impact unlikely 
based on 

status/location 

Spencer (20191) Meter Station Former Plante Auto 
Body N/A N/A 1,084 NW 37 Main St Spencer Worcester 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 9/16/2010. Aromatic 
hydrocarbons detected from 

UST.  Permanent solution has 
been achieved but 

contamination has not been 
reduced to background.  AUL 

exists at the site.  

No impact based 
on status/location 

Spencer (20191) Meter Station Keyspan Roadway 
Release N/A N/A 1,223 NE Pearl St Spencer Worcester 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 12/12/2006.  Aromatic 
hydrocarbons detected.  A 

release tracking number has 
been assigned to a release where 

a utility-abatement measure is 
being or was performed.  

No impact based 
on status/location 
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Lexington (20192) Meter Station Hanscom Air Force Base N/A N/A 442 NW 104 Barksdale St 
Building 1520 Bedford Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 3/15/2010.  150 gallons of 
hydraulic oil.  Permanent 

solution achieved, but 
contamination has not reduced 

to background.  

No impact based 
on status/location 

Lexington (20192) Meter Station Hanscom Air Force Base N/A N/A 409 NW Grenier at Barksdale 
St Bedford Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 6/24/2008.  Methane and 
VOCs detected. Permanent 

solution met.  

No impact based 
on status/location 

Lexington (20192) Meter Station Hanscom Air Force Base N/A N/A 931 SW 120 Grenier Rd 
Building 1612 Lincoln Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spills: 6/1/1995.  1,200 pounds 
of trichlorofluoromethane. 

Remedial actions have not been 
conducted because a level of no 

significant risk exists.  

No impact based 
on status/location 

Lexington (20192) Meter Station No Location Aid N/A N/A 1,090 NE 131 Hartwell Ave Lexington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 12/31/2013.  150 gallons 
from AST.  Tier 2/ Phase II.  

No impact based 
on status/location 

Lexington (20192) Meter Station Power Plant, Hanscom 
Air Force Base N/A N/A 983 SE 145 Randolph Rd Lexington Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 4/2/2007.  30 gallons of 
#6 fuel oil.  Permanent solution 

achieved.  

No impact based 
on status/location 

Burlington (20341) Meter Station Bellofram Corp N/A N/A 782 NE 30 Blanchard Rd Burlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 3/10/1988 and 
12/1/1994.  Gasoline/VOCs; #2 

fuel oil from UST.  RTNs 
closed.   

No impact based 
on status/location 

Burlington (20341) Meter Station FMR High Voltage Eng. 
Corp/Bellofram Site N/A N/A 793 NE 3 Van De Graaff Dr Burlington Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 10/1/1993.  VOCs 
detected.  Class C-a temporary 

cleanup.  Although the site does 
not present a substantial hazard, 
it has not reached a level of no 
significant risk.  The site must 

be evaluated every 5 years.  

Impact unlikely 
based on 

status/location 

Burlington (20341) Meter Station No Location Aid N/A N/A 1,086 SW 76 Blanchard Rd Burlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 9/17/2012.  165 gallons of 
MODF non-PCB. Permanent 

solution has been achieved, but 
contamination has not reduced 

to background.  

No impact based 
on status/location 
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Table L7-A-2 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Meter Stations and Compressor Stations in Massachusetts 

Facility Name Facility Type Site Name Segment1 Nearest  
Milepost 

Approximate Location Address of Hazardous Waste Release Site 
Relevant 

Database(s)/ 
Source(s) 

Status and Contamination 
Issues Comments Distance 

from 
Facility 

(feet) 

Direction 
from 

Facility 
Street Township/ 

Town County 

Burlington (20341) Meter Station No Location Aid N/A N/A 1,191 SW 78 Blanchard Rd Burlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 7/7/1999.  
1,1-dichloroethene, 

tetrachloroethene, and 
trichloroethene detected. 

Contamination is coming from 
an upgradient property.  

No impact based 
on status/location 

Burlington (20341) Meter Station NStar 1000 KVA 
Transformer N/A N/A 700 SW 70 Blanchard Rd Burlington Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 11/15/2006.  Mineral oil-
dielectric fluid. Permanent 

solution met, but contamination 
has not been reduced to 

background.  

No impact based 
on status/location 

Burlington (20341) Meter Station Tech Weld Corp N/A N/A 700 SW 70 Blanchard Rd Burlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 10/15/1989.  VOCs 
detected, possibly from septic.  
Contamination is coming from 

an upgradient property.  

No impact based 
on status/location 

Arlington (20115) Meter Station No Location Aid N/A N/A 235 SE 38 Towers Rd Arlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 6/6/1996.  #2 Fuel Oil 
from UST.  Permanent solution 
met, but contamination has not 
been reduced to background.  

No impact based 
on status/location 

Arlington (20115) Meter Station No Location Aid N/A N/A 169 NW 7 Mohawk Rd Arlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 4/23/1994.  #2 fuel oil 
from residential UST. 

Permanent solution has been 
met, but contamination has not 
been reduced to background.  

No impact based 
on status/location 

Arlington (20115) Meter Station Property N/A N/A 1,115 SE 12 Dickson Ave Arlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 10/1/1993.  Unknown 
chemical of unknown amount, 

probably UST. Permanent 
solution met, but contamination 

has not been reduced to 
background.  

No impact based 
on status/location 

Arlington (20115) Meter Station Ridge Street N/A N/A 1,274 SE 32 Teresa Cir Arlington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 11/12/1997.  100 gallons 
of #2 fuel oil from residential 
AST. Permanent solution met, 
but contamination not reduced 

to background.  

No impact based 
on status/location 

Reading (20136) Meter Station Electric Substation 4 N/A N/A 355 SW 45 Causeway Rd Reading Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 9/3/2009.  Aroclor 1232 
detected 9.1 mg/kg. Permanent 

solution has been met but 
contamination has not been 

reduced to background.  

No impact based 
on status/location 

Reading (20136) Meter Station Route 129 N/A N/A 376 SW Causeway St Reading Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 10/2/2000.  30 gallons of 
paint waste from drums. 

Permanent solution achieved.  

No impact based 
on status/location 
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Table L7-A-2 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Meter Stations and Compressor Stations in Massachusetts 

Facility Name Facility Type Site Name Segment1 Nearest  
Milepost 

Approximate Location Address of Hazardous Waste Release Site 
Relevant 

Database(s)/ 
Source(s) 

Status and Contamination 
Issues Comments Distance 

from 
Facility 

(feet) 

Direction 
from 

Facility 
Street Township/ 

Town County 

Pittsfield (20102) Meter Station Behind Teos Restaurant N/A N/A 315 SW 30 Commercial St Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 5/29/1997.  127 gallons of 
diesel fuel.  Permanent solution 

met.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station Brook N/A N/A 894 NE Merrill Rd Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 11/22/2006.  Gasoline 
from unknown source.  

Remedial actions have not been 
conducted because a level of no 

significant risk exists.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station Cogen Plant N/A N/A 844 NW 235 Merrill Rd Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 8/6/2002.  9 pounds 
(“lbs”) of sodium hypochlorite.  
Remedial actions have not been 
conducted because a level of no 

significant risk exists.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station Flynn Volkswagen N/A N/A 894 NE Merrill Rd Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 10/2/1990.  Petroleum of 
unknown amount from UST.  A 

permanent solution has been 
achieved, but contamination has 

not been reduced to 
background.  An AUL exists at 

this site.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station K10 10 31 N/A N/A 1,243 SW Grand Ave Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 11/12/1999.  PCBs. DEP 
has a Memorandum of 

Understanding (“MOU”) or 
other written agreement with a 

responsible party.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station MA Rail Yard N/A N/A 1,271 NW 1355 East St Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 2/17/2006.  40 lbs of 
ethanol.  Remedial actions have 
not been conducted because a 

level of no significant risk 
exists.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station Merrill Road Complaint N/A N/A 1,179 NW 171 Merrill Rd Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 1/15/1989.  Unknown 
chemical of unknown amount.  
DEP has determined that this 

location did not need to be 
reported and are not disposal 

sites.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station Northeast of Larch Street N/A N/A 894 NE Merrill Rd Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 3/25/2004.  10 gallons of 
jet fuel.  Permanent solution 

achieved, but contamination has 
not been reduced to 

background.  

No impact based 
on status/location 
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Table L7-A-2 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Meter Stations and Compressor Stations in Massachusetts 

Facility Name Facility Type Site Name Segment1 Nearest  
Milepost 

Approximate Location Address of Hazardous Waste Release Site 
Relevant 

Database(s)/ 
Source(s) 

Status and Contamination 
Issues Comments Distance 

from 
Facility 

(feet) 

Direction 
from 

Facility 
Street Township/ 

Town County 

Pittsfield (20102) Meter Station No Location Aid N/A N/A 1,081 NW 1400 East St Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 8/13/2001.  PCBs 
detected.  DEP has an MOU or 
other written agreement with a 

responsible party.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station Parcel K10-11-102 Part 
of Site Geaco230 N/A N/A 501 SW 0 Commercial St Pittsfield Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 9/10/2004.  PCBs 
detected.  A temporary cleanup.  

The site does not present a 
substantial hazard and it has not 
reached a level of no significant 

risk.  Site must be evaluated 
every 5 years.  

Impact unlikely 
based on status/ 

location; however, 
further evaluation 

is being 
conducted. 

Pittsfield (20102) Meter Station Parcel K10-11-102 Part 
of Site Geaco230 N/A N/A 365 SW 35 Commercial St Pittsfield Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 4/19/2001.  PCBs 
detected.  A temporary cleanup.  

The site does not present a 
substantial hazard and it has not 
reached a level of no significant 

risk.  Site must be evaluated 
every 5 years.  

Impact unlikely 
based on status/ 

location; however, 
further evaluation 

is being 
conducted. 

Pittsfield (20102) Meter Station Parcel K10-11-102 Part 
of Site Geaco230 N/A N/A 315 SW 30 Commercial St Pittsfield Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 8/18/1995.  PCB-
contaminated material.  A 

temporary cleanup.  The site 
does not present a substantial 

hazard and it has not reached a 
level of no significant risk. Site 

must be evaluated every 5 years.  

Impact unlikely 
based on status/ 

location; however, 
further evaluation 

is being 
conducted. 

Pittsfield (20102) Meter Station Parcel K10-11-102 Part 
of Site Geaco230 N/A N/A 327 NW 1450 East St Pittsfield Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 8/20/2004.  PCBs 
detected.  Temporary cleanup.  

Although the site does not 
present a substantial hazard, it 
has not reached a level of no 

significant risk. The site must be 
evaluated every 5 years.  

Impact unlikely 
based on status/ 

location; however, 
further evaluation 

is being 
conducted. 

Pittsfield (20102) Meter Station Pittsfield Generating 
Plant N/A N/A 844 NW 235 Merrill Rd Pittsfield Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 7/19/2013.  15 gallons of 
#2 fuel oil.  A permanent 

solution has been achieved, but 
contamination has not been 

reduced to background.  

No impact based 
on status/location 
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Table L7-A-2 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Meter Stations and Compressor Stations in Massachusetts 

Facility Name Facility Type Site Name Segment1 Nearest  
Milepost 

Approximate Location Address of Hazardous Waste Release Site 
Relevant 

Database(s)/ 
Source(s) 

Status and Contamination 
Issues Comments Distance 

from 
Facility 

(feet) 

Direction 
from 

Facility 
Street Township/ 

Town County 

Pittsfield (20102) Meter Station Pittsfield Sand & Gravel N/A N/A 701 NE 1530 East St Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spills: 1/24/1996 and 
4/27/1999.  15 gallons of 

hydraulic oil and 40 gallons of 
diesel fuel.  Both spills achieved 

permanent solution.  

No impact based 
on status/location 

Pittsfield (20102) Meter Station Right Of Way N/A N/A 1,243 SW Grand Ave Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 1/14/2000.  PCBs 
detected.  DEP has an MOU or 
other written agreement with a 

responsible party.   

Impact unlikely 
based on 

status/location 

Pittsfield (20102) Meter Station Ryder Truck Rental N/A N/A 315 SW 30 Commercial St Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 4/3/1995 and 4/4/1995. 
Gasoline and diesel fuel from 
UST.  Remedial actions have 

not been implemented because a 
level of no significant risk 

exists, but an AUL exists at the 
site.   

No impact based 
on status/location 

Pittsfield (20102) Meter Station West Side of GE 
Building OP-3 N/A N/A 894 NE Merrill Rd Pittsfield Berkshire 

Mass DEP 
Reportable Releases 

Look Up 

Spill: 6/10/1994.  Unknown 
chemical of oil, from drums. 
DEP has an MOU or other 
written agreement with a 

responsible party.  

Impact unlikely 
based on 

status/location 

North Adams Regulator Meter Station Freadman Steel Co. N/A N/A 1,184 NW 1625 East St Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 7/15/1994.  Aroclor 
detected.  Permanent solution 

has been met, but contamination 
has not been reduced to 

background.  

No impact based 
on status/location 

North Adams Regulator Meter Station J.H. Maxymillian Yard N/A N/A 984 NE 1801 East St Pittsfield Berkshire 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 4/30/2003.  50 gallons of 
#2 fuel.  Permanent solution 

achieved, but contamination has 
not been reduced to 

background.  

No impact based 
on status/location 

Wilmington Regulator Meter Station Luccis Super Market N/A N/A 1,168 SE 696 Woburn St Wilmington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 6/13/2007.  20 gallons of 
hydraulic fluid.  Permanent 

solution achieved.  

No impact based 
on status/location 



 

Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 

Attachment L7 – Unanticipated Discovery of Contamination Plan 
L7-A19 

 

November 2015 

Table L7-A-2 
Listings of Known Hazardous Waste Release Events Within 0.25 Mile of the Meter Stations and Compressor Stations in Massachusetts 

Facility Name Facility Type Site Name Segment1 Nearest  
Milepost 

Approximate Location Address of Hazardous Waste Release Site 
Relevant 

Database(s)/ 
Source(s) 

Status and Contamination 
Issues Comments Distance 

from 
Facility 

(feet) 

Direction 
from 

Facility 
Street Township/ 

Town County 

Wilmington Regulator Meter Station Noveon Inc. N/A N/A 1,110 SE 207 Lowell St Wilmington Middlesex 
Mass DEP 

Reportable Releases 
Look Up 

Spill: 10/10/2006.  50 gallons of 
bisulfate and 40 gallons of 

sodium hydroxide from drums.  
Permanent solution achieved.  

No impact based 
on status/location 

Wilmington Regulator Meter Station Textron Defense System 
Chemical Area N/A N/A 1,044 SE 201 Lowell St Wilmington Middlesex 

Mass DEP 
Reportable Releases 

Look Up 

Spills: 10/15/1989 and 
7/15/1992.  Petroleum and 

unknown substance.  A waiver 
completion statement has been 
submitted to DEP. Permanent 
solution has been met for the 

most recent spill.  

No impact based 
on status/location 

Source:  MADEP 2015. 
1 Each segment is associated with its own set of MPs beginning at MP 0.00. 
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

This Blasting Management Plan (“Plan”) outlines the procedures and safety measures that the 
construction Contractor (“Contractor”) will adhere to while implementing blasting activities along the 
pipeline right-of-way (“ROW”) during the Project.  The Contractor will be required to submit a Blasting 
Specification Plan to Tennessee that is consistent with the provisions of this Blasting Management Plan.  
The Contractor's plan, when approved by Tennessee, will be incorporated into the Contractor's scope of 
work. 

2.0 OBJECTIVE 

This Plan is intended to identify blasting procedures, including safety, use, storage, and transportation of 
blasting materials that are consistent with minimum safety requirements as defined by applicable Federal 
regulations (e.g., Title 27 Code of Federal Regulations [“CFR”] 181 - Commerce in Explosives; Title 49 
CFR 177 - Carriage by Public Highway; Title 29 CFR 1926.900 et seq. Sub-part U - Safety and Health 
Regulations for Construction – Blasting and Use of Explosives; Title 29 CFR 1910.109 – Explosives and 
Blasting Agents (OSHA); 29 CFR 1926.900 – General Provisions and Sections 901, 902, and 904-911), 
applicable state and local regulations, and Kinder Morgan Construction Specifications for Land Pipeline 
Construction.  Additionally, this Plan is intended to address environmental aspects of blasting activities 
and to identify areas of concern along the proposed pipeline loop segments. 

3.0 GENERAL REQUIREMENTS 

Blasting operations will be conducted by or under the direct and constant supervision of personnel legally 
licensed and certified to perform such activities in the jurisdiction where blasting occurs.  Prior to any 
blasting activities, the contractor will provide Tennessee with appropriate information documenting the 
experience, licenses, and permits associated with all blasting personnel.   
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Blasting-related operations, including obtaining, transporting, storing, handling, loading, detonating, and 
disposing of blasting material; drilling; and ground-motion monitoring, will comply with all applicable 
federal, state, and local regulations, permit conditions and the construction contract. 

Blasting for grade or trench excavation will be used where deemed necessary by a construction expert 
after examination of the site and in other locations only after other reasonable means of excavation have 
been used and are unsuccessful in achieving the required results.  Tennessee may specify locations 
(e.g., foreign line crossings, near structures) where consolidated rock will be removed by approved 
mechanical equipment such as rock-trenching machines, rock saws, hydraulic rams, or jack hammers in 
lieu of blasting. 

Before blasting, a site-specific Blasting Specification Plan must be submitted by the Contractor to 
Tennessee for approval.  Tennessee will contract a third-party engineer with expertise in blasting 
operations to review the site-specific blasting plan.  The engineer will analyze the data to determine the 
combined stress level of each affected pipeline and will make recommendations and/or forward approval 
to Tennessee before blasting may commence. 

Special blasting controls will be required where dry waterbody crossings are specified.  The type of 
blasting material, size of charges, sequence of firing, etc. will be selected to minimize shock wave stresses 
on aquatic life adjacent to the blasting area.  In addition to the use of matting to control fly rock, where 
specified, the Contractor will furnish the necessary labor and equipment to employ air bubble curtains. 

Tennessee will contract a third-party inspector that will be present during construction and blasting 
activities to monitor the Contractor and their blasting operations.  Approval is required to proceed prior to 
each blast.  Approval does not relieve the Contractor from responsibility or liability.  

4.0 PRE-BLASTING REQUIREMENTS 

Prior to the initiation of blasting operations, the Contractor will comply with the following: 

• The Contractor will obtain all required federal, state, and local permits relating to the 
transportation, storage, handling, loading, and detonation of blasting materials; 

• The Contractor will place all necessary "One-Calls" 48 hours prior to construction where 
One-Call systems are in place; 

• The Contractor will be responsible for the protection of all existing underground facilities; 
• Before performing any work on, or accessing the ROW, the Contractor will verify to Tennessee 

that all property owners have been notified of the impending construction and blasting activities; 
and  

• The Contractor will submit to the Tennessee representative its site-specific Blasting Plan for 
approval prior to execution of any blasting activity. 
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5.0 SITE-SPECIFIC BLASTING PLANS 

For each area determined to require blasting, a site-specific blasting plan will be created.  The 
Contractor's site-specific blasting plan will include, at a minimum, the following information: 

• Blaster's name, company, copy of license, and statement of qualifications; seismograph company, 
names, equipment and sensor location; 

• Site location (milepost [“MP”] and station), applicable alignment sheet number(s), and associated 
rock type and geological structure (solid, layered, or fractured); 

• Copies of all required federal, state, and local permits; 
• Methods and materials including blasting material type, product name and size, weight per unit, 

and density; stemming material; tamping method; blasting sequence; use of non-electrical 
initiation systems for all blasting operations; magazine type; and locations and security for 
storage of blasting materials and detonating caps;  

• Site dimensions, including blasting depth, distribution, and maximum charge and weight per 
delay; hole depth, diameter, pattern, and number of holes per delay; 

• Dates and hours of conducting blasting; distance and orientation to nearest aboveground and 
underground structures; schedule identifying when blasting is scheduled within each waterbody 
greater than 10 feet wide, or within any designated coldwater fishery; and 

• Blasting procedures for: 
o Storing, handling, transporting, loading, and firing blasting materials; 
o Prevention of misfires, fly rock, fire prevention, noise, and stray current accidental-

detonation; 
o Signs, flagmen, and warning signals prior to each blast; 
o Those locations where the pipeline route: 

− Parallels or crosses an electrical transmission corridor, cable or pipeline; 
− Parallels or crosses a highway or road; 
− Is within or adjacent to forested areas; 
− Approaches within 200 feet of a water well or spring; or 
− Approaches within 1,000 feet of any residence, building or occupied structure; 

o Local notification; 
o Inspections after each blast; and 
o Disposal of waste blasting material. 

6.0 MONITORING 

During blasting operations, Tennessee will contract a third-party blasting inspector to monitor operations 
in the following manner: 

• The third-party blasting monitor will provide seismographic equipment to measure the peak 
particle velocity (“PPV”) of all blasts in the vertical, horizontal, and longitudinal directions. 
Seismic monitoring can only be discontinued if: 1) the blasting schedule and blasting 
performance consistently produce PPVs at the pipeline that are lower than the maximum 
allowable limit; and 2) a Tennessee representative provides written authorization; 
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• The third-party blasting monitor will measure the PPV at the adjacent pipeline, at any water 
wells, potable springs, and any aboveground structures within 200 feet of the blasting; and 

• The third-party blasting monitor will complete a Blasting Log Record immediately after each 
blast and submit a copy to a Tennessee representative. 

7.0 LIMITS ON PEAK PARTICLE VELOCITY 

Any proposed blast will be monitored to ensure that the PPV will not exceed the specified maximum 
velocities.  Maximum velocities are: 4 inches per second measured adjacent to an underground pipeline 
and for any aboveground or underground structure. 

For all aboveground facilities within 200 feet of the blasting, the third-party blasting monitor will provide 
additional seismograph equipment to determine the PPV at the aboveground facility.  If the measured 
PPV at an existing pipeline or other structure exceeds the above limits, the contractor will stop blasting 
activities immediately and notify Tennessee.  The Blasting Management Plan must be modified to reduce 
the PPV prior to any further blasting. 

The frequency caused by the detonation of blasting charge will not drop below 25 hertz without the 
review and approval of the designated Tennessee Blasting Representative.  

The minimum time delay between the detonation of charges will be 8 milliseconds.  

All blasting activity occurring within 300 feet of high pressure pipelines will require seismological 
surveillance (PPV and frequency) for every blast unless otherwise agreed upon following the review of 
the Blasting Plan.  Pipelines affected by blasting are to be leak surveyed in the affected area following the 
completion of the blasting operation. 

Note: Limits on PPV for surface structures are based on studies which established the limits at which 
plaster in homes will crack.  The primary purpose of the limit is to prevent damage to homes.  
Tennessee’s designated blasting representative may increase the limit for other structures such as steel 
transmission line towers, as appropriate and approve higher velocities for given site-specific conditions in 
advance. 

8.0 SAFETY 

8.1 PROTECTION OF ABOVEGROUND AND UNDERGROUND 
STRUCTURES 

Where blasting is determined to be required, Tennessee will identify any municipal water mains proposed 
for crossing and will consult the local water authority.  Reports of identified crossings will include 
location by MP, owner, and status and results of contacts with the water authority. 

The Contractor will exercise control to prevent damage to aboveground and underground structures, 
including buildings, pipelines, utilities, springs, and water wells.  The Contractor will implement the 
following procedures: 
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• If blasting occurs within 200 feet of identified water well or potable springs, Tennessee will hire a 
third-party blasting monitor to conduct water flow performance and water quality testing before 
blasting.  If the water well or spring is damaged, the well or spring will be repaired or otherwise 
restored, or the well owner will be compensated for damages.  Tennessee will provide an 
alternative potable water supply to the landowner until repairs occur.  Locations of water wells or 
systems within 200 feet of the construction work area are indicated on Tennessee’s construction 
alignment sheets. 

• If blasting occurs within 200 feet of any aboveground structures, the Contractor and Tennessee’s 
third-party blasting monitor will inspect structures before and after blasting.  In the unlikely event 
that damage occurs to the aboveground structure, the owner will be compensated. 

• The Contractor will be responsible for the ultimate resolution of all damage claims resulting from 
blasting.  Such liability is not restricted by the 200-foot inspection requirement cited above; 

• Blasting will not be allowed within 15 feet of an existing pipeline, unless specifically authorized 
by Tennessee. 

• Holes that have contained blasting materials will not be re-drilled.  Holes will not be drilled 
where danger exists of intersecting another hole containing blasting materials. 

• Blasting mats or padding will be used on all shots where necessary to prevent scattering of loose 
rock outside of the approved construction workspace areas and to prevent damage to nearby 
structures and overhead utilities. 

• Blasting will not begin until occupants of nearby buildings, residences, places of business, places 
of public gathering, and farmers have been notified by the Contractor sufficiently in advance to 
protect personnel, property, and livestock.  The Contractor will notify all such parties at least 48 
hours prior to blasting. 

• Blasting in or near environmentally sensitive areas, such as streams and wildlife areas, may 
include additional restrictions. 

• All blasting will be subject to the following limitations: 
o Maximum PPV of 4 inches per second in any of three mutually perpendicular axes, measured 

at the lesser distance of the nearest facility or the edge of the permanent easement; 
o Maximum drill size will be 2.5 inches unless approved by Tennessee; 
o Maximum quantity of blasting material per delay will be governed by the recorded 

measurements as influenced by work site conditions; 
o Blasting agents and ignition methods will be approved by Tennessee.  Ammonium nitrate 

fuel oil and other free-flowing blasting materials and blasting agents are not acceptable and 
will not be used; 

o Drill holes will not be left loaded overnight; and 
o Good stemming material is to be used in all holes; 

• The drilling pattern will be set in a manner to achieve smaller rock fragmentation (maximum 
1 foot in diameter) to use as much as possible of the blasted rock as backfill material after the 
pipe has been padded in accordance with the specifications.  The Contractor will submit the 
proposed drilling pattern to Tennessee for approval prior to implementation. 

• Under pipeline crossings and all other areas where drilling and blasting are required within 
15 feet of existing natural gas facilities: 
o Drill holes will be reduced to a maximum of 2 inches or less in diameter; 
o The number of holes shot at one time will be limited to three unless otherwise approved by 

Tennessee; and 
o Appropriate delay between charges to attain desired fragmentation. 
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8.2 PROTECTION OF PERSONNEL 

The Contractor will include in its procedures all federal, state, county, and local safety requirements for 
blasting.  The Contractor's procedures will address, at a minimum, the following requirements: 

• Only authorized, qualified, and experienced personnel will handle blasting materials. 
• No blasting materials will be located where they may be exposed to flame, excessive heat, sparks, 

or impact.  Smoking, firearms, matches, open flames, and heat- and spark-producing devices will 
be prohibited in or near explosive magazines or while blasting materials are being handled, 
transported, or used. 

• A code of blasting signals will be established, posted in conspicuous places, and utilized during 
blasting operations.  Employee training will be conducted on the use and implementation of the 
code. 

• The Contractor will use every reasonable precaution including, but not limited to, visual and 
audible warning signals, warning signs, flag person, and barricades to ensure personnel safety. 

• Warning signs, with lettering a minimum of 4 inches in height on a contrasting background, will 
be erected and maintained at all approaches to the blast area. 

• Flaggers will be stationed on all roadways passing within 1,000 feet of the blast area to stop all 
traffic during blasting operations. 

• All personnel not involved in the actual detonation will stand back at least 1,000 feet and workers 
involved in the actual detonation will stand back at least 650 feet from the time the blast signal is 
given until the "ALL CLEAR" has been sounded. 

• No loaded holes will be left unattended or unprotected.  No blasting materials or blasting agent 
will be abandoned. 

• In the case of a misfire, the blaster will provide proper safeguards for personnel until the misfire 
has been re-blasted or safely removed. 

• The exposed areas of the blast will be matted wherever practicable.  In cases where such a 
procedure is not deemed to be feasible, the Contractor will submit an alternative procedure for 
review by Tennessee.  The site in question must be visited and examined by a Tennessee 
representative before any approval is granted. 

• Tennessee may employ two-way radios for communication between vehicles and office facilities.  
The Contractor will advise Tennessee and other pipeline contractors of any need to cease use of 
such equipment during blasting activities. 

• All loading and blasting activity will cease and personnel in and around the blast area will retreat 
to an area of safety during the approach and progress of an electrical storm irrespective of the 
type of blasting materials or initiation system used.  THIS IS A MAJOR SAFETY 
PRECAUTION AND WILL ALWAYS BE OBSERVED.  All blasting materials, all electrical 
initiation systems, and all non-electric initiation systems are susceptible to premature initiation by 
lightning. 

• Previous blast areas must be inspected to verify the absence of misfires.  No drilling may 
commence until such inspection occurs.  If a misfire occurs adjacent to a hole to be drilled, the 
misfire will be cleared by the blaster using whatever techniques are called for by the situation 
prior to commencement of drilling.  If a misfire occurs at some distance from the drilling area, 
drilling may be stopped while clearing preparations are underway.  When the misfire is to be 
cleared by re-shooting, drilling will be shut down and personnel evacuated to a place of safety 
prior to detonation. 
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• All transportation of blasting materials will be conducted in accordance with applicable federal, 
state, and local laws and regulations.  Vehicles used to transport blasting materials will be in 
proper working condition and equipped with tight wooden or non-sparking metal floors and sides.  
If blasting materials are carried in an open-bodied truck, they will be covered with a waterproof 
and flame-resistant tarpaulin.  Wiring will be fully insulated to prevent short-circuiting and at 
least two fire extinguishers will be carried.  The truck will be plainly marked to identify its cargo 
so that the public may be adequately warned.  Metal, flammable, or corrosive substances will not 
be transported in the same vehicle with blasting materials.  There will be no smoking and no 
unauthorized or unnecessary personnel will be allowed in the vehicle.  Competent, qualified 
personnel will load and unload blasting materials into or from the vehicle. 

• No sparking metal tools will be used to open kegs or wooden cases of blasting materials.  
Metallic slitters will be used to open fiberboard cases, provided the metallic slitter does not come 
in contact with the metallic fasteners of the case.  There will be no smoking, no matches, no open 
lights, or other fire or flame nearby while handling or using blasting materials.  Blasting materials 
will not be placed where they are subject to flame, excessive heat, sparks, or impact.  Partial cases 
or packages of blasting materials will be re-closed after use.  No blasting materials will be carried 
in the pockets or clothing of personnel.  The wires of an electric blasting cap will not be tampered 
with in any way.  Wires will not be uncoiled.  The use of electric blasting caps will not be 
permitted during dust storms or near any other source of large charges of static electricity.  
Uncoiling of the wires or use of electric caps will not be permitted near radio-frequency 
transmitters.  The firing circuit will be completely insulated from the ground or other conductors. 

• No blast will be fired without a positive signal from the person in charge.  This person will ensure 
that all surplus blasting materials are in a safe place; all persons, vehicles, and/or boats are at a 
safe distance; and adequate warning has been given.  Adequate warning of a blast will consist, of 
but not be limited to, the following: 
o Notification to nearby homeowners and local agencies if necessary; 
o Stop vehicular and/or pedestrian traffic near the blast site; and 
o Signal given by an air horn, whistle or similar device using standard warning signals. 

• Only authorized and necessary personnel will be present where blasting materials are being 
handled or used. 

• Condition of the hole will be checked with a wooden tamping pole prior to loading.  Surplus 
blasting materials will not be stacked near working areas during loading.  Detonating fans will be 
cut from spool before loading the balance of charge into the hole.  No blasting materials will be 
forced into a bore hole past an obstruction.  Loading will be done by a blaster holding a valid 
license or by personnel under his direct supervision. 

• Should fly-rock leave the ROW even after all necessary precautions have been taken, it will be 
collected immediately and disposed of at approved disposal sites.  This work will not be left to 
the cleanup crew. 

8.3 PROTECTION OF THREATENED AND ENDANGERED SPECIES 

Mitigation measures, if any, associated with any blasting proposed in the vicinity of protected species 
will be described in full detail in the approved Conservation Management Plan issued by the 
Massachusetts Natural Heritage Endangered Species Program under the Massachusetts Endangered 
Species Act. 
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8.4 PROTECTION OF STREAMS 

Blasting in streams will comply with Tennessee’s Upland Erosion Control, Revegetation and 
Maintenance Plan (Attachment L15) and Tennessee’s Wetland and Waterbody Construction and 
Mitigation Procedures (Attachment L16).  Tennessee will notify appropriate state authorities at least 48 
hours before beginning trenching or blasting within a waterbody crossed by the project.  Tennessee will 
comply with all federal and state permits issued for the project.  

8.5 LIGHTNING HAZARD 

• A risk of accidental detonation caused by lightning strikes exists at any time the workplace is 
experiencing an electrical storm and there are loaded holes on site.  If this hazard is judged to 
exist by the Tennessee representative, work will discontinue at all operations and workers will be 
moved to secure positions away from the loaded holes.  Furthermore, workers will not return to 
the work site until the storm has passed and the Tennessee representative has indicated it is clear 
to return. 

• Tennessee’s Contractor will have on site approved lightning detectors (model SD-2508 
manufactured by Electronics Division of S.D.I.  International, Model 350 manufactured by 
Thomas Instruments Inc., Skyscan Lightning Detector manufactured by Skyscan Technologies or 
equivalent) capable of measuring the degree of electrical activity as a storm approaches, and the 
distance to the storm front from the instrument on the ROW. 

9.0 STORAGE REQUIREMENTS 

• All blasting materials, blasting agents, and initiation devices will be stored in locked magazines 
that have been located, constructed, approved, and licensed in accordance with local, state, and 
federal regulations. 

• The storage of blasting materials, blasting agents, and initiation devices is not permitted on the 
ROW and will only be stored at approved staging areas or contractor yards. 

• Magazines will be dry, well-ventilated, reasonably cool (painting of the exterior with a reflective 
color), bullet and fire resistant, and kept clean. 

• Initiation devices will not be stored in the same box, container, or magazine with other blasting 
materials.  Blasting materials, blasting agents, or initiation devices will not be stored in wet or 
damp areas; near oil, gasoline, cleaning solvents; or near sources of heat radiators, steam pipes, 
stoves, etc.  No metal or metal tools will be stored in the magazine.  There will be no smoking, 
matches, open lights, or other fire or flame inside or within 50 feet of storage magazines or 
blasting materials.  The loading and unloading of blasting materials into or out of the magazine 
will be done in a business-like manner with no loitering, horseplay, or prank playing. 

• Magazines will be kept locked at all times unless blasting materials are being delivered or 
removed by authorized personnel.  Admittance will be restricted to the magazine keeper, blasting 
supervisor, or licensed blaster.  Magazine construction will meet the requirements of Bureau of 
Alcohol, Tobacco and Fire Arms (“ATF”) P5400.7 "Explosives Law and Regulations" and be in 
accordance with local, state, or federal regulations and the Blaster's Handbook. 

• Accurate and current records of the blasting material inventory will be kept to ensure that oldest 
stocks are utilized first, to satisfy regulatory requirements and for immediate notification of any 
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loss or theft.  Magazine records will reflect the quantity of explosions removed, the amount 
returned, and the net quantity used at the blasting site. 

• When blasting materials are taken from the storage magazine, they will be kept in the original 
containers until used.  Small quantities of blasting materials may be placed in day boxes, powder 
chests, or detonator boxes.  Any blasting material not used at the blast site will be returned to the 
storage magazine and replaced in the original container as soon as practicable. 

• Magazine locations will be in accordance with local, state, or federal regulations.  Where no 
regulations apply, magazines will be located in accordance with the latest edition of the 175th 
Anniversary Edition of the Blaster's Handbook and ATF P5400-7, Explosives Law and 
Regulations. 

• Magazines will be marked in minimum 3-inch high letters with the words “DANGER – 
EXPLOSIVES” prominently displayed on all sides and roof. 
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

Tennessee has prepared a state-specific Massachusetts Invasive Species Management Plan (“ISMP”) for 
the proposed Project to minimize the spread of invasive species during construction of the natural gas 
pipeline and aboveground facilities located in Massachusetts.  The movement of vehicles, equipment, and 
personnel, and the transport of materials and/or construction debris to and from areas that are inhabited by 
invasive species could result in the unintentional spread of these species during construction. 
Additionally, recently disturbed areas may provide an opportunity for the colonization and spread of 
invasive species.  This plan will serve as a guidance document for the control of invasive plant species 
during construction.   

2.0 EXISTING CONDITIONS 

The Massachusetts portion of the Project is located within the Northeastern Highlands and Northeastern 
Coastal Zone ecoregions (Griffith et al. 2009).  However, due to variability in physiography and localized 
climatic conditions across western Massachusetts, the Northeastern Highlands is broken into five Level 
IV sub-regions (Griffith et al. 2009).  These vary from low mountains and high hills, gently rounded to 
steep slopes, narrow valleys, and moderate to high gradient streams in the Taconic Mountains and 
Berkshire Highlands to rolling hills and few low mountains with moderate gradient streams in the 
Vermont Piedmont and Worcester/Monadnock Plateau sub-regions.  Lakes, ponds, and reservoirs range 
from few to none in the Taconic Mountains to numerous in Worcester/Monadnock Plateau.  The Western 
New England Marble Valleys exhibit steep-sided valleys with floodplains; terraces; rolling to hilly 
terrain; low to moderate gradient streams; and numerous springs, seeps, and wetlands.  The Project occurs 
within two ecological sub-regions of the Northeastern Coastal Zone.  The Connecticut Valley exhibits 
level to rolling plains with some high hills and ridges, some ponds, small lakes, and reservoirs and low to 
moderate gradient streams and larger rivers.  The Gulf of Maine Coastal Plain is characterized by rolling 
plains and hills and low and moderate gradient streams, and large rivers (Griffith et al. 2009).   
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The Project crosses multiple land use types in Massachusetts, from human-altered landscapes: residential, 
agricultural, commercial/industrial, transportation corridors (roadways, railroad), and utility transmission 
corridors, to relatively undisturbed natural landscapes, including forested uplands, open land, forested 
wetlands, non-forested wetlands, and waterbodies.  Human-altered landscapes often create suitable 
conditions for establishment of the quick-germinating, fast-growing, nutrient-poor soil-loving species that 
typically characterize invasive plant species.  Although the Project area in Massachusetts remains 
predominantly rural, it has had a long history of settlement since colonial times, with agriculture and 
timber harvesting as the predominant industries having influenced land development.  Consequently, even 
the relatively undisturbed lands can consist of long abandoned agricultural fields and second- to third-
growth woodland, which may have sufficiently altered the natural vegetation community, allowing for 
establishment of invasive plant species.   

Tennessee has conducted an invasive plant baseline inventory, on those accessible portions of the 
proposed Project area, to determine the presence, location, and extent of invasive plant species at all NED 
facilities. Results from the baseline surveys, identifying the milepost (“MP”) location, of specific species 
documented by field biologists is provided in Table 2.2-1.  

3.0 INVASIVE SPECIES MANAGEMENT 

The following best management practices (“BMPs”) will be employed to control the transport of invasive 
species from areas where they may currently occur along the Project route in Massachusetts.  Measures, 
such as training personnel in the identification of invasive species; inspecting and cleaning equipment; 
and practices to encourage rapid stabilization, restoration, and revegetation of disturbed work areas, are 
incorporated to minimize adverse impacts resulting from the presence of invasive species.  Tennessee’s 
plan, outlined in the following sections, will be to implement a program to prevent the introduction or 
spread of invasive species resulting from construction and restoration of the Project. 

Tennessee will ensure the BMPs detailed in this ISMP are implemented by construction Contractors 
(“Contractor”) during all phases of construction.  Requirements of the ISMPs will be identified to 
Contractors during the required preconstruction environmental training.  Compliance or non-compliance 
with these requirements will be recorded in the field by Environmental Inspectors (“EIs”), and details of 
the activities will be captured in the weekly construction inspection reports, which will be submitted to 
the FERC for review and comment. 

3.1 MEASURES TO PREVENT OR CONTROL THE TRANSPORT OF 
INVASIVE PLANT SPECIES 

Tennessee will perform the following measures to prevent or control the transport of invasive plant 
species: 

• Prior to construction, Tennessee will provide training to educate Contractor(s) and 
subcontractor(s) with respect to the site-specific protocols for controlling transport of invasive 
plant species within or outside of the Project workspace limits.   

• Locations containing invasive species will be marked with signage during construction in order to 
facilitate awareness.  
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• EIs will be employed during construction to monitor and provide oversight and implementation
of this ISMP.

• When upland invasive species are cut, the slash will be removed from the site and disposed of.
• After final re-grading, the restored ROW will be seeded with a seed mix free of invasive species

to restore herbaceous cover over the disturbed ROW and help prevent establishment of invasive
species which can colonize at disturbed sites.

• Equipment used within wetlands will be tracked, often operating on top of construction mats.
These measures will minimize the amount of soil disturbance within wetlands in which invasive
species might colonize.

• To the extent practicable, the movement of soils, gravel, rock, and other fill materials infested
with invasive plants to locations relatively free of invasive plants will be avoided.  Soil, gravel,
rock, and other fill material will come from sources on and off the site that are visibly free of
invasive plants, if such sources are available.

• Revegetation of disturbed areas free of invasive species prior to construction will utilize seed and
other plant materials that have been checked by EIs and certified by suppliers as noxious-weed-
free.

3.2 MEASURES TO PREVENT OR CONTROL THE TRANSPORT OF 
INVASIVE INSECT SPECIES 

Invasive insect species potentially occurring within the Project area include the emerald ash borer 
(Agrilus planipennis) and the Asian Longhorn Beetle (Anoplophora glabripennis).  Prior to construction, 
Tennessee will provide training to educate Project contractor(s) and subcontractor(s) with respect to 
identifying these species.  If these insects are found during the course of the Project, they will be reported 
to the Massachusetts Department of Agricultural Resources (“MADAR”) and USDA.  When conducting 
clearing operations, Tennessee’s contractor will adhere to the Massachusetts Department of Conservation 
and Recreation’s (“MADCR”) Sixth Amended Order to Suppress and Control Nuisance Conditions and 
Regulated Articles (Amendment August 21, 2009), as well as the USDA federal regulations pertaining to 
the treatment and transport of materials within quarantine locations (7 Code of Federal Regulations 
[“CFR”] Part 301).   

3.3 MEASURES TO PREVENT OR CONTROL THE TRANSPORT OF 
INVASIVE AQUATIC SPECIES 

3.3.1 Hydrostatic Pressure Testing 

Following pipeline installation, Tennessee will hydrostatically pressure test the new pipeline system in 
accordance with the requirements outlined in CFR Part 192 – Transportation of Natural and Other Gas by 
Pipeline: Minimum Federal Safety Standards.  Prior to testing, Tennessee will obtain applicable water 
withdrawal and discharge permits.   

Where possible the hydrostatic test water will be discharged to the same watershed from which it was 
withdrawn.  In locations where invasive aquatic species have been identified, hydrostatic test water will 
be discharged in level, vegetated upland areas at sufficient distances from surface waters to prevent the 
overland transport of any aquatic invasive species into a water feature.  The rate of discharge flow will be 
controlled to prevent erosion.   
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Additional protective measures that will be implemented during hydrostatic testing operations include: 

• During the filling of the pipeline, the water intake at the location where water is being taken will 
be screened with a 0.1-inch mesh screen (or as recommended by state agencies) to prevent 
entrainment of invasive vegetation. 

• The intake rate/volume will be low enough to prevent impingement of aquatic species or debris 
on the screen. 

• The intake hose and screen will be kept off the bottom of the waterbody to prevent uptake of 
sediment. 

• No equipment will enter the waterbody, except the water withdrawal intake apparatus, which will 
be cleaned and dried before being used at each subsequent waterbody if applicable. 

3.3.2 Waterbody Crossings 

The procedures for all waterbody crossings associated with the Project will be conducted in accordance 
with the BMPs outlined in this Massachusetts ECP.  To minimize the potential for the transport of 
invasive aquatic species, Tennessee will consult applicable regulatory agencies regarding the known or 
potential presence of invasive aquatic species.  Waterbodies with known or potential populations of 
invasive aquatic species will be identified to Project personnel to ensure that the proper procedures are 
implemented during in-stream construction activities, such that equipment and materials do not impact 
unaffected waterbodies within the ROW.  Additional BMPs specific to minimizing the potential transport 
of aquatic invasive species include: 

• Restricting equipment and materials to only those necessary for waterbody construction, and 
reviewing all materials to make certain they are visibly free of vegetation and debris prior to 
entering and exiting a waterbody. 

3.4 GENERAL MANAGEMENT ACTIVITIES 

Disturbed wetland areas within the ROW will be restored and seeded in accordance with this ECP, which 
incorporates guidance from Massachusetts Department of Environmental Protection’s (“MADEP”) 
Erosion and Sediment Control Guidelines for Urban and Suburban Areas, as well as guidance contained 
within Tennessee’s Upland Erosion Control, Revegetation and Maintenance Plan (“the Plan”) and 
Tennessee’s Wetland and Waterbody Construction and Mitigation Procedures (“the Procedures”).  
Additionally, any supplemental fill soils or topsoil materials that need to be imported to the Project site 
for restoration purposes to re-establish preconstruction grades and contours will be clean, debris-free, and 
contaminant-free soils obtained from reputable suppliers to minimize importation of invasive plant 
species.  

Post-construction monitoring of invasive plant species will be conducted for a period of 3 years 
concurrent with upland and wetland restoration success monitoring.  Monitoring reports detailing the 
success of restoration will identify invasive plant species’ locations and densities, which will be used to 
determine if species-specific management measures are necessary.  Relative density of invasive species 
found on the ROW will be compared to the off ROW densities and if on ROW density is significantly 
greater than the adjacent off ROW plant community, then Tennessee will develop a plan to address the 
invasive species which may include mechanical removal, biological treatments, or if requested by the 
landowner or land managing agency and in accordance with regulatory requirements, spot treatment by 
herbicides. 
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4.0 SUMMARY/CONCLUSIONS 

Tennessee will conduct invasive species management within the Project workspace areas in 
Massachusetts in a manner that is consistent with the objective of the Project.  The proposed management 
activities outlined within this Plan are expected to prevent the inadvertent spread of existing populations 
of invasive species and will promote the establishment of native plant populations.   



 

Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 
Attachment L9 – Invasive Species Management Plan 

L9-6 
 

November 2015 

5.0 REFERENCES 

Griffith, G.E., J.M. Omernik, S.A. Bryce, J. Royte, W.D. Hoar, J.W. Homer, D. Keirstead, K.J. Metzler, 
and G. Hellyer.  2009.  Ecoregions of New England (color poster with map, descriptive text, 
summary tables, and photographs): Reston, Virginia, U.S. Geological Survey (USGS) (map scale 
1:1,325,000). 

 

 

 

 

 

  

 



Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 
Attachment L9 – Invasive Species Management Plan 

November 2015 

Attachment L9-A 

Invasive Plant Species List - Massachusetts 
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Invasive Species List 
Tennessee Pipeline - Massachusetts 

Species listed below may occur within the survey area based on known distribution records. 

Common Name Scientific Name Source 

Norway maple Acer platanoides 1 
Sycamore maple Acer pseudoplatanus 1 
Broom rape Aeginetia sp. 1, 2 
Goutweed Aegopodium podagraria 1 
Tree-of-heaven Ailanthus altissima 1 
Figwort Alectra sp. 1, 2 
Garlic mustard Alliaria petiolata 1 
Sessile joyweed Alternanthera sessilis 1, 2 
Porcelain-berry Ampelopsis brevipedunculata 1 
Wild chervil Anthriscus sylvestris 1 
Small carpetgrass Arthraxon hispidus 1 
Onionweed Asphodelus fistulosus 1, 2 
Animated or Sterile oat Avena sterilis 1, 2 
Mosquito fern Azolla pinnata 1, 2 
Japanese barberry Berberis thunbergii 1 

European or common barberry Berberis vulgaris 1 

Carolina fanwort Cabomba caroliniana 1 
Narrowleaf bittercress Cardamine impatiens 1 

Japanese or Asiatic sand sedge Carex kobomugi 1 

Wild safflower Carthamus oxyacanthus 1, 2 
Caulerpa Caulerpa taxifolia 1, 2 
Oriental bittersweet Celastrus orbiculatus 1 
Spotted knapweed Centaurea stoebe  1 

Pilipiliula or golden false beardgrass Chrysopogon aciculatus 1 

Benghal dayflower Commelina benghalensis 1, 2 
Common crupina Crupina vulgaris 1, 2 
Dodder Cuscuta sp. 1, 2 
Black swallow-wort Cynanchum louiseae 1 
European or pale swallow-wort Cynanchum rossicum 1 
African couch grass Digitaria abyssinica 1, 2 
Velvet fingergrass Digitaria velutina 1, 2 
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Common Name Scientific Name Source 

Alfombrilla or sandwort drymary Drymaria arenarioides 1, 2 
Brazilian waterweed Egeria densa 1 
Anchored waterhyacinth Eichhornia azurea 1, 2 
Autumn olive Elaeagnus umbellata 1 
Devil's thorn or Southern 
threecornerjack  Emex autralis 1, 2 

Hairy willow-herb Epilobium hirsutum 1 
Winged euonymus or burning bush Euonymus alatus 1 
Cypress spurge Euphorbia cyparissias 1 
Leafy spurge Euphorbia esula 1 

Japanese knotweed Fallopia japonica = Reynoutria 
japonica 1 

Gair or fine-leaved sheep fescue Festuca filiformis 1 
Glossy buckthorn Frangula alnus 1 
Goat's rue Galega officinalis 1, 2 
Sea or yellow horned poppy Glaucium flavum 1 
Reed mannagrass Glyceria maxima 1 
Giant hogweed Heracleum mantegazzianum 1, 2 
Dames rocket Hesperis matronalis 1 
Japanese hops Humulus japonicus 1 
Water thyme or hydrilla Hydrilla verticillata 1, 2 
Miramar weed Hygrophila polysperma 1, 2 
Brazilian satintail Imperata brasiliensis 1, 2 
Cogongrass Imperata cylindrica 2 
Chinese waterspinach Ipomoea aquatica 1, 2 
Yellow or yellow flag iris Iris pseudacorus 1 
Murain-grass Ischaemum rugosum 1, 2 
Oxygen weed or African elodea Lagarosiphon major 1, 2 
Perennial or broadleaved 
pepperweed Lepidium latifolium 1 

Asian or Chinese sprangletop Leptochloa chinensis 1, 2 
Border privet Ligustrum obtusifolium 1 
Ambulia Limnophila sessiliflora 1, 2 
Japanese honeysuckle Lonicera japonica 1 
Amur honeysuckle Lonicera maackii 1 
Morrow’s honeysuckle Lonicera morrowii 1 
Tatarian honeysuckle Lonicera tatarica 1 
Bell's honeysuckle Lonicera x bella 1 
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Common Name Scientific Name Source 

African boxthorn Lycium ferocissiumum 1, 2 
Moneywort or creeping Charlie Lysimachia nummularia 1 
Purple loosestrife Lythrum salicaria 1 
Melaleuca Melaleuca quinquenervia 1, 2 
Melaleuca mala or Malabar 
melastome Melastoma malabathricum 1, 2 

Japanese stiltgrass Microstegium vimineum 1 
Heartleaf hempvine Mikania cordata 1, 2 

Mile-a-minute (vine) or bittervine Mikania micrantha 1, 2 

Giant sensitive plant Mimosa diplotricha 1, 2 
Catclaw mimosa Mimosa pigra 1, 2 
Plume or Amur silver grass Miscanthus sacchariflorus 1 
Monochoria Monochoria hastata 1, 2 
Heartshape false pickerelweed Monochoria vaginalis 1, 2 
Cape tulip Moraea collina 2 
One-leaf cape tulip Moraea flaccida 2 
Apricot tulip Moraea ochroleuca 2 
Yellow tulip Moraea pallida 2 
Cape tulip Moraea sp. 1, 2 
Forget-me-not Myosotis scorpioides 1 
Parrot-feather watermilfoil Myriophyllum aquaticum 1 
Broadleaf or twoleaf watermilfoil Myriophyllum heterophyllum 1 
Hybrid variable or broadleaf 
watermilfoil 

Myriophyllum heterophyllum x. M 
laxum 1 

Eurasian watermilfoil Myriophyllum spicatum 1 
Brittle water-nymph Najas minor 1 
Serrated tussock Nassella trichotoma 1, 2 
Yellow floating heart Nymphoides peltata 1 
Jointed prickly pear Opuntia aurantiaca 1, 2 
Broom rape Orobanche sp. 1, 2 
Longstamen rice Oryza longistaminata 1, 2 
Red rice Oryza punctata 1, 2 
Brownbeard rice Oryza rufipogon 1, 2 
Duck-lettuce Ottelia alismoides 1, 2 
Kodo-millet Paspalum scrobiculatum 1, 2 
Kikuyugrass Pennisetum clandestinum 1, 2 
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Common Name Scientific Name Source 

African feathergrass Pennisetum macrourum 1, 2 
Kyasuma grass Pennisetum pedicellatum 1, 2 
Missiongrass Pennisetum polystachion 1, 2 
Mile-a-minute weed Persicaria perfoliata  1 
Reed canary grass  Phalaris arundinacea  1 
Amur corktree  Phellodendron amurense  1 
Common reed Phragmites australis ssp. australis 1 
Curly pondweed  Potamogeton crispus  1 
Kiawe Prosopis pallida 1, 2 
Tornillo Prosopis reptans 1, 2 
Argentine screwbean Prosopis strombulifera 1, 2 
Velvet mesquite Prosopis velutina 1, 2 
Kudzu  Pueraria montana 1 
Lesser celandine  Ranunculus ficaria  1 
Creeping buttercup Ranunculus repens  1 
Common buckthorn  Rhamnus cathartica  1 
Black locust  Robinia pseudoacacia  1 
Water or great yellowcress Rorippa amphibia 1 
Multiflora rose  Rosa multiflora  1 
Itchgrass Rottboellia cochinchinensis 1, 2 
Shrubby blackberry Rubus fruticosus 1, 2 
Eelkek Rubus moluccanus 1, 2 
Wineberry  Rubus phoenicolasius  1 
Wild sugarcane Saccharum spontaneum 1, 2 
Hawaii arrowhead Sagittaria sagittifolia 1, 2 
Wormleaf salsola or shrubby Russian 
thistle  Salsola vermiculata 1, 2 

Eared watermoss Salvinia auriculata 1, 2 
Giant salvinia Salvinia herzogii = Salvinia biloba 1, 2 
Kariba-weed or giant salvinia Salvinia molesta 1, 2 
Tansy ragwort Senecio jacobaea 1 
Yellow foxtail Setaria pumila 1, 2 
Cattail grass Setaria pumila ssp. pallidefusca 1, 2 
Wetland or scrabling nightshade Solanum tampicense 1, 2 
Turkeyberry Solanum torvum 1, 2 
Tropical soda apple Solanum viarum 1, 2 
Borreria or winged false buttonweed Spermacoce alata 1, 2 
Witchweed Striga sp. 1, 2 
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Common Name Scientific Name Source 

European water chestnut Trapa natans 1 
Coat buttons Tridax procumbens 1, 2 
Coltsfoot Tussilago farfara 1 
Panic liverseed grass Urochloa panicoides 1, 2 
Sources: 
1 MADAR, Massachusetts Prohibited Plant List (23 January 2006). 
2 USDA Federal Noxious Weed List. 
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Attachment L9-B 

Table 2.2-1 - Invasive Species Preliminary Occurrence by Milepost 
for the Project in Massachusetts
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts 

Common Name1 Scientific Name USDA 
Code Milepost2 Facility Name Segment County, Town Percent 

Cover 

Common Buckthorn Rhamnus cathartica RHCA 0.15 Wright to Dracut 
Pipeline Segment G Berkshire, 

Windsor 10 

 Oriental Bittersweet, 
 Glossy Buckthorn, 
 Multiflora Rose, 

 Morrow's Honeysuckle, 
 Tatarian Honeysuckle 

Celastrus orbiculatus, 
 Frangula alnus, 
 Rosa multiflora, 

 Lonicera morrowii, 
 Lonicera tatarica 

CEOR, 
 FRAL, 
 ROMU, 
 LOMO, 
 LOTA 

0.76 Wright to Dracut 
Pipeline Segment G Berkshire, 

Hancock 75 

Glossy Buckthorn Frangula alnus FRAL 0.95 Wright to Dracut 
Pipeline Segment G Berkshire, 

Windsor 30 

Common Reed, 
 Glossy Buckthorn 

Phragmites australis ssp. 
australis, 

 Frangula alnus 

PHAUA, 
 FRAL 1.01 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 8 

Glossy Buckthorn, 
 Japanese Barberry, 

 Multiflora Rose 

Frangula alnus, 
 Berberis thunbergii, 

 Rosa multiflora 

FRAL, 
 BETH, 
 ROMU 

1.37 Wright to Dracut 
Pipeline Segment G Berkshire, 

Windsor 12 

Glossy Buckthorn Frangula alnus FRAL 1.54 Wright to Dracut 
Pipeline Segment G Berkshire, 

Windsor 20 

Reed Canary Grass, 
 Common Buckthorn 

Phalaris arundinacea, 
 Rhamnus cathartica 

PHAR, 
 RHCA 1.55 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 20 

Glossy Buckthorn, 
 Japanese Stilt Grass, 

 Common Reed 

Frangula alnus, 
 Microstegium vimineum, 
 Phragmites australis ssp. 

australis 

FRAL, 
 MIVI, 

 PHAUA 
1.82 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 27 
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts  

Common Name1 Scientific Name USDA 
Code  Milepost2 Facility Name Segment County, Town Percent 

Cover 

Glossy Buckthorn, 
 Japanese Stilt Grass, 

 Common Reed 

Frangula alnus, 
 Microstegium vimineum, 
 Phragmites australis ssp. 

australis 

FRAL, 
 MIVI, 

 PHAUA 
1.89 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 10 

Glossy Buckthorn, 
 Common Buckthorn 

Frangula alnus, 
 Rhamnus cathartica 

FRAL, 
 RHCA 2.37 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 15 

Glossy Buckthorn, 
 Common Buckthorn 

Frangula alnus, 
 Rhamnus cathartica 

FRAL, 
 RHCA 2.51 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 15 

Glossy Buckthorn, 
 Common Buckthorn 

Frangula alnus, 
 Rhamnus cathartica 

FRAL, 
 RHCA 2.66 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 6 

Glossy Buckthorn Frangula alnus FRAL 2.67 Wright to Dracut 
Pipeline Segment G Berkshire, 

Windsor 5 

Glossy Buckthorn Frangula alnus FRAL 2.77 Wright to Dracut 
Pipeline Segment G Berkshire, 

Windsor 10 

Common Buckthorn, 
 Glossy Buckthorn 

Rhamnus cathartica, 
 Frangula alnus 

RHCA, 
 FRAL 2.88 Wright to Dracut 

Pipeline Segment G Berkshire, 
Windsor 65 

Glossy Buckthorn, 
 Multiflora Rose, 
 Mile-A-Minute, 

 Morrow's Honeysuckle 

Frangula alnus, 
 Rosa multiflora, 

 Persicaria perfoliata, 
 Lonicera morrowii 

FRAL, 
 ROMU, 
 PEPE, 
 LOMO 

3.67 Wright to Dracut 
Pipeline Segment G Berkshire, 

Lanesborough 11 

Glossy Buckthorn Frangula alnus FRAL 5.99 Wright to Dracut 
Pipeline Segment G Hampshire, 

Plainfield 0 
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts 

Common Name1 Scientific Name USDA 
Code Milepost2 Facility Name Segment County, Town Percent 

Cover 

Tree-of-Heaven, 
 Common Buckthorn, 

 Glossy Buckthorn 

Ailanthus altissima, 
 Rhamnus cathartica, 

 Frangula alnus 

AIAL, 
 RHCA, 
 FRAL 

6.89 Wright to Dracut 
Pipeline Segment G Hampshire, 

Plainfield 10 

Reed Canary Grass, 
 Common Reed 

Phalaris arundinacea, 
 Phragmites australis ssp. 

australis 

PHAR, 
 PHAUA 7.03 Wright to Dracut 

Pipeline Segment G Hampshire, 
Plainfield 20 

Common Reed, 
 Reed Canary Grass 

Phragmites australis ssp. 
australis, 

 Phalaris arundinacea 

PHAUA, 
 PHAR 7.31 Wright to Dracut 

Pipeline Segment G Hampshire, 
Plainfield 40 

Garlic Mustard Alliaria petiolata ALPE 7.57 Wright to Dracut 
Pipeline Segment G Hampshire, 

Plainfield 5 

Garlic Mustard Alliaria petiolata ALPE 7.62 Wright to Dracut 
Pipeline Segment G Hampshire, 

Plainfield 1 

Common Reed Phragmites australis ssp. 
australis PHAUA 7.86 Wright to Dracut 

Pipeline Segment G Hampshire, 
Plainfield 70 

Japanese Barberry, 
 Multiflora Rose, 

 Oriental Bittersweet, 
 Japanese Honeysuckle, 

 Choke Plant 

Berberis thunbergii, 
 Rosa multiflora, 

 Celastrus orbiculatus, 
 Lonicera japonica, 
 Lonicera maackii 

BETH, 
 ROMU, 
 CEOR, 
 LOJA, 
 LOMA 

8.25 Wright to Dracut 
Pipeline Segment G Berkshire, 

Cheshire 39 

Purple Loosestrife Lythrum salicaria LYSA 8.29 Wright to Dracut 
Pipeline Segment G Berkshire, 

Cheshire 50 

Japanese Barberry Berberis thunbergii BETH 8.39 Wright to Dracut 
Pipeline Segment G Berkshire, 

Cheshire 70 
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts  

Common Name1 Scientific Name USDA 
Code  Milepost2 Facility Name Segment County, Town Percent 

Cover 

Reed Canary Grass Phalaris arundinacea PHAR 9.72 Wright to Dracut 
Pipeline Segment G Franklin, 

Ashfield 30 

Mile-A-Minute, 
 Black Locust 

Persicaria perfoliata, 
 Robinia pseudoacacia 

PEPE, 
 ROPS 11.22 Wright to Dracut 

Pipeline Segment G Franklin, 
Ashfield 6 

Tree-of-Heaven, 
 Mile-A-Minute, 
 Multiflora Rose, 

 Bunga 

Ailanthus altissima, 
 Persicaria perfoliata, 

 Rosa multiflora, 
 Aeginetia sp. 

AIAL, 
 PEPE, 

 ROMU, 
 AEGIN 

12.47 Wright to Dracut 
Pipeline Segment G Franklin, 

Ashfield 45 

Reed Canary Grass, 
 Oriental Bittersweet, 

 Multiflora Rose 

Phalaris arundinacea, 
 Celastrus orbiculatus, 

 Rosa multiflora 

PHAR, 
 CEOR, 
 ROMU 

14.33 Wright to Dracut 
Pipeline Segment G Franklin, 

Ashfield 100 

Japanese Barberry, 
 Tatarian Honeysuckle, 
 Oriental Bittersweet, 

 Multiflora Rose, 
 Reed Canary Grass 

Berberis thunbergii, 
 Lonicera tatarica, 

 Celastrus orbiculatus, 
 Rosa multiflora, 

 Phalaris arundinacea 

BETH, 
 LOTA, 
 CEOR, 
 ROMU, 
 PHAR 

1.15 Wright to Dracut 
Pipeline Segment H Franklin, 

Ashfield 96 

Multiflora Rose, 
 Japanese Barberry, 

 Tatarian Honeysuckle, 
 Morrow's Honeysuckle, 
 Japanese Honeysuckle 

Rosa multiflora, 
 Berberis thunbergii, 
 Lonicera tatarica, 

 Lonicera morrowii, 
 Lonicera japonica 

ROMU, 
 BETH, 
 LOTA, 
 LOMO, 
 LOJA 

2.38 Wright to Dracut 
Pipeline Segment H Franklin, 

Conway 60 
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts 

Common Name1 Scientific Name USDA 
Code Milepost2 Facility Name Segment County, Town Percent 

Cover 

Mile-a-Minute, 
 Morrow's Honeysuckle 

Persicaria perfoliata, 
 Lonicera morrowii 

PEPE, 
 LOMO 4.14 Wright to Dracut 

Pipeline Segment H Franklin, 
Conway 35 

Morrow's Honeysuckle, 
 Multiflora Rose, 

 Common Buckthorn, 
 Mile-A-Minute 

Lonicera morrowii, 
 Rosa multiflora, 

 Rhamnus cathartica, 
 Persicaria perfoliata 

LOMO, 
 ROMU, 
 RHCA, 
 PEPE 

4.44 Wright to Dracut 
Pipeline Segment H Franklin, 

Conway 13 

Morrow's Honeysuckle, 
 Multiflora Rose, 

 Tatarian Honeysuckle, 
 Mile-A-Minute 

Lonicera morrowii, 
 Rosa multiflora, 

 Lonicera tatarica, 
 Persicaria perfoliata 

LOMO, 
 ROMU, 
 LOTA, 
 PEPE 

4.65 Wright to Dracut 
Pipeline Segment H Franklin, 

Conway 35 

Black Locust, 
 Tree-of-Heaven, 

 Glossy Buckthorn 

Robinia pseudoacacia, 
 Ailanthus altissima, 

 Frangula alnus 

ROPS, 
 AIAL, 
 FRAL 

12.12 Wright to Dracut 
Pipeline Segment H Franklin, 

Montague 85 

Mile-A-Minute, 
 Multiflora Rose 

Persicaria perfoliata, 
 Rosa multiflora 

PEPE, 
 ROMU 16.46 Wright to Dracut 

Pipeline Segment H Franklin, 
Erving 12 

Common Buckthorn Rhamnus cathartica RHCA 21.56 Wright to Dracut 
Pipeline Segment H Franklin, 

Northfield 15 

Tree-of-Heaven, 
 Mile-A-Minute 

Ailanthus altissima, 
 Persicaria perfoliata 

AIAL, 
 PEPE 22.83 Wright to Dracut 

Pipeline Segment H Franklin, 
Northfield 37 

Reed Canary Grass Phalaris arundinacea PHAR 23.74 Wright to Dracut 
Pipeline Segment H Franklin, 

Northfield 1 

Coltsfoot Tussilago farfara TUFA 23.82 Wright to Dracut 
Pipeline Segment H Franklin, 

Northfield 5 
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts  

Common Name1 Scientific Name USDA 
Code  Milepost2 Facility Name Segment County, Town Percent 

Cover 

Multiflora Rose Rosa multiflora ROMU 24.25 Wright to Dracut 
Pipeline Segment H Franklin, 

Northfield 15 

Japanese Stilt Grass Microstegium vimineum MIVI 27.95 Wright to Dracut 
Pipeline Segment H Franklin, 

Warwick 70 

Glossy Buckthorn, 
 Multiflora Rose, 

 Japanese Barberry 

Frangula alnus, 
 Rosa multiflora, 

 Berberis thunbergii 

FRAL, 
 ROMU, 
 BETH 

1.00 Wright to Dracut 
Pipeline Segment K Middlesex, 

Dracut 7 

Common Buckthorn, 
 Purple Loosestrife, 
 Multiflora Rose, 

 Japanese Stilt Grass 

Rhamnus cathartica, 
 Lythrum salicaria, 
 Rosa multiflora, 

 Microstegium vimineum 

RHCA, 
 LYSA, 
 ROMU, 
 MIVI 

1.14 Wright to Dracut 
Pipeline Segment K Middlesex, 

Dracut 23 

Glossy Buckthorn Frangula alnus FRAL 1.57 Wright to Dracut 
Pipeline Segment K Middlesex, 

Dracut 0 

Glossy Buckthorn, 
 Multiflora Rose, 

 Oriental Bittersweet 

Frangula alnus, 
 Rosa multiflora, 

 Celastrus orbiculatus 

FRAL, 
 ROMU, 
 CEOR 

1.75 Wright to Dracut 
Pipeline Segment K Middlesex, 

Dracut 18 

Oriental Bittersweet, 
 Multiflora Rose, 

 Glossy Buckthorn 

Celastrus orbiculatus, 
 Rosa multiflora, 
 Frangula alnus 

CEOR, 
 ROMU, 
 FRAL 

0.07 Maritimes Delivery 
Line L Middlesex, 

Dracut 7 

Purple Loosestrife Lythrum salicaria LYSA 0.12 Maritimes Delivery 
Line L Middlesex, 

Dracut 5 
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts 

Common Name1 Scientific Name USDA 
Code Milepost2 Facility Name Segment County, Town Percent 

Cover 

Glossy Buckthorn, 
 Japanese Knotweed, 

 Kikuyu Grass 

Frangula alnus, 
 Fallopia japonica, 

 Pennisetum 
clandestinum 

FRAL, 
 FAJA, 
 PECL 

0.14 Maritimes Delivery 
Line L Middlesex, 

Dracut 40 

Glossy Buckthorn Frangula alnus FRAL 0.14 Maritimes Delivery 
Line L Middlesex, 

Dracut 8 

Oriental Bittersweet, 
 Multiflora Rose, 

 Glossy Buckthorn 

Celastrus orbiculatus, 
 Rosa multiflora, 
 Frangula alnus 

CEOR, 
 ROMU, 
 FRAL 

0.16 Maritimes Delivery 
Line L Middlesex, 

Dracut 65 

Glossy Buckthorn Frangula alnus FRAL 0.19 Maritimes Delivery 
Line L Middlesex, 

Dracut 8 

Purple Loosestrife Lythrum salicaria LYSA 0.21 Maritimes Delivery 
Line L Middlesex, 

Dracut 8 

Multiflora Rose, 
 Black Locust, 

 Japanese Knotweed, 
 Common Reed 

Rosa multiflora, 
 Robinia pseudoacacia, 

 Fallopia japonica, 
 Phragmites australis ssp. 

australis 

ROMU, 
 ROPS, 
 FAJA, 

 PHAUA 

0.22 Maritimes Delivery 
Line L Middlesex, 

Dracut 10 

Glossy Buckthorn Frangula alnus FRAL 0.64 Maritimes Delivery 
Line L Middlesex, 

Dracut 15 

Reed Canary Grass, 
 African Boxthorn 

Phalaris arundinacea, 
 Lycium ferocissiumum 

PHAR, 
 LYFE 0.71 Maritimes Delivery 

Line L Middlesex, 
Dracut 15 
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Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts  

Common Name1 Scientific Name USDA 
Code  Milepost2 Facility Name Segment County, Town Percent 

Cover 

Multiflora Rose, 
 Oriental Bittersweet, 

 Glossy Buckthorn 

Rosa multiflora, 
 Celastrus orbiculatus, 

 Frangula alnus 

ROMU, 
 CEOR, 
 FRAL 

0.74 Maritimes Delivery 
Line L Middlesex, 

Dracut 50 

Multiflora Rose, 
 Glossy Buckthorn 

Rosa multiflora, 
 Frangula alnus 

ROMU, 
 FRAL 0.74 Maritimes Delivery 

Line L Middlesex, 
Dracut 2 

Purple Loosestrife, 
 Glossy Buckthorn 

Lythrum salicaria, 
 Frangula alnus 

LYSA, 
 FRAL 2.97 Lynnfield Lateral N Essex, Andover 12 

Purple Loosestrife, 
 Glossy Buckthorn 

Lythrum salicaria, 
 Frangula alnus 

LYSA, 
 FRAL 3.00 Lynnfield Lateral N Essex, Andover 15 

Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 3.01 Lynnfield Lateral N Essex, Andover 8 

Glossy Buckthorn, 
 Oriental Bittersweet, 

 Multiflora Rose 

Frangula alnus, 
 Celastrus orbiculatus, 

 Rosa multiflora 

FRAL, 
 CEOR, 
 ROMU 

3.04 Lynnfield Lateral N Essex, Andover 8 

Glossy Buckthorn, 
 Japanese Barberry, 
 Oriental Bittersweet 

Frangula alnus, 
 Berberis thunbergii, 

 Celastrus orbiculatus 

FRAL, 
 BETH, 
 CEOR 

3.10 Lynnfield Lateral N Essex, Andover 12 

Glossy Buckthorn Frangula alnus FRAL 3.13 Lynnfield Lateral N Essex, Andover 15 
Glossy Buckthorn, 

 Oriental Bittersweet, 
 Multiflora Rose 

Frangula alnus, 
 Celastrus orbiculatus, 

 Rosa multiflora 

FRAL, 
 CEOR, 
 ROMU 

3.25 Lynnfield Lateral N Essex, Andover 6 

Glossy Buckthorn, 
 Oriental Bittersweet, 

 Multiflora Rose, 
 Japanese Barberry 

Frangula alnus, 
 Celastrus orbiculatus, 

 Rosa multiflora, 
 Berberis thunbergii 

FRAL, 
 CEOR, 
 ROMU, 
 BETH 

3.25 Lynnfield Lateral N Essex, Andover 8 
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Glossy Buckthorn, 
 Oriental Bittersweet, 

 Multiflora Rose, 
 Japanese Barberry 

Frangula alnus, 
 Celastrus orbiculatus, 

 Rosa multiflora, 
 Berberis thunbergii 

FRAL, 
 CEOR, 
 ROMU, 
 BETH 

3.29 Lynnfield Lateral N Essex, Andover 8 

Multiflora Rose, 
 Tree-of-Heaven, 

 Glossy Buckthorn, 
 Dodder, 

 Purple Loosestrife 

Rosa multiflora, 
 Ailanthus altissima, 

 Frangula alnus, 
 Cuscuta sp., 

 Lythrum salicaria 

ROMU, 
 AIAL, 
 FRAL, 

 CUSCU, 
 LYSA 

3.90 Lynnfield Lateral N Essex, Andover 25 

Multiflora Rose, 
 Tree-of-Heaven, 

 Glossy Buckthorn 

Rosa multiflora, 
 Ailanthus altissima, 

 Frangula alnus 

ROMU, 
 AIAL, 
 FRAL 

3.97 Lynnfield Lateral N Essex, Andover 10 

Winged Euonymus, 
 Multiflora Rose, 

 Japanese Knotweed, 
 Oriental Bittersweet, 

 Glossy Buckthorn 

Euonymus alatus, 
 Rosa multiflora, 

 Fallopia japonica, 
 Celastrus orbiculatus, 

 Frangula alnus 

EUAL, 
 ROMU, 
 FAJA, 
 CEOR, 
 FRAL 

4.03 Lynnfield Lateral N Essex, 
Tewksbury 11 

Glossy Buckthorn Frangula alnus FRAL 4.20 Lynnfield Lateral N Essex, Andover 2 
Multiflora Rose, 

 Glossy Buckthorn 
Rosa multiflora, 
 Frangula alnus 

ROMU, 
 FRAL 4.38 Lynnfield Lateral N Essex, 

Tewksbury 4 

Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 4.40 Lynnfield Lateral N Middlesex, 

Tewksbury 5 

Dodder, 
 Glossy Buckthorn 

Cuscuta sp., 
 Frangula alnus 

CUSCU, 
 FRAL 4.92 Lynnfield Lateral N Essex, Andover 4 
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Glossy Buckthorn, 
 Tree-of-Heaven 

Frangula alnus, 
 Ailanthus altissima 

FRAL, 
 AIAL 4.93 Lynnfield Lateral N Essex, Andover 4 

Glossy Buckthorn, 
 Multiflora Rose, 

 Oriental Bittersweet 

Frangula alnus, 
 Rosa multiflora, 

 Celastrus orbiculatus 

FRAL, 
 ROMU, 
 CEOR 

5.86 Lynnfield Lateral N Essex, Andover 33 

Glossy Buckthorn, 
 Multiflora Rose, 

 Oriental Bittersweet 

Frangula alnus, 
 Rosa multiflora, 

 Celastrus orbiculatus 

FRAL, 
 ROMU, 
 CEOR 

5.90 Lynnfield Lateral N Essex, Andover 25 

Common Reed, 
 Multiflora Rose, 

 Glossy Buckthorn 

Phragmites australis ssp. 
australis, 

 Rosa multiflora, 
 Frangula alnus 

PHAUA, 
 ROMU, 
 FRAL 

5.93 Lynnfield Lateral N Middlesex, 
Tewksbury 102 

Multiflora Rose, 
 Glossy Buckthorn 

Rosa multiflora, 
 Frangula alnus 

ROMU, 
 FRAL 6.14 Lynnfield Lateral N Middlesex, 

Tewksbury 7 

Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 6.20 Lynnfield Lateral N Middlesex, 

Tewksbury 30 

Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 6.25 Lynnfield Lateral N Middlesex, 

Tewksbury 40 

Purple Loosestrife, 
 Common Reed, 

 Dodder 

Lythrum salicaria, 
 Phragmites australis ssp. 

australis, 
 Cuscuta sp. 

LYSA, 
 PHAUA, 
 CUSCU 

6.33 Lynnfield Lateral N Middlesex, 
Tewksbury 15 
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Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 6.34 Lynnfield Lateral N Middlesex, 

Tewksbury 40 

Tree-of-Heaven, 
 Oriental Bittersweet, 

 Glossy Buckthorn 

Ailanthus altissima, 
 Celastrus orbiculatus, 

 Frangula alnus 

AIAL, 
 CEOR, 
 FRAL 

6.55 Lynnfield Lateral N Middlesex, 
Tewksbury 16 

Reed Canary Grass, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Celastrus orbiculatus 

PHAR, 
 CEOR 6.64 Lynnfield Lateral N Essex, Andover 5 

Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 6.66 Lynnfield Lateral N Essex, Andover 72 

Eurasian Watermilfoil Myriophyllum spicatum MYSP 6.80 Lynnfield Lateral N Essex, Andover 80 
Glossy Buckthorn, 
 Japanese Barberry, 

 Oriental Bittersweet, 
 Tree-of-Heaven 

Frangula alnus, 
 Berberis thunbergii, 

 Celastrus orbiculatus, 
 Ailanthus altissima 

FRAL, 
 BETH, 
 CEOR, 
 AIAL 

7.03 Lynnfield Lateral N Essex, Andover 10 

Oriental Bittersweet, 
 Common Buckthorn, 

 Purple Loosestrife 

Celastrus orbiculatus, 
 Rhamnus cathartica, 

 Lythrum salicaria 

CEOR, 
 RHCA, 
 LYSA 

7.11 Lynnfield Lateral N Essex, Andover 41 

Oriental Bittersweet, 
 Common Buckthorn 

Celastrus orbiculatus, 
 Rhamnus cathartica 

CEOR, 
 RHCA 7.32 Lynnfield Lateral N Essex, Andover 30 

Oriental Bittersweet, 
 Common Buckthorn, 

 Purple Loosestrife 

Celastrus orbiculatus, 
 Rhamnus cathartica, 

 Lythrum salicaria 

CEOR, 
 RHCA, 
 LYSA 

7.33 Lynnfield Lateral N Essex, Andover 41 

Glossy Buckthorn Frangula alnus FRAL 7.33 Lynnfield Lateral N Essex, Andover 2 



 

Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 
Attachment L9 – Invasive Species Management Plan 

L9-B12 
 

November 2015 

Table 2.1-1 
Invasive Species Preliminary Occurrence by Milepost for the Project in Massachusetts  

Common Name1 Scientific Name USDA 
Code  Milepost2 Facility Name Segment County, Town Percent 

Cover 

Reed Canary Grass Phalaris arundinacea PHAR 7.38 Lynnfield Lateral N Essex, Andover 30 
Oriental Bittersweet, 
 Common Buckthorn, 

 Purple Loosestrife 

Celastrus orbiculatus, 
 Rhamnus cathartica, 

 Lythrum salicaria 

CEOR, 
 RHCA, 
 LYSA 

7.43 Lynnfield Lateral N Essex, Andover 41 

Oriental Bittersweet, 
 Common Buckthorn, 

 Purple Loosestrife 

Celastrus orbiculatus, 
 Rhamnus cathartica, 

 Lythrum salicaria 

CEOR, 
 RHCA, 
 LYSA 

7.46 Lynnfield Lateral N Essex, Andover 41 

Tree-of-Heaven, 
 Oriental Bittersweet, 
 Common Buckthorn, 

 Multiflora Rose 

Ailanthus altissima, 
 Celastrus orbiculatus, 
 Rhamnus cathartica, 

 Rosa multiflora 

AIAL, 
 CEOR, 
 RHCA, 
 ROMU 

7.63 Lynnfield Lateral N Essex, Andover 30 

Glossy Buckthorn Frangula alnus FRAL 7.70 Lynnfield Lateral N Essex, Andover 10 
Glossy Buckthorn Frangula alnus FRAL 7.71 Lynnfield Lateral N Essex, Andover 4 
Glossy Buckthorn, 

 Common Buckthorn, 
 Multiflora Rose 

Frangula alnus, 
 Rhamnus cathartica, 

 Rosa multiflora 

FRAL, 
 RHCA, 
 ROMU 

7.72 Lynnfield Lateral N Essex, Andover 52 

Common Reed, 
 Common Buckthorn, 

 Multiflora Rose, 
 Oriental Bittersweet 

Phragmites australis ssp. 
australis, 

 Rhamnus cathartica, 
 Rosa multiflora, 

 Celastrus orbiculatus 

PHAUA, 
 RHCA, 
 ROMU, 
 CEOR 

7.74 Lynnfield Lateral N Essex, Andover 52 
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Common Reed, 
 Common Buckthorn, 

 Multiflora Rose, 
 Oriental Bittersweet 

Phragmites australis ssp. 
australis, 

 Rhamnus cathartica, 
 Rosa multiflora, 

 Celastrus orbiculatus 

PHAUA, 
 RHCA, 
 ROMU, 
 CEOR 

7.75 Lynnfield Lateral N Essex, Andover 52 

Morrow's Honeysuckle, 
 Garlic Mustard, 
 Tree-of-Heaven, 

 Oriental Bittersweet 

Lonicera morrowii, 
 Alliaria petiolata, 

 Ailanthus altissima, 
 Celastrus orbiculatus 

LOMO, 
 ALPE, 
 AIAL, 
 CEOR 

7.81 Lynnfield Lateral N Essex, Andover 27 

Garlic Mustard, 
 Glossy Buckthorn, 

 Common Buckthorn, 
 Oriental Bittersweet 

Alliaria petiolata, 
 Frangula alnus, 

 Rhamnus cathartica, 
 Celastrus orbiculatus 

ALPE, 
 FRAL, 
 RHCA, 
 CEOR 

7.82 Lynnfield Lateral N Essex, Andover 45 

Glossy Buckthorn, 
 Morrow's Honeysuckle, 

 Garlic Mustard 

Frangula alnus, 
 Lonicera morrowii, 
 Alliaria petiolata 

FRAL, 
 LOMO, 
 ALPE 

7.88 Lynnfield Lateral N Essex, 
Tewksbury 13 

Glossy Buckthorn, 
 Morrow's Honeysuckle, 

 Multiflora Rose 

Frangula alnus, 
 Lonicera morrowii, 

 Rosa multiflora 

FRAL, 
 LOMO, 
 ROMU 

7.92 Lynnfield Lateral N Middlesex, 
Wilmington 10 

Glossy Buckthorn, 
 Morrow's Honeysuckle, 

 Multiflora Rose 

Frangula alnus, 
 Lonicera morrowii, 

 Rosa multiflora 

FRAL, 
 LOMO, 
 ROMU 

7.93 Lynnfield Lateral N Middlesex, 
Wilmington 11 

Glossy Buckthorn, 
 Morrow's Honeysuckle, 

 Multiflora Rose 

Frangula alnus, 
 Lonicera morrowii, 

 Rosa multiflora 

FRAL, 
 LOMO, 
 ROMU 

8.02 Lynnfield Lateral N Middlesex, 
Wilmington 10 
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Glossy Buckthorn Frangula alnus FRAL 8.04 Lynnfield Lateral N Middlesex, 
Wilmington 15 

Common Reed, 
 Oriental Bittersweet, 
 Glossy Buckthorn, 
 Purple Loosestrife 

Phragmites australis ssp. 
australis, 

 Celastrus orbiculatus, 
 Frangula alnus, 

 Lythrum salicaria 

PHAUA, 
 CEOR, 
 FRAL, 
 LYSA 

8.07 Lynnfield Lateral N Middlesex, 
Wilmington 95 

Tree-of-Heaven, 
 Oriental Bittersweet, 

 Multiflora Rose, 
 Purple Loosestrife, 

 Common Reed, 
 Morrow's Honeysuckle 

Ailanthus altissima, 
 Celastrus orbiculatus, 

 Rosa multiflora, 
 Lythrum salicaria, 

 Phragmites australis ssp. 
australis, 

 Lonicera morrowii 

AIAL, 
 CEOR, 
 ROMU, 
 LYSA, 

 PHAUA, 
 LOMO 

8.08 Lynnfield Lateral N Middlesex, 
Wilmington 90 

Glossy Buckthorn Frangula alnus FRAL 8.13 Lynnfield Lateral N Middlesex, 
Wilmington 5 

Glossy Buckthorn, 
 Morrow's Honeysuckle, 

 Multiflora Rose 

Frangula alnus, 
 Lonicera morrowii, 

 Rosa multiflora 

FRAL, 
 LOMO, 
 ROMU 

8.14 Lynnfield Lateral N Middlesex, 
Wilmington 5 

Glossy Buckthorn, 
 Common Reed, 

 Oriental Bittersweet, 
 Purple Loosestrife 

Frangula alnus, 
 Phragmites australis ssp. 

australis, 
 Celastrus orbiculatus, 

 Lythrum salicaria 

FRAL, 
 PHAUA, 
 CEOR, 
 LYSA 

8.29 Lynnfield Lateral N Middlesex, 
Wilmington 74 
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Morrow's Honeysuckle, 
 Black Locust, 

 Oriental Bittersweet, 
 Multiflora Rose 

Lonicera morrowii, 
 Robinia pseudoacacia, 
 Celastrus orbiculatus, 

 Rosa multiflora 

LOMO, 
 ROPS, 
 CEOR, 
 ROMU 

8.31 Lynnfield Lateral N Middlesex, 
Wilmington 31 

Black Locust, 
 Multiflora Rose, 

 Japanese Knotweed, 
 Common Buckthorn 

Robinia pseudoacacia, 
 Rosa multiflora, 

 Fallopia japonica, 
 Rhamnus cathartica 

ROPS, 
 ROMU, 
 FAJA, 
 RHCA 

8.35 Lynnfield Lateral N Middlesex, 
Wilmington 2 

Glossy Buckthorn, 
 Garlic Mustard, 
 Multiflora Rose, 

 Common Buckthorn, 
 Tree-of-Heaven, 

 Oriental Bittersweet 

Frangula alnus, 
 Alliaria petiolata, 
 Rosa multiflora, 

 Rhamnus cathartica, 
 Ailanthus altissima, 

 Celastrus orbiculatus 

FRAL, 
 ALPE, 
 ROMU, 
 RHCA, 
 AIAL, 
 CEOR 

8.37 Lynnfield Lateral N Middlesex, 
Wilmington 35 

Black Locust, 
 Common Buckthorn, 

 Glossy Buckthorn 

Robinia pseudoacacia, 
 Rhamnus cathartica, 

 Frangula alnus 

ROPS, 
 RHCA, 
 FRAL 

8.39 Lynnfield Lateral N Middlesex, 
Wilmington 11 

Morrow's Honeysuckle, 
 Multiflora Rose, 

 Japanese Knotweed, 
 Common Buckthorn 

Lonicera morrowii, 
 Rosa multiflora, 

 Fallopia japonica, 
 Rhamnus cathartica 

LOMO, 
 ROMU, 
 FAJA, 
 RHCA 

8.47 Lynnfield Lateral N Middlesex, 
Wilmington 3 

Morrow's Honeysuckle, 
 Black Locust, 

 Oriental Bittersweet, 
 Multiflora Rose 

Lonicera morrowii, 
 Robinia pseudoacacia, 
 Celastrus orbiculatus, 

 Rosa multiflora 

LOMO, 
 ROPS, 
 CEOR, 
 ROMU 

8.48 Lynnfield Lateral N Middlesex, 
Wilmington 31 
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Black Locust, 
 Common Buckthorn, 

 Glossy Buckthorn 

Robinia pseudoacacia, 
 Rhamnus cathartica, 

 Frangula alnus 

ROPS, 
 RHCA, 
 FRAL 

8.59 Lynnfield Lateral N Middlesex, 
Wilmington 11 

Glossy Buckthorn, 
 Garlic Mustard, 
 Multiflora Rose, 

 Common Buckthorn, 
 Tree-of-Heaven, 

 Oriental Bittersweet 

Frangula alnus, 
 Alliaria petiolata, 
 Rosa multiflora, 

 Rhamnus cathartica, 
 Ailanthus altissima, 

 Celastrus orbiculatus 

FRAL, 
 ALPE, 
 ROMU, 
 RHCA, 
 AIAL, 
 CEOR 

8.63 Lynnfield Lateral N Middlesex, 
Wilmington 35 

Black Locust Robinia pseudoacacia ROPS 8.70 Lynnfield Lateral N Middlesex, 
Wilmington 40 

Reed Manna Grass, 
 Oriental Bittersweet, 
 Japanese Knotweed, 
 Common Buckthorn 

Glyceria maxima, 
 Celastrus orbiculatus, 

 Fallopia japonica, 
 Rhamnus cathartica 

GLMA, 
 CEOR, 
 FAJA, 
 RHCA 

8.77 Lynnfield Lateral N Middlesex, 
Wilmington 1 

Reed Manna Grass, 
 Oriental Bittersweet, 
 Japanese Knotweed, 
 Common Buckthorn 

Glyceria maxima, 
 Celastrus orbiculatus, 

 Fallopia japonica, 
 Rhamnus cathartica 

GLMA, 
 CEOR, 
 FAJA, 
 RHCA 

8.78 Lynnfield Lateral N Middlesex, 
Wilmington 1 

Black Locust, 
 Oriental Bittersweet, 
 Japanese Knotweed, 
 Common Buckthorn 

Robinia pseudoacacia, 
 Celastrus orbiculatus, 

 Fallopia japonica, 
 Rhamnus cathartica 

ROPS, 
 CEOR, 
 FAJA, 
 RHCA 

8.80 Lynnfield Lateral N Middlesex, 
Wilmington 25 
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Oriental Bittersweet, 
 Black Locust, 

 Japanese Knotweed, 
 Common Buckthorn, 

 Multiflora Rose 

Celastrus orbiculatus, 
 Robinia pseudoacacia, 

 Fallopia japonica, 
 Rhamnus cathartica, 

 Rosa multiflora 

CEOR, 
 ROPS, 
 FAJA, 
 RHCA, 
 ROMU 

8.80 Lynnfield Lateral N Middlesex, 
Wilmington 25 

Morrow's Honeysuckle Lonicera morrowii LOMO 9.10 Lynnfield Lateral N Middlesex, 
Wilmington 5 

Glossy Buckthorn, 
 Reed Canary Grass, 
 Purple Loosestrife, 
 Japanese Barberry, 

 Japanese Knotweed, 
 Morrow's Honeysuckle 

Frangula alnus, 
 Phalaris arundinacea, 

 Lythrum salicaria, 
 Berberis thunbergii, 
 Fallopia japonica, 
 Lonicera morrowii 

FRAL, 
 PHAR, 
 LYSA, 
 BETH, 
 FAJA, 
 LOMO 

9.13 Lynnfield Lateral N Middlesex, 
Wilmington 10 

Glossy Buckthorn, 
 Purple Loosestrife, 
 Japanese Barberry, 

 Japanese Honeysuckle, 
 Japanese Knotweed, 

 Morrow's Honeysuckle 

Frangula alnus, 
 Lythrum salicaria, 

 Berberis thunbergii, 
 Lonicera japonica, 
 Fallopia japonica, 
 Lonicera morrowii 

FRAL, 
 LYSA, 
 BETH, 
 LOJA, 
 FAJA, 
 LOMO 

9.14 Lynnfield Lateral N Middlesex, 
Wilmington 10 

Purple Loosestrife, 
 Reed Canary Grass 

Lythrum salicaria, 
 Phalaris arundinacea 

LYSA, 
 PHAR 9.16 Lynnfield Lateral N Middlesex, 

Wilmington 50 

Oriental Bittersweet, 
 Purple Loosestrife, 

 Black Locust, 
 Japanese Knotweed 

 Morrow's Honeysuckle 

Celastrus orbiculatus, 
 Lythrum salicaria, 

 Robinia pseudoacacia, 
 Fallopia japonica 
 Lonicera morrowii 

CEOR, 
 LYSA, 
 ROPS, 
 FAJA 

 LOMO 

9.18 Lynnfield Lateral N Middlesex, 
Wilmington 5 
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Glossy Buckthorn, 
 Oriental Bittersweet, 

 Black Locust, 
 Japanese Barberry, 

 Japanese Honeysuckle, 
 Japanese Knotweed 

Frangula alnus, 
 Celastrus orbiculatus, 
 Robinia pseudoacacia, 

 Berberis thunbergii, 
 Lonicera japonica, 
 Fallopia japonica 

FRAL, 
 CEOR, 
 ROPS, 
 BETH, 
 LOJA, 
 FAJA 

9.19 Lynnfield Lateral N Middlesex, 
Wilmington 11 

Glossy Buckthorn, 
 Purple Loosestrife, 
 Japanese Barberry, 
 Japanese Knotweed 

 Morrow's Honeysuckle 

Frangula alnus, 
 Lythrum salicaria, 

 Berberis thunbergii, 
 Fallopia japonica, 
 Lonicera morrowii 

FRAL, 
 LYSA, 
 BETH, 
 FAJA 

 LOMO 

9.20 Lynnfield Lateral N Middlesex, 
Wilmington 9 

Glossy Buckthorn, 
 Oriental Bittersweet, 

 Black Locust, 
 Japanese Barberry, 

 Japanese Honeysuckle, 
 Japanese Knotweed 

Frangula alnus, 
 Celastrus orbiculatus, 
 Robinia pseudoacacia, 

 Berberis thunbergii, 
 Lonicera japonica, 
 Fallopia japonica 

FRAL, 
 CEOR, 
 ROPS, 
 BETH, 
 LOJA, 
 FAJA 

9.22 Lynnfield Lateral N Middlesex, 
Wilmington 11 

Glossy Buckthorn Frangula alnus FRAL 9.28 Lynnfield Lateral N Middlesex, 
Wilmington 40 

Glossy Buckthorn, 
 Purple Loosestrife, 
 Japanese Knotweed 

 Morrow's Honeysuckle 

Frangula alnus, 
 Lythrum salicaria, 
 Fallopia japonica 
 Lonicera morrowii 

FRAL, 
 LYSA, 
 FAJA 

 LOMO 

9.32 Lynnfield Lateral N Middlesex, 
Wilmington 6 
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Glossy Buckthorn, 
 Oriental Bittersweet, 

 Black Locust, 
 Japanese Barberry, 

 Japanese Honeysuckle, 
 Japanese Knotweed 

Frangula alnus, 
 Celastrus orbiculatus, 
 Robinia pseudoacacia, 

 Berberis thunbergii, 
 Lonicera japonica, 
 Fallopia japonica 

FRAL, 
 CEOR, 
 ROPS, 
 BETH, 
 LOJA, 
 FAJA 

9.43 Lynnfield Lateral N Middlesex, 
Wilmington 11 

Glossy Buckthorn Frangula alnus FRAL 9.48 Lynnfield Lateral N Middlesex, 
Wilmington 1 

Glossy Buckthorn Frangula alnus FRAL 9.79 Lynnfield Lateral N Middlesex, 
Wilmington 2 

Glossy Buckthorn Frangula alnus FRAL 9.81 Lynnfield Lateral N Middlesex, 
Wilmington 1 

Glossy Buckthorn, 
 Purple Loosestrife, 
 Japanese Knotweed 

 Morrow's Honeysuckle 

Frangula alnus, 
 Lythrum salicaria, 
 Fallopia japonica 
 Lonicera morrowii 

FRAL, 
 LYSA, 
 FAJA 

 LOMO 

9.85 Lynnfield Lateral N Middlesex, 
Wilmington 7 

Multiflora Rose, 
 Morrow's Honeysuckle, 

 Japanese Barberry, 
 Glossy Buckthorn 

Rosa multiflora, 
 Lonicera morrowii, 
 Berberis thunbergii, 

 Frangula alnus 

ROMU, 
 LOMO, 
 BETH, 
 FRAL 

9.98 Lynnfield Lateral N Middlesex, 
Wilmington 17 

Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 10.10 Lynnfield Lateral N Middlesex, 

Wilmington 10 

Glossy Buckthorn, 
 Purple Loosestrife, 
 Reed Canary Grass 

Frangula alnus, 
 Lythrum salicaria, 

 Phalaris arundinacea 

FRAL, 
 LYSA, 
 PHAR 

10.18 Lynnfield Lateral N Middlesex, 
Wilmington 14 
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Glossy Buckthorn Frangula alnus FRAL 10.27 Lynnfield Lateral N Middlesex, 
Wilmington 5 

Glossy Buckthorn, 
 Oriental Bittersweet, 

 Morrow's Honeysuckle, 
 Multiflora Rose 

Frangula alnus, 
 Celastrus orbiculatus, 

 Lonicera morrowii, 
 Rosa multiflora 

FRAL, 
 CEOR, 
 LOMO, 
 ROMU 

13.24 Lynnfield Lateral N Middlesex, 
North Reading 21 

Glossy Buckthorn, 
 Oriental Bittersweet 

Frangula alnus, 
 Celastrus orbiculatus 

FRAL, 
 CEOR 13.26 Lynnfield Lateral N Middlesex, 

North Reading 6 

Glossy Buckthorn Frangula alnus FRAL 13.27 Lynnfield Lateral N Middlesex, 
North Reading 2 

Glossy Buckthorn Frangula alnus FRAL 13.54 Lynnfield Lateral N Middlesex, 
Reading 50 

Common Reed, 
 Glossy Buckthorn, 
 Multiflora Rose, 

 Common Buckthorn 

Phragmites australis ssp. 
australis, 

 Frangula alnus, 
 Rosa multiflora, 

 Rhamnus cathartica 

PHAUA, 
 FRAL, 
 ROMU, 
 RHCA 

13.59 Lynnfield Lateral N Middlesex, 
Reading 79 

Glossy Buckthorn, 
 Japanese Barberry, 
 Oriental Bittersweet 

Frangula alnus, 
 Berberis thunbergii, 

 Celastrus orbiculatus 

FRAL, 
 BETH, 
 CEOR 

13.85 Lynnfield Lateral N Essex, 
Lynnfield 4 

Glossy Buckthorn, 
 Common Reed, 

 Japanese Barberry, 
 Oriental Bittersweet 

Frangula alnus, 
 Phragmites australis ssp. 

australis, 
 Berberis thunbergii, 

 Celastrus orbiculatus 

FRAL, 
 PHAUA, 
 BETH, 
 CEOR 

13.85 Lynnfield Lateral N Essex, 
Lynnfield 27 
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Japanese Barberry, 
 Multiflora Rose, 

 Japanese Stilt Grass 

Berberis thunbergii, 
 Rosa multiflora, 

 Microstegium vimineum 

BETH, 
 ROMU, 
 MIVI 

14.18 Lynnfield Lateral N Essex, 
Lynnfield 9 

Purple Loosestrife, 
 Japanese Stilt Grass, 
 Japanese Stilt Grass 

Lythrum salicaria, 
 Microstegium vimineum, 
 Microstegium vimineum 

LYSA, 
 MIVI, 
 MIVI 

0.07 Peabody Lateral O Essex, 
Lynnfield 8 

Common Reed, 
 Glossy Buckthorn 

Phragmites australis ssp. 
australis, 

 Frangula alnus 

PHAUA, 
 FRAL 0.12 Peabody Lateral O Essex, 

Lynnfield 8 

Glossy Buckthorn, 
 Japanese Barberry, 
 Multiflora Rose, 

 Oriental Bittersweet 

Frangula alnus, 
 Berberis thunbergii, 

 Rosa multiflora, 
 Celastrus orbiculatus 

FRAL, 
 BETH, 
 ROMU, 
 CEOR 

0.13 Peabody Lateral O Essex, 
Lynnfield 6 

Glossy Buckthorn, 
 Purple Loosestrife, 
 Multiflora Rose, 

 Oriental Bittersweet 

Frangula alnus, 
 Lythrum salicaria, 
 Rosa multiflora, 

 Celastrus orbiculatus 

FRAL, 
 LYSA, 
 ROMU, 
 CEOR 

0.16 Peabody Lateral O Essex, 
Lynnfield 42 

Common Reed Phragmites australis ssp. 
australis PHAUA 1.24 Peabody Lateral O Essex, 

Lynnfield 80 

Common Buckthorn, 
 Japanese Barberry, 

 Common Reed, 
 Reed Canary Grass 

Rhamnus cathartica, 
 Berberis thunbergii, 

 Phragmites australis ssp. 
australis, 

 Phalaris arundinacea 

RHCA, 
 BETH, 

 PHAUA, 
 PHAR 

1.40 Peabody Lateral O Essex, 
Lynnfield 16 
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Glossy Buckthorn, 
 Common Reed 

 Reed Canary Grass 

Frangula alnus, 
 Phragmites australis ssp. 

australis 
 Phalaris arundinacea 

FRAL, 
 PHAUA 
 PHAR 

1.62 Peabody Lateral O Essex, 
Lynnfield 25 

Glossy Buckthorn, 
 Common Buckthorn 

Frangula alnus, 
 Rhamnus cathartica 

FRAL, 
 RHCA 1.68 Peabody Lateral O Essex, 

Lynnfield 15 

Common Buckthorn, 
 Japanese Stilt Grass 

Rhamnus cathartica, 
 Microstegium vimineum 

RHCA, 
 MIVI 1.75 Peabody Lateral O Essex, 

Lynnfield 5 

Japanese Barberry, 
 Japanese Stilt Grass, 

 Glossy Buckthorn 

Berberis thunbergii, 
 Microstegium vimineum, 

 Frangula alnus 

BETH, 
 MIVI, 
 FRAL 

1.93 Peabody Lateral O Essex, 
Lynnfield 9 

Common Buckthorn, 
 Glossy Buckthorn, 

 Japanese Stilt Grass 

Rhamnus cathartica, 
 Frangula alnus, 

 Microstegium vimineum 

RHCA, 
 FRAL, 
 MIVI 

2.17 Peabody Lateral O Essex, 
Lynnfield 7 

Glossy Buckthorn Frangula alnus FRAL 0.00 Haverhill Lateral P Essex, 
Methuen 20 

Glossy Buckthorn Frangula alnus FRAL 0.10 Haverhill Lateral P Essex, 
Methuen 25 

Glossy Buckthorn Frangula alnus FRAL 2.22 Haverhill Lateral P Essex, Salem 20 
Glossy Buckthorn Frangula alnus FRAL 2.23 Haverhill Lateral P Essex, Salem 30 

Reed Canary Grass, 
 Common Reed 

Phalaris arundinacea, 
 Phragmites australis ssp. 

australis 

PHAR, 
 PHAUA 2.24 Haverhill Lateral P Essex, Salem 90 

Reed Canary Grass, 
 Japanese Knotweed, 
 Glossy Buckthorn 

Phalaris arundinacea, 
 Fallopia japonica, 

 Frangula alnus 

PHAR, 
FAJA, 
 FRAL 

2.25 Haverhill Lateral P Essex, 
Methuen 50 
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Glossy Buckthorn Frangula alnus FRAL 2.30 Haverhill Lateral P Essex, 
Methuen 60 

Common Reed Phragmites australis ssp. 
australis PHAUA 2.30 Haverhill Lateral P Essex, 

Methuen 80 

Japanese Knotweed, 
 Glossy Buckthorn 

Fallopia japonica, 
 Frangula alnus 

FAJA, 
 FRAL 2.30 Haverhill Lateral P Essex, 

Methuen 65 

Japanese Knotweed, 
 Glossy Buckthorn 

Fallopia japonica, 
 Frangula alnus 

FAJA, 
 FRAL 2.31 Haverhill Lateral P Essex, 

Methuen 45 

Glossy Buckthorn Frangula alnus FRAL 2.31 Haverhill Lateral P Essex, 
Methuen 40 

Glossy Buckthorn, 
 Glossy Buckthorn 

Frangula alnus, 
 Frangula alnus 

FRAL, 
 FRAL 2.32 Haverhill Lateral P Essex, 

Methuen 10 

Purple Loosestrife, 
 Reed Canary Grass, 
 Winged Euonymus, 

 Multiflora Rose 

Lythrum salicaria, 
 Phalaris arundinacea, 

 Euonymus alatus, 
 Rosa multiflora 

LYSA, 
 PHAR, 
 EUAL, 
 ROMU 

2.34 Haverhill Lateral P Essex, 
Methuen 47 

Common Buckthorn Rhamnus cathartica RHCA 2.35 Haverhill Lateral P Essex, 
Methuen 20 

Glossy Buckthorn Frangula alnus FRAL 2.59 Haverhill Lateral P Essex, 
Methuen 5 

Reed Canary Grass, 
 Purple Loosestrife 

Phalaris arundinacea, 
 Lythrum salicaria 

PHAR, 
 LYSA 2.66 Haverhill Lateral P Essex, 

Methuen 80 

Reed Canary Grass, 
 Purple Loosestrife, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Lythrum salicaria, 

 Celastrus orbiculatus 

PHAR, 
 LYSA, 
 CEOR 

2.69 Haverhill Lateral P Essex, 
Methuen 35 
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Reed Canary Grass, 
 Purple Loosestrife 

Phalaris arundinacea, 
 Lythrum salicaria 

PHAR, 
 LYSA 2.72 Haverhill Lateral P Essex, 

Methuen 80 

Reed Canary Grass, 
 Purple Loosestrife, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Lythrum salicaria, 

 Celastrus orbiculatus 

PHAR, 
 LYSA, 
 CEOR 

2.75 Haverhill Lateral P Essex, 
Methuen 35 

Oriental Bittersweet, 
 Reed Canary Grass 

Celastrus orbiculatus, 
 Phalaris arundinacea 

CEOR, 
 PHAR 2.75 Haverhill Lateral P Essex, 

Methuen 10 

Reed Canary Grass, 
 Purple Loosestrife, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Lythrum salicaria, 

 Celastrus orbiculatus 

PHAR, 
 LYSA, 
 CEOR 

2.78 Haverhill Lateral P Essex, 
Methuen 35 

Reed Canary Grass, 
 Purple Loosestrife, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Lythrum salicaria, 

 Celastrus orbiculatus 

PHAR, 
 LYSA, 
 CEOR 

2.78 Haverhill Lateral P Essex, 
Methuen 35 

Reed Canary Grass, 
 Purple Loosestrife 

Phalaris arundinacea, 
 Lythrum salicaria 

PHAR, 
 LYSA 2.85 Haverhill Lateral P Essex, 

Methuen 80 

Reed Canary Grass, 
 Purple Loosestrife, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Lythrum salicaria, 

 Celastrus orbiculatus 

PHAR, 
 LYSA, 
 CEOR 

2.92 Haverhill Lateral P Essex, 
Methuen 35 

Reed Canary Grass, 
 Purple Loosestrife, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Lythrum salicaria, 

 Celastrus orbiculatus 

PHAR, 
 LYSA, 
 CEOR 

2.93 Haverhill Lateral P Essex, 
Methuen 35 

Oriental Bittersweet, 
 Reed Canary Grass 

Celastrus orbiculatus, 
 Phalaris arundinacea 

CEOR, 
 PHAR 2.95 Haverhill Lateral P Essex, 

Methuen 10 

Reed Canary Grass, 
 Purple Loosestrife, 
 Oriental Bittersweet 

Phalaris arundinacea, 
 Lythrum salicaria, 

 Celastrus orbiculatus 

PHAR, 
 LYSA, 
 CEOR 

2.96 Haverhill Lateral P Essex, 
Methuen 35 
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Reed Canary Grass, 
 Purple Loosestrife 

Phalaris arundinacea, 
 Lythrum salicaria 

PHAR, 
 LYSA 2.96 Haverhill Lateral P Essex, 

Methuen 80 

Glossy Buckthorn Frangula alnus FRAL 2.98 Haverhill Lateral P Essex, 
Methuen 20 

Glossy Buckthorn Frangula alnus FRAL 3.00 Haverhill Lateral P Essex, 
Methuen 20 

Glossy Buckthorn, 
 Multiflora Rose 

Frangula alnus, 
 Rosa multiflora 

FRAL, 
 ROMU 3.64 Haverhill Lateral P Essex, 

Methuen 25 

Purple Loosestrife, 
 Common Reed 

Lythrum salicaria, 
 Phragmites australis ssp. 

australis 

LYSA, 
 PHAUA 3.65 Haverhill Lateral P Essex, 

Methuen 16 

Glossy Buckthorn, 
 Multiflora Rose 

Frangula alnus, 
 Rosa multiflora 

FRAL, 
 ROMU 3.72 Haverhill Lateral P Essex, 

Methuen 35 

Oriental Bittersweet, 
 Multiflora Rose 

Celastrus orbiculatus, 
 Rosa multiflora 

CEOR, 
 ROMU 3.89 Haverhill Lateral P Essex, 

Methuen 5 

Oriental Bittersweet, 
 Multiflora Rose 

Celastrus orbiculatus, 
 Rosa multiflora 

CEOR, 
 ROMU 3.94 Haverhill Lateral P Essex, 

Methuen 20 

Tree-of-Heaven, 
 Multiflora Rose, 

 Japanese Honeysuckle 

Ailanthus altissima, 
 Rosa multiflora, 

 Lonicera japonica 

AIAL, 
 ROMU, 
 LOJA 

4.08 Haverhill Lateral P Essex, 
Methuen 6 

Tree-of-Heaven Ailanthus altissima AIAL 4.27 Haverhill Lateral P Essex, 
Methuen 2 

Japanese Knotweed, 
 Multiflora Rose, 
 Garlic Mustard, 

 Morrow's Honeysuckle 

Fallopia japonica, 
 Rosa multiflora, 

 Alliaria petiolata, 
 Lonicera morrowii 

FAJA, 
 ROMU, 
 ALPE, 
 LOMO 

4.37 Haverhill Lateral P Essex, 
Methuen 28 
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Common Buckthorn, 
 Japanese Barberry, 
 Multiflora Rose, 

 Japanese Honeysuckle 

Rhamnus cathartica, 
 Berberis thunbergii, 

 Rosa multiflora, 
 Lonicera japonica 

RHCA, 
 BETH, 
 ROMU, 
 LOJA 

4.46 Haverhill Lateral P Essex, 
Methuen 47 

Multiflora Rose, 
 Japanese Knotweed 

Rosa multiflora, 
 Fallopia japonica 

ROMU, 
 FAJA 4.84 Haverhill Lateral P Essex, 

Methuen 4 

Multiflora Rose, 
 Common Buckthorn 

Rosa multiflora, 
 Rhamnus cathartica 

ROMU, 
 RHCA 5.76 Haverhill Lateral P Essex, 

Methuen 20 

Multiflora Rose, 
 Common Buckthorn 

Rosa multiflora, 
 Rhamnus cathartica 

ROMU, 
 RHCA 5.81 Haverhill Lateral P Essex, 

Methuen 20 

Multiflora Rose, 
 Black Locust 

Rosa multiflora, 
 Robinia pseudoacacia 

ROMU, 
 ROPS 5.81 Haverhill Lateral P Essex, Dracut 12 

Glossy Buckthorn Frangula alnus FRAL 6.16 Haverhill Lateral P Middlesex, 
Dracut 0 

Multiflora Rose, 
 Glossy Buckthorn 

Rosa multiflora, 
 Frangula alnus 

ROMU, 
 FRAL 6.27 Haverhill Lateral P Middlesex, 

Dracut 6 

Multiflora Rose, 
 Glossy Buckthorn 

Rosa multiflora, 
 Frangula alnus 

ROMU, 
 FRAL 6.47 Haverhill Lateral P Middlesex, 

Dracut 4 

Multiflora Rose, 
 Glossy Buckthorn 

Rosa multiflora, 
 Frangula alnus 

ROMU, 
 FRAL 6.62 Haverhill Lateral P Middlesex, 

Dracut 2 

Garlic Mustard, 
 Tree-of-Heaven, 
 Multiflora Rose 

Alliaria petiolata, 
 Ailanthus altissima, 

 Rosa multiflora 

ALPE, 
 AIAL, 
 ROMU 

13.37 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 65 

Japanese Knotweed, 
 Japanese Barberry 

Fallopia japonica, 
 Berberis thunbergii 

FAJA, 
 BETH 13.52 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 70 
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Porcelain-berry, 
 Purple Loosestrife, 
 Japanese Knotweed 

Ampelopsis 
brevipedunculata, 
 Lythrum salicaria, 
 Fallopia japonica 

AMBR, 
 LYSA, 
 FAJA 

13.55 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 75 

Porcelain-berry, 
 Japanese Barberry, 
 Winged Euonymus 

Ampelopsis 
brevipedunculata, 

 Berberis thunbergii, 
 Euonymus alatus 

AMBR, 
 BETH, 
 EUAL 

13.59 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 20 

Morrow's Honeysuckle Lonicera morrowii LOMO 13.71 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 1 

Winged Euonymus, 
 Oriental Bittersweet, 
 Japanese Barberry, 

 Multiflora Rose 

Euonymus alatus, 
 Celastrus orbiculatus, 
 Berberis thunbergii, 

 Rosa multiflora 

EUAL, 
 CEOR, 
 BETH, 
 ROMU 

13.78 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 22 

Multiflora Rose, 
 Glossy Buckthorn, 
 Reed Canary Grass 

Rosa multiflora, 
 Frangula alnus, 

 Phalaris arundinacea 

ROMU, 
 FRAL, 
 PHAR 

13.79 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 47 

Multiflora Rose Rosa multiflora ROMU 13.84 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 10 

Multiflora Rose, 
 Oriental Bittersweet, 
 Japanese Barberry, 
 Winged Euonymus 

Rosa multiflora, 
 Celastrus orbiculatus, 
 Berberis thunbergii, 

 Euonymus alatus 

ROMU, 
 CEOR, 
 BETH, 
 EUAL 

13.88 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 10 

Multiflora Rose, 
 Glossy Buckthorn, 
 Purple Loosestrife 

Rosa multiflora, 
 Frangula alnus, 

 Lythrum salicaria 

ROMU, 
 FRAL, 
 LYSA 

13.88 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 65 
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Multiflora Rose, 
 Glossy Buckthorn, 
 Reed Canary Grass 

Rosa multiflora, 
 Frangula alnus, 

 Phalaris arundinacea 

ROMU, 
 FRAL, 
 PHAR 

13.90 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 47 

Oriental Bittersweet, 
 Norway Maple 

Celastrus orbiculatus, 
 Acer platanoides 

CEOR, 
 ACPL 13.93 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 6 

Multiflora Rose Rosa multiflora ROMU 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 80 

Reed Canary Grass Phalaris arundinacea PHAR 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 90 

Purple Loosestrife, 
 Reed Canary Grass 

Lythrum salicaria, 
 Phalaris arundinacea 

LYSA, 
 PHAR 13.94 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 6 

Purple Loosestrife, 
 Reed Canary Grass 

Lythrum salicaria, 
 Phalaris arundinacea 

LYSA, 
 PHAR 13.94 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 37 

Oriental Bittersweet, 
 Multiflora Rose 

Celastrus orbiculatus, 
 Rosa multiflora 

CEOR, 
 ROMU 13.94 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 6 

Multiflora Rose, 
 Oriental Bittersweet 

Rosa multiflora, 
 Celastrus orbiculatus 

ROMU, 
 CEOR 13.94 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 45 

Purple Loosestrife, 
 Reed Canary Grass 

Lythrum salicaria, 
 Phalaris arundinacea 

LYSA, 
 PHAR 13.94 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 5 

Multiflora Rose, 
 Oriental Bittersweet, 
 Japanese Barberry, 
 Winged Euonymus 

Rosa multiflora, 
 Celastrus orbiculatus, 
 Berberis thunbergii, 

 Euonymus alatus 

ROMU, 
 CEOR, 
 BETH, 
 EUAL 

13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 10 

Multiflora Rose Rosa multiflora ROMU 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 40 
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Multiflora Rose, 
 Oriental Bittersweet 

Rosa multiflora, 
 Celastrus orbiculatus 

ROMU, 
 CEOR 13.94 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 25 

Reed Canary Grass Phalaris arundinacea PHAR 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 50 

Multiflora Rose, 
 Oriental Bittersweet, 
 Japanese Barberry, 
 Winged Euonymus 

Rosa multiflora, 
 Celastrus orbiculatus, 
 Berberis thunbergii, 

 Euonymus alatus 

ROMU, 
 CEOR, 
 BETH, 
 EUAL 

13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 17 

Oriental Bittersweet, 
 Multiflora Rose, 

 Common Buckthorn 

Celastrus orbiculatus, 
 Rosa multiflora, 

 Rhamnus cathartica 

CEOR, 
 ROMU, 
 RHCA 

13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 55 

Multiflora Rose, 
 Oriental Bittersweet, 
 Japanese Barberry, 
 Winged Euonymus 

Rosa multiflora, 
 Celastrus orbiculatus, 
 Berberis thunbergii, 

 Euonymus alatus 

ROMU, 
 CEOR, 
 BETH, 
 EUAL 

13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 10 

Multiflora Rose, 
 Oriental Bittersweet, 
 Japanese Barberry, 
 Winged Euonymus 

Rosa multiflora, 
 Celastrus orbiculatus, 
 Berberis thunbergii, 

 Euonymus alatus 

ROMU, 
 CEOR, 
 BETH, 
 EUAL 

13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 10 

Reed Canary Grass Phalaris arundinacea PHAR 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 3 

Multiflora Rose, 
 Oriental Bittersweet, 
 Japanese Barberry, 
 Winged Euonymus 

Rosa multiflora, 
 Celastrus orbiculatus, 
 Berberis thunbergii, 

 Euonymus alatus 

ROMU, 
 CEOR, 
 BETH, 
 EUAL 

13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 10 
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Purple Loosestrife Lythrum salicaria LYSA 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 4 

Purple Loosestrife, 
 Reed Canary Grass 

Lythrum salicaria, 
 Phalaris arundinacea 

LYSA, 
 PHAR 13.94 Fitchburg Lateral 

Extension Q Worcester, 
Lunenburg 45 

Multiflora Rose Rosa multiflora ROMU 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 70 

Purple Loosestrife Lythrum salicaria LYSA 13.94 Fitchburg Lateral 
Extension Q Worcester, 

Lunenburg 10 
1 Presence and location of invasive species are based on the results of the baseline inventory surveys conducted within the survey corridor from September 2014 to September    

2015 (ongoing in areas where survey access becomes available).   
2 MPs for mapped species polygons and wetlands containing species are listed using the midpoint. 

 



Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 
Attachment L9 – Invasive Species Management Plan 

November 2015 

Attachment L9-C 

Invasive Species Fact Sheets – Massachusetts 



This page intentionally left blank 



Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 

Attachment L9 – Invasive Species Management Plan 

November 2015 

Aeginetia (Aeginetia sp.) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=AEGIN 

http://plants.usda.gov/core/profile?symbol=AEGIN


 (index.php)

Digitaria abyssinica Previous
(factsheet.php?type=p&
name=14595) 

Next
(factsheet.php?type=n&
name=14607)

Name and classification
Digitaria abyssinica (Hochst. ex A. Rich.) Stapf
(=Digitaria scalarum (Schweinf.) Chiov.)
Family Poaceae, Tribe Paniceae

Common names
African couchgrass, ngergrass

Disseminule
spikelet (glossary.php#s ); disarticulation below the glumes (glossary.php#g )

A B O U T  ( A B O U T. P H P ) D I S S E M I N U L E  T Y P E S  ( D I S S E M I N U L E S . P H P # S P O R E S )

F A C T  S H E E T S  ( F A C T S H E E T _ I N D E X . P H P ) K E Y S  ( K E Y S . P H P ) G L O S S A R Y  ( G L O S S A R Y. P H P )

G A L L E R Y  ( G A L L E R Y. P H P )

A, spikelet in ventral view

showing lower glume and sterile

lemma; B, spikelet in dorsal view

showing upper glume; C, oret in

ventral view showing palea and

margins of lemma; D, oret in

Digitaria abyssinica | FNWD http://idtools.org/id/fnw/factsheet.php?name=14606

1 of 4 8/10/2015 10:03 AM



Description
Spikelets (glossary.php#s ) of 1 fertile oret (glossary.php#f ) and 1 basal (glossary.php#b ) sterile
(glossary.php#s ) lemma (glossary.php#l ). Spikelets (glossary.php#s ) ovate (glossary.php#o )-elliptic
(glossary.php#e ), dorsally (glossary.php#d ) compressed (glossary.php#c ), plano-convex
(glossary.php#p ), 1.5–2.5 mm long, 0.8–1 mm wide, completely glabrous (glossary.php#g ). Pedicel
(glossary.php#p ) segment often persistent. Glumes (glossary.php#g ) 2, dissimilar; lower glume
(glossary.php#g ) absent or reduced, hyaline (glossary.php#h ); upper glume (glossary.php#g )
membranous (glossary.php#m ), slightly shorter than to as long as spikelet (glossary.php#s ). Sterile
(glossary.php#s ) lemma (glossary.php#l ) similar in appearance to upper glume (glossary.php#g ),
as long as spikelet (glossary.php#s ). Fertile oret (glossary.php#f ) brown at maturity, fertile lemma
(glossary.php#l ) cartilaginous (glossary.php#c ), shorter than to as long as spikelet (glossary.php#s ),
with at margins enclosing much of palea (glossary.php#p ), faintly muricate (glossary.php#m ).

Identification considerations
Fertile lemmas (glossary.php#l ) in the genus Digitaria are at and thinner at the margins.
Distinguishing characteristics of Digitaria abyssinica include its glabrous (glossary.php#g ), unequally
pedicelled (glossary.php#p ) spikelets (glossary.php#s ) and fertile oret (glossary.php#f ) that is
brown at maturity. See Digitaria velutina (factsheet.php?name=14607) (Forssk.) P. Beauv.

Distribution
widespread in tropical Africa, including South Africa and Madagascar; also Sri Lanka, Hawaii

native to eastern Africa

Habitat
moist, shady places, roadsides

General information
Digitaria abyssinica is a perennial rhizomatous grass, up to 80 cm tall. It is reported to be the most
troublesome weed in Eastern Africa, invading major crops such as co ee and cotton. Eradication is
di cult because propagation is primarily by rhizomes (glossary.php#r ). Cultivation creates rhizome
(glossary.php#r ) fragments, which can generate new plants. The grass is eaten by livestock, but is

dorsal view showing lemma

A, spikelet in ventral view; B,

spikelet in dorsal view; C, oret in

ventral view; D, oret in dorsal

view; E, caryopsis in ventral view;

F, caryopsis in dorsal view;

drawing by Lynda E. Chandler

Digitaria abyssinica | FNWD http://idtools.org/id/fnw/factsheet.php?name=14606

2 of 4 8/10/2015 10:03 AM
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not productive enough to be used as a pasture grass.

Digitaria abyssinica | FNWD http://idtools.org/id/fnw/factsheet.php?name=14606
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African Boxthorn (Lycium ferocissimum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=LYFE4 

http://plants.usda.gov/core/profile?symbol=LYFE4
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African Feather Grass (Pennisetum macrourum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=pema80 

 

http://plants.usda.gov/core/profile?symbol=pema80


Plant Finder Home --> / --> Limnophila sessiliflora

Image

Click For Larger

 

 

LIMNOPHILA SESSILIFLORA

Hardiness: Easy
Light Needs: Medium
Plant Structure: Stem
Family: Plantaganaceae
Genus: Limnophila
Region: Asia
Location: Southeast Asia
Size: Individual stem width: 4-7cm (1.5-3in)
Growth Rate: Very fast
Can Be Grown Emersed: Yes

Description:

Limnophila sessiliflora is an undemanding plant from southeast Asia that is often sold as "Asian Marshweed" or Ambulia. In its natural
habitat, it would be found along the shores of stagnant or flowing bodies of water. L. sessiliflora is the most common and readily
available of the Limnophilas and is available through most of the major aquatic nurseries.

http://www.aquaticplantcentral.com/forumapc/plantfinder/details.php?id=36
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Limnophila sessiliflora is a hardy and adaptable plant, capable of withstanding a wide range of conditions (pH 5.5-8 and temps of
22-28C). Resembeling Cabomba, but with lower lighting demands, L. sessiliflora is a suitable and less demanding addition to many
aquariums. Lower lighting (around 2 watts per gallon) and CO2 addition will produce more attractive and compact growth. Its main
nutritional needs are good amounts of traces, especially iron supplementation, to keep this plant in good health. Higher lighting and lots
of micronutrient supplementation cause this plant to develop reddish hues on the top.

The pruning of L. sessiliflora is similar to many other stem plants. Topping and replanting is the best method. Letting it reach the surface
allows it to produce many side shoots where it will readily produce emergent growth. This plant grows like the weed it is, however, so
frequent pruning will be necessary (especially in high light aquariums). The development of flowers is rare, but the single blue, violet,
pink or lavender flowers are produced on the emergent part of the stem.

The propensity of L. sessiliflora for fast growth and infinite height makes its potential in aquascaping limited to background plantings.
Lower light levels tend to produce more compact and slower growth, thus making it more manageable. The fine, needle-like leaves of L.
sessiliflora make it an interesting and worthwhile addition to the planted aquarium. One bit of information worth mentioning about
Limnophila sessiliflora is that it has been listed as a federal noxious weed in the U.S., thus making it dangerous to natural habitats. Its
use, therefore, should be well-guarded in that it does not find its way into its non-native waterways.

Photo #1: US and International Copyright 2004 by Tula Top All Rights Reserved.

Photo #2: US and International Copyright 2004 by Jay Luto All Rights Reserved.

Terms of Use

http://www.aquaticplantcentral.com/forumapc/plantfinder/details.php?id=36
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Amur Silvergass (Miscanthus sacchariflorus) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MISA 

 

http://plants.usda.gov/core/profile?symbol=MISA
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Anchored Water Hyacinth (Eichhornia azurea) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=EIAZ2 

 

http://plants.usda.gov/core/profile?symbol=EIAZ2
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Apricot Tulip (Moraea ochroleuca) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MOOC2 

 

http://plants.usda.gov/core/profile?symbol=MOOC2
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Argentine Screwbean (Prosopis strombulifera) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PRST3 

 

http://plants.usda.gov/core/profile?symbol=PRST3
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Arrowhead (Sagittaria sagittifolia) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SASA7 

 

http://plants.usda.gov/core/profile?symbol=SASA7
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Carex kobomugi Ohwi 
Sedge family (Cyperaceae)

Download PDF version formatted for print (118 KB)

NATIVE RANGE
Coastal areas of northeastern Asia
DESCRIPTION
Asiatic sand sedge is a perennial adapted to coastal beaches and
dunes and possibly the only Carex species found in upper beach
habitat along the U.S. Atlantic Coast. The mature sedge is a coarse
and stout member of the genus that forms extensive colonies
through cord-like rhizomes that extend many feet under the sand
and produce new shoots. Flowering and fruiting occurs April
through June and individual plants have either male or female

flowers. As with many other members of the genus Carex, the flowers are numerous, subtended by scales,
and arranged in spikes at the end of a flowering stalk that is triangular in cross section. A papery sac or
perigynium encloses the female flowers, each of which develops into a single-seeded fruit, called an
achene.

Because flowering culms are evident for a relatively brief period during the spring, and some colonies and
new infestations may spread extensively without flowering, it is useful to learn to recognize the plant in its
sterile form. Asiatic sand sedge may be confused with at least two colonial, rhizomatous native grass species
- American beach grass (Ammophila breviligulata) and beach panic grass (Panicum amarum). Leaves of
Asiatic sand sedge are longer tapering than those of the above grasses, have a yellow-green rather than
bluish-green cast, and small teeth along the margin that are easily felt or seen with the help of
magnification. These differences become more obvious when observed in the field. Several species of

PCA Alien Plant Working Group - Asiatic Sand Sedge (Carex kobomugi) http://www.nps.gov/plants/alien/fact/cako1.htm
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another sedge genus, Cyperus, sometimes grow on dunes and on wash flats and strongly resemble Carex
when not in flower. However, these Cyperus species flower from late summer to fall, have leaves without
serrated margins and, unlike Asiatic sand sedge, are weakly to non-rhizomatous.

ECOLOGICAL THREAT
Asiatic sand sedge invades wash flat habitat occupied by the federally listed plant, seabeach amaranth
(Amaranthus pumilus), which is a poor competitor against it. On established, vegetated sand dunes, Asiatic
sand sedge can out-compete native dune-binding grasses, like American beach grass and sea oats (Uniola
paniculata). Dunes dominated by Asiatic sand sedge are also more vulnerable to wind blowouts and storm
erosion. There is evidence to suggest that fewer native plant species, and fewer individuals, occur on dunes
dominated by Asiatic sand sedge than on comparable dunes dominated by the native American beach
grass.

DISTRIBUTION IN THE UNITED STATES
Asiatic sand sedge occurs in maritime areas from Massachusetts to North Carolina.

HABITAT IN THE UNITED STATES
Asiatic sand sedge grows on primary dunes and on upper parts of ocean beach wash flats that have recently
been disturbed by ocean storms. Like American beach grass, it appears to create more habitat for itself by
trapping wind-blown sand to form dunes. Sand burial appears to stimulate the growth of rhizomes.

BACKGROUND
Asiatic sand sedge was first observed in the United States, at Island
Beach, New Jersey in 1929. Specimens were collected on the Virginia
part of the Delmarva (Delaware-Maryland-Virginia) Peninsula as early as
the 1940s. Although the circumstances of its introduction are unclear,
sand sedge was apparently introduced intentionally for use as a sand
binder in erosion-prone areas and may have spread accidentally as a
result of its use as a packing material in ship cargo.

BIOLOGY & SPREAD
Once established, Asiatic sand sedge spreads primarily by vegetative
means, through production of rhizomes. Sexual reproduction, which
requires both male and female plants to be present, is not necessary for a
colony to expand locally. Expansion of a colony was observed at Island
Beach, New Jersey, despite the absence of any seedlings. Long-distance dispersal of Asiatic sand sedge is
uncertain but it is likely that its seeds are tolerant of salt water immersion and carried by ocean currents and

PCA Alien Plant Working Group - Asiatic Sand Sedge (Carex kobomugi) http://www.nps.gov/plants/alien/fact/cako1.htm
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storm surges. Plant fragments may be dispersed by ocean currents, and may remain viable after extended
salt-water immersion, but this has not been confirmed. Some observation suggests that inundation by storm
surges can kill growing plants. In newly forming colonies, sexual reproduction may be somewhat limited,
since plants of the opposite sex may not occur nearby. Pollen may be carried long distances by the wind.
Much research is needed to gain a better understanding of modes of dispersal and establishment of Asiatic
sand sedge.

MANAGEMENT OPTIONS
Various mechanical and chemical methods have been used successfully in managing Asiatic sand sedge.
Regardless of method, it is important to avoid breaking underground parts and leaving them untreated and
to conduct follow-up monitoring and treatment if needed. Mapping infestations with a Global Positioning
System (GPS) prior to treatment is very helpful for relocating sites, especially in sandy natural areas like
beaches with few permanent landmarks. Cooperation and coordination among coastal area land managers
should lead to more effective control.

Because Asiatic sand sedge is capable of forming extensive colonies, early detection and treatment of
infestations is critical for effective management. The potential for considerable long-distance dispersal of
seeds necessitates routine monitoring and possible follow up treatments, even after it is believed to be
eradicated. Because of the likelihood of leaving viable below-ground parts after an excavation, it is important
to revisit the site in subsequent years to ensure that an infestation has been eradicated.

Manual
Excavation of individual plants by digging and hand-pulling is feasible and has been successful when used
to control small infestations (e.g., fewer than 200 shoots). This method may not be economically or
logistically feasible on larger control projects. Excavation generally involves digging with a shovel under and
around each individual plant shoot to expose and loosen the roots. Individual shoots are often connected to
other shoots by cordlike rhizomes that are about ¼ inch thick and often of considerable length. Once shoot
and roots are loose, all rhizomes need to be gently excavated by hand, following them through the sand to
minimize breaking. Rhizome parts left buried are likely to grow into new plants. Because the tips of new
tillers (shoots) can be sharp enough to puncture skin, it is important to wear thick gloves when handling
below-ground parts. Plants should be removed from the beach and disposed of in habitat unsuitable for the
sedge (e.g., lawns), spread out to dry, or composted in black plastic until dead.

Chemical
Larger colonies of Asiatic sand sedge that have formed considerable dunes are probably most effectively
controlled using chemical herbicides. A 2% glyphosate (e.g. Roundup®, Rodeo®, etc.) and water solution
applied to the leaves during the growing season has provided effective control. One or two treatments in the
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same season followed by spot treatments are usually needed. Mid-summer (June through July in Maryland
and New Jersey) treatments are just as effective as fall (October in Maryland) applications and allow for
same season monitoring and re-treatment. Because rhizomes can be extensive, follow-up monitoring and
treatment are necessary for several seasons to ensure long-term control.

Good coverage of herbicide is needed but can be difficult because of the plant's narrow leaves. To help track
application and to minimize misapplication and waste, a colorant can be added to the spray solution.
Herbicide applications should be made when the chance of rain is low for at least six hours after application
and when winds are minimal (e.g., 0-7 mph), to minimize drift of herbicide to non-target areas. Herbicide
users should read and follow all label instructions and, when possible, mix chemicals where a spill
containment and/or clean-up facility is available instead of on site. Transport of herbicide is likely to be more
rapid through sand than in other soils, and microbial activity that can break down herbicides is likely to be
low in beach sand. When it is necessary to mix herbicide on the beach or dunes, it is recommended to mix
over a waterproof basin set on top of a waterproof tarp.

USE PESTICIDES WISELY: ALWAYS READ THE ENTIRE PESTICIDE LABEL CAREFULLY, FOLLOW ALL MIXING AND
APPLICATION INSTRUCTIONS AND WEAR ALL RECOMMENDED PERSONAL PROTECTIVE GEAR AND CLOTHING.
CONTACT YOUR STATE DEPARTMENT OF AGRICULTURE FOR ANY ADDITIONAL PESTICIDE USE REQUIREMENTS,
RESTRICTIONS OR RECOMMENDATIONS. 

NOTICE: MENTION OF PESTICIDE PRODUCTS ON THIS WEB SITE DOES NOT CONSTITUTE ENDORSEMENT OF ANY
MATERIAL.

CONTACTS
For more information on the management of Asiatic sand sedge, please contact:

Chris Lea, Assateague Island National Seashore, Berlin, MD; chris_lea at nps.gov
Greg McLaughlin, New Jersey Division of Parks and Forestry, Office of Natural Lands Management,
Trenton, NJ; gmclaugh at dep.state.nj.us
Virginia Natural Heritage Program/Virginia Native Plant Society fact sheet http://www.dcr.state.va.us
/dnh/fscako.pdf

SUGGESTED ALTERNATIVE PLANTS
Asiatic sand sedge was originally introduced as a dune stabilizer, although it is apparently less effective in
this role than native species, such as American beach grass (Ammophila breviligulata), which occurs
throughout the North American range of Asiatic sand sedge. In the southernmost part of this range, sea oats
(Uniola paniculata) is the dominant native dune binding grass.
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Dune Restoration and Planting
Once successful control of Asiatic sand sedge has been achieved, establishing native vegetation is an
integral part of dune restoration. Native species such as American beachgrass (Ammophila breviligulata) and
sea oats (Uniola paniculata) should be planted to protect vulnerable dunes from storm damage and blowouts
and to prevent re-colonization by Asiatic sand sedge. American beachgrass establishes itself well on primary
foredunes were shifting sands are common and should be planted during late winter to early spring. In
primary backdune areas and places where sands are usually more stable, consideration should be given to
planting species such as seaside goldenrod (Solidago sempervirens), beach panic grass (Panicum amarum),
dune panic grass (Panicum amarulum), and sea-rocket (Cakile edentula), in combination with American
beachgrass and sea oats.

OTHER LINKS

Invasive Plant Atlas of New England

AUTHORS
Chris Lea, National Park Service, Assateague Island National Seashore, Berlin, MD
Greg McLaughlin, New Jersey Division of Parks and Forestry, Office of Natural Lands Management, Trenton,
NJ

EDITOR
Jil M. Swearingen, National Park Service, National Capital Region, Washington, DC

PHOTOGRAPHS
Helen Hamilton, National Park Service, Assateague Island National Seashore, Berlin, MD

REFERENCES
Fernald, M.L. 1950. Gray's manual of botany, 8th ed. 1987 reprint. Dioscorides Press, Portland, OR.

Small, J.A. 1954. Carex kobomugi at Island Beach, New Jersey. Ecology 35: 289-291.

Swearingen, J. 2009. WeedUS Database of Plants Invading Natural Areas in the United States: Asiatic Sand
Sedge (Carex kobomugi). http://www.invasive.org/weedus/subject.html?sub=10110.

USDA, NRCS. 2009. The PLANTS Database (http://plants.usda.gov). National Plant Data Center, Baton
Rouge, LA 70874-4490 USA.
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Virginia Department of Conservation and Recreation and Virginia Native Plant Society. Date unknown. (Fact
Sheet) Invasive alien plants of Virginia: Asiatic Sand Sedge (Carex kobomugi) Ohwi.

Plant Conservation Alliance, Alien Plant Working Group.

FACT SHEET LIST | APWG HOME PAGE

Comments, suggestions, and questions about the website should be directed to the webmaster.
http://www.nps.gov/plants/alien/fact/cako1.htm

Last updated: 07-Jul-2009
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Benghal Dayflower  
(L.) Small]  

Victor Maddox, Geosystems Research Institute, Mississippi State University 
John D. Byrd, Jr., Plant and Soil Sciences, Mississippi State University 
Randy Westbrooks, Invasive Species Specialist, U.S. Geological Survey, BRD 

Problems Caused 
Benghal dayflower (Commelina benghalensis L.)[Syn. Commelina benghalensis L. var. benghalensis C.B. Clarke], also known 
as tropical spiderwort, is a herbaceous perennial first observed in Florida in 1928, then in Georgia in 1967. This Federal noxious 
weed is native to Africa and tropical Asia and, since its introduction, has become a serious pest in Florida and Georgia. Recently, 
it was reported in California, Louisiana and North Carolina. In August 2006, it was found in Jackson County, Mississippi. This 
invasive plant can tolerate a wide range of environmental conditions and can establish dense, monospecific stands, particularly 
in Roundup Ready® cropping systems.  
Regulations 
Benghal dayflower is a Federal noxious weed, which means it is a violation of Federal law to transport this plant across a state 
line. In the southeastern United States, it is listed as a noxious weed in Alabama, Florida, North Carolina, and Mississippi.  

Vegetative Growth 
as 

wide. Leaves and aboveground stems have short hairs (pubescent) and longer red hairs on the leaf sheath and petiole margins. 
Stems often root at the nodes and purple-blue aerial flowers (chasmogamous) (Figure 3) may be produced in the leaf axils. Un-
derground stolons can produce subterranean flowers (cleistogamous) (Figure 1). Stem cuttings on the soil surface can regener-

or sev-
eral weeks or months in low moisture conditions and easily form leaves after moisture becomes available.  
Flowering 
Both aerial (chasmogamous)(Figure 3) and subterranean (cleistogamous)(Figure 1) flowers can produce seed, although seeds 
are dimorphic. Aerial seeds are small with five seeds per capsule, while subterranean seeds are large with three seeds per cap-
sule. Both have a rough surface. Plants, flowers, seeds, and chromosome number can be variable. Plants reproduce both sexu-
ally and asexually. A single plant can produce 1600 seeds. Fresh, aerial seed are dormant because of an impermeable seed 
coat. Dormancy can be broke by scarification. The smaller aerial seed tend to germinate at shallower soil depths compared to 
larger subterranean seed. Seasonal germination can occur over an extended period of time.  
Dispersal 
Benghal dayflower is most problematic in row crop cropping systems, such as peanuts, soybeans and corn. Dispersal mecha-
nisms may include farm equipment and products. It has been reported in nursery containers, but this seems to be a minor 
mechanism of dispersal.  
Spread By 
Benghal dayflower can be spread by farm equipment and products and, to a lesser degree, nursery containers.  

Introduction 

Fig. 1. The underground stolons of the Benghal dayflower can 
produce flowers underground. 

Fig. 2. Benghal dayflower has simple, opposite leaves. Short hairs 
grow on the leaves and stems. 

Fig. 3. Purple-blue flowers grow in the leaf axils. 

Description 

Row Crop 



Benghal dayflower is a terrestrial perennial that occurs in both wet and dry lands, but grows best in moist, highly fertile soils. Because it has 
exhibited tolerance to Roundup®, is has become particularly troublesome in Roundup Ready® cropping systems in the United States. It is 
troublesome in cotton, soybeans, peanuts, and, to a lesser extent, corn. However, it can also be a weed in natural areas, roadsides, waste 
places, along dikes, irrigation ditch banks, field borders, wet pasturelands and gardens. It has also been found in nursery containers, another 
possible means of movement.  

U.S. - Benghal dayflower is native to Africa and Tropical Asia, but has become a weed worldwide in the tropics and subtropics. In the United 
States, it has been reported in Alabama, California, Florida, Georgia, Louisiana, Mississippi, and North Carolina.  
Mid-South - Benghal dayflower has been reported in Louisiana, and more recently, Alabama and Mississippi.  

Biological - No biological control methods are currently known to be registered or utilized in the United States.  
Chemical - Several herbicides, such as MSMA, glyphosate, and 2,4-D provide effective postemergence control when applied to small, actively 
growing plants. Since Benghal dayflower has shown tolerance to Roundup, caution should be taken regarding application rates and plant ma-
turity. Because of the high germination rates of seed and the length of germination periods, the key to season-long control of Benghal day-
flower is to include a herbicide that provides residual preemergence control. Dual Magnum (s-metolachlor) and other chloroacetamide herbi-
cides, such as Lasso (alachlor) and Outlook (dimethanamid) are effective, although Dual Magnum provides the longest residual control. Herbi-
cides frequently used for noncropland weed control are currently being evaluated for control of Benghal dayflower. Check with your local 
county extension office for additional information.  
Mechanical - Hand removal may be possible for very small infestations. Seedlings in moist soil can often be pulled up carefully to ensure com-
plete removal. Early detection and eradication is important, since larger infestations may require broadcast herbicide applications. In addition, 
control of Benghal dayflower populations can be achieved by moldboard plowing plant material more than 1 inch below the soil surface.  

Ferrell, J.A., G.E. MacDonald, and B.J. Brecke. 2004. Tropical Spiderwort (Commelina benghalensis L.), Identification and Control. SS-AGR-
223. University of Florida, Gainesville, FL. 
 
Prostko, E.P., A.S. Culpepper, T.M. Webster, and J.T. Flanders. 2005. Tropical Spiderwort Identification and Control in Georgia Field Crops. 
Circular 884. University of Georgia, Tifton, GA.  
 
SDA, NRCS. 2007. The PLANTS Database (http://plants.usda.gov, 5 September 2007). National Plant Data Center, Baton Rouge, LA 70874-

Benghal dayflower is in the Commelinaceae Family. There are around 170 species of Commelina L. worldwide, most native to Africa. Nine 
species exist in the United States, with the highest number of species in Florida. Commelina benghalensis var. benghalensis is widespread 
worldwide including the United States while C. benghalensis var. hirsuta is widespread only in Africa. Commelina benghalensis var. 
benghalensis is discussed in this factsheet. Other species that occur in the mid-south include Asiatic dayflower (C. communis L.), Carolina 
dayflower (Commelina caroliniana Walt.), common dayflower (C. diffusa Burm. f. var. diffusa), Virginia dayflower (C. virginica L.), and white-
mouth dayflower (C. erecta L.). All have flowers with two to three bright blue petals. However, only Benghal dayflower has subterranean flow-
ers (Figure 1). Both Benghal dayflower and Virginia dayflower may produce underground stems and red hairs, but blue petals and proportion-
ally longer leaves on Virginia dayflower help differentiate it from Benghal dayflower which has broader leaves and purple-blue petals. Addition-
ally, Benghal dayflower has short hairs (pubescence) on the upper leaf surface, unlike Virginia dayflower which is typically scabrous.  

Victor Maddox, PhD 
MSU Geosystems Research Institute 

Box 9555, Mississippi State, MS 39762-9555 
Phone (662)325-2313, E-mail: vmaddox@gri.msstate.edu  

www.gri.msstate.edu 

Habitat 

Distribution 

Control Methods 

More Information 
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Brazilian Satintail (Imperata brasiliensis) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=IMBR 
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Brazilian Water-weed (Elodea densa) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_010909.pdf 
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Brittle naiad (also called slender, spiny, or bushy 
naiad) is a highly invasive, submersed annual 
aquatic plant introduced into the United States 
from Europe. It has established from Ontario west 
to Illinois and southward to Florida. This plant has 
spread rapidly in the Southeast and Mid-Atlantic 
states, where it grows either in mixed stands with 
other invasive exotic species (e.g., hydrilla) or as a 
monoculture, excluding native plants and 
producing conditions adverse to fish and 
waterfowl. It can form dense shoals and surface 
mats in water 12 ft. in depth, and is readily spread 
by boat traffic and water movements. Brittle naiad i
some serious problems in a few locations, including Lake Gaston, where it commonly replaces other more 
invasive exotics (e.g., hydrilla) following management operations.  

s widely distributed in North Carolina and has caused 

The stems of brittle naiad are highly branched and may grow to 

p-
 

rs 

 

yllum 
spp.), and the macroalga, muskgrass (Char  

 

a length of 4 ft. or more. The stems also fragment readily, hence 
the common name "brittle" naiad. Leaves are opposite, stra
shaped, about one inch in length, and have prominent marginal
teeth. Near the growing tips of the stems the internodes are 
very short, giving a bushy appearance to the plant. 
Reproduction is by fragmentation and seed production. Flowe
are very small and are produced singly in the leaf axils from 
early spring through late summer. Single-seeded fruits mature 
in summer through late fall. Seed germination occurs in early
spring. The plants are annual and do not persist beyond late 
fall. Brittle naiad superficially resembles and often is confused 
with another submersed vascular plant, coontail (Ceratoph
a sp.). It can be distinguished from coontail by its oppositely

paired, unbranched, straplike, leaves (coontail leaves occur in whorls of 4 or 5 and are forked at the tips). It
also can be distinguished readily from muskgrass by breaking the stems: if the stem remains turgid, it’s 
brittle naiad. 
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Brownbeard Rice (Oryza rufipogon) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=ORRU 

 

http://plants.usda.gov/core/profile?symbol=ORRU






Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 

Attachment L9 – Invasive Species Management Plan 

November 2015 

Cape Tulip (Moraea collina) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MOCO8 

http://plants.usda.gov/core/profile?symbol=MOCO8


 

Invasive Plants in Pennsylvania 
 

Carolina Fanwort 
 

Cabomba caroliniana  A.Gray 

Description: 
 

Fanwort is a perennial,                
submerged, rooted plant.  The 
underwater leaves are               
opposite, petioled and                     
palmately divided.  The leaves 
are fan-like and measure up to 
two-inches across.   
 
In late summer the white, half-
inch,  six-part solitary flowers                  
appear above the surface with 
small oval floating leaves on 
the surface.   The underwater 
or submersed stems can reach 
six-feet in length. 
 

 
Habitat: 
 

This aquatic invaders                        
prefers the shallow water 
found in ponds, lakes and 
slow moving streams. 
 

Background: 
 

Fanwort  is popular as an 
aquarium plant.  It is native to 
the southeastern United States  
and has spread and                         
naturalized north to                           
Massachusetts as well as to 
Oregon, Washington and              
California.  In Pennsylvania it 
has been recorded in both the                  
eastern and western portions 
of the state.   
 
  

Range: 
 

Some of the states in its native 
range list this species as                  
endangered or extirpated, but 
many northeastern  and north-
western U.S. states ban its sale 
(CA, CT, ME, NH, VT, WA 
and WI) or list it as an                
invasive. 
  

Biology and Spread: 
 

Reproduction occurs either                  
vegetatively when stems break 
or sexually through seeds.  
Stems and seeds can be carried 
by water, on boating or fishing 
equipment, and when people 
dump the content of                     
aquariums into water bodies.  

 
 
Ecological Threat: 

 
Like other aquatic plants that 
form dense mats, the                    
presence of fanwort in lakes 
and ponds changes the                 
habitat for fish and other 
aquatic species, interferes 
with recreational use of the 
water body, changes oxygen 
levels and pH,  and increases 
the organic content. of the 
water body. 
 

Photo: Washington State Department of Ecology 

Photo: Jane Herbert, Michigan State University 
Extension 

Photo:  University of New Hampshire 



Prevention is easier than               
control so careful cleaning of 
boating and fishing                  
equipment is always                      
recommended.  Efforts for 
herbicide use and water 
drawdown control need to be 
coordinated through the 
Pennsylvania Fish and Boat 
Commission.  A permit from 
the PA Fish and Boat                     
Commission is needed to              
apply herbicide to water  
bodies. 

Look-A-Likes: 
 

Coontail (Ceratophyllum                  
echinatum) and water marigold 
(Bidens beckii) do not have the 
distinct petiole that Cabomba 
has. Both of those species are 
native to Pennsylvania. Water 
marigold  is an endangered 
species in Pennsylvania.               

References: 
 
Block, T.A. and Rhoads, Ann Fowler. 2011.  Aquatic Plants of 
Pennsylvania: A Complete Reference Guide.  University of                         
Pennsylvania Press.  
 
Bugbee, G.J. and Balfour, M.E.. 2010 Connecticut’s Invasive Aquatic 
and Wetland Plants: Identification Guide.  Bulletin NO. 1027.  The 
Connecticut Agricultural Experiment Station, Department of                
Environmental Sciences. 

 

 

 

For More Information: 
 

“Rapid Response Plan for Fanwort (Cabomba caroliniana) in           
Massachusettes”: http://www.mass.gov/dcr/watersupply/
lakepond/downloads/rrp/fanwort.pdf 
 
Pennsylvania SeaGrant: http://seagrant.psu.edu 
 
Stop Aquatic Hitchhikers: www.protectyourwaters.net 
 
PA Fish and Boat Commission: www.fish.state.pa.us 
 
 DCNR Invasive Plant Site: http://www.dcnr.state.pa.us/
conservationscience/invasivespecies/index.htm 
 

Before applying control             
options that may affect the     
entire water body it is                         
important to know the other 
aquatic plant species in the 
water body and the effect of 
that control on particular                
species.  An application of an  
herbicide labeled for aquatic 
use over the entire water body 
will impact all aquatic plants 
and may alter fish habitat and 
water chemistry.   

If the water body also contains 
threatened and endangered 
plant species these may also be 
impacted by control efforts.  In 
the presence of these species 
please coordinate with 
DCNR’s Bureau of Forestry, 
Division of Ecological                      
Resources and Conservation 
Science.  

How to Control this Species: 

Coontail 

Photo: Graves Lovell, Alabama DCNR, 
www.forestryimages.org 
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http://www.protectyourwaters.net/
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http://www.dcnr.state.pa.us/conservationscience/invasivespecies/index.htm
http://www.dcnr.state.pa.us/conservationscience/invasivespecies/index.htm
http://www.forestryimages.org/
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Mimosa pigra is rarely found growing in wet, disturbed sites in Highlands, Okeechobee, Martin, Broward and Palm Beach

counties. It is native to tropical America and blooms from spring to summer (Wunderlin, 2003).

Appearance

Sprawling, often thicket-forming shrub to 6 m (20 ft) tall, with hairy stems bearing numerous recurved prickles

to 7 mm (0.3 in) long.

Leaves

Alternate, twice compound, sensitive to touch; leaf petiole and rachis to 20 cm (8 in) long, prickles at junctions,

5–12 pairs of pinnae; each pinna with 24–31 pairs of leaflets, these to 8 mm (0.3 in) long, often with threadlike

hairs on margins.

Flowers

Small, mauve to pink, in stalked, dense, spherical heads; about 1 cm (0.5 in) across, with about 100 flowers

per head; 8 stamens.

Fruit

A brown-bristly, segmented, flat pod to 8 cm (3 in) long and 1.4 cm (0.5 in) wide, with the 9–24 segments

breaking free individually; each containing a seed. Pods in clusters, or “hands” (of usually 7) at stem tips.

Ecological threat

Has formed dense understories in swamps, shading out native tree seedlings and altering bird, reptile, and

vegetation communities. FLEPPC Category I

Distribution

C, SW, SE

Text from Invasive and Non-native Plants You Should Know - Recognition Cards 2

Catclaw mimosa | Center for Aquatic and Invasive Plants http://plants.ifas.ufl.edu/node/270
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More Resources

View the herbarium specimen image from the University of Florida Herbarium Digital Imaging Projects.

Financial support for this web page provided by the St. Johns River Water Management District (FL).

back to top

 

 

Citations
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H.M. Cherry, et al. University of Florida-IFAS Publication # SP 257. 2008.

2. Strangers in Paradise, Impact and Management of Nonindigenous Species in Florida, Chapter 2: Florida’s Invasion by

Nonindigenous Plants: History, Screening, and Regulation, by D.R. Gordon and K.P. Thomas, pp. 21-37. Island Press,

Washington, DC, 1997.

3. Invasive and Non-native Plants You Should Know - Recognition Cards, by A. Richard and V. Ramey. University of
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Cattail Grass (Setaria pumila) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SEPUP3 

 

 

http://plants.usda.gov/core/profile?symbol=SEPUP3


Research Technical Report

Monterey Bay National Marine Sanctuary Fact Sheet: Caulerpa taxifolia
 

Description:
Green algae with feather-like branches, leaf is 5-65
cm in length, tropical in origin, found in Caribbean
Sea and Indian Ocean, hybrid form found in
Mediterranean Sea is much larger (plants up to 10
ft.), and can survive out of water for up to 10 days. It
can survive in a wide variety of habitats, including
sandy bottoms, rocky outcroppings, mud, and natural
meadows. It can cover up to 100% of the sea bottom
from 1 to 35 m and has been observed in patches up
to 100m, although, at greater depths the patches are
less dense. While this is a tropical species, the hybrid
prefers cooler water, 10°C, but has been found
thriving in temperatures of 5°C. It has been found in
headlands and sheltered bays and the growth rate
appears the same in polluted harbors and areas away
from pollution.

The plant contains a toxin that is not harmful to humans. Most fish and invertebrates avoid it and some
studies have shown it to be lethal to certain species. There are also studies suggesting that the toxin may
interfere with the eggs of some marine organisms, and kill off many microscopic organisms. The plant
blankets an area, pushing out the invertebrates, fish, and native algae.

History:
This plant is often used in saltwater aquariums, home and public, because it is hearty, and has a bright green
color that compliments the colorings of tropical fish. It was used at the Stuttgart Aquarium in Germany and a
heartier hybrid was unknowingly produced and then shared with several other marine institutions. It is
believed to have been leaked into the environment from the Oceanographic Museum in Monaco (although
they deny this) and has spread at a quick pace.
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In the Mediterranean, what started as 1 meter2 has spread to over 2.5 acres in less than 5 years. It now
covers more than 10,000 acres. Dissemination takes place primarily by fragmentation.

This plant was only recently banned from sale in the U.S. It is still available over the Internet and can easily
be confused with the less toxic species Caulerpa sertularioides.

Methods of Control:
Many methods to control this plant have been tested throughout the Mediterranean. Some have tried to tear
up the patches of algae but one torn leaf that gets away can generate a whole new outbreak. Divers have
used pumps to pull out the plant but it seems to regenerate in the same place at a rate quicker than its
original growth rate. Other eradication methods include poison, smothering the algae with a cover that lets in
no light, and using underwater welding devices to boil the plant. Two species of marine snail, Aplysia depilans
and Elysia subornata, that attack the algae have been found. The Aplysia depilans snail contains a toxin itself
and is avoided by other marine life. Neither has been tested in open water since its overall affect on the
ecosystem has not been determined.

Recent Outbreak:
The recent outbreak covering 0.5 acre in a lagoon just north of San Diego was discovered in late June, 2000
by divers performing habitat monitoring surveys for a nearby power plant. The most probable cause of this
outbreak is that a home aquarium was emptied into either the lagoon or a storm drain. The area has been
roped off and is under 24-hour watch. Plans are underway to tarp over the area and poison the plant
underneath with chlorine.

 

Morphology of Caulerpa taxifolia

MBNMS: Fact Sheet:Caulerpa taxifolia http://montereybay.noaa.gov/research/techreports/trmakowka2000.html

2 of 3 8/10/2015 9:49 AM



Contact for information about recent outbreak: Bob Hoffman, National Marine Fisheries Service for Southern
California. Phone: (562) 980-4043 E-mail: bob.hoffman@noaa.gov

Cite as: Makowka, J. 2000. Monterey Bay National Marine Sanctuary Fact Sheet: Caulerpa taxifolia. Report
to the Monterey Bay National Marine Sanctuary.

URL: http://montereybay.noaa.gov/research/techreports/trmakowka2000.html    Reviewed: March 04, 2014
Web Site Owner: National Ocean Service

Privacy Statement | Site Disclaimer | User Survey
National Marine Sanctuaries | National Ocean Service | National Oceanic and Atmospheric Administration | USA.gov

Contact Us | Site Map
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IPOMOEA AQUATICA

SWAMP MORNING-GLORY

Synonym(s):
Family: Convolvulaceae (Morning-Glory Family)
Duration and Habit: Perennial Vine

Photographer: Charles T. Bryson
Source: USDA Agricultural Research Service, Bugwood.org
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DESCRIPTION

As a floating herbaceous vine, it has long, branching stems containing a milky sap, with roots extending
from leaf nodes. Leaves are alternate, simple, and generally arrowhead-shaped. They are 2 - 6 inches
long and 0.75 - 2.25 inches wide. Petioles are 1 - 4 inches long. Flowers are white to lavender and
funnel-shaped (morning-glory-like). Fruit is oval to spherical, and is 0.5 inches long and woody when
mature. Fruit capsules contain 1 - 4 seeds. Water spinach can grow at a rate of 4 inches per day,
producing 84 tons of fresh weight biomass per acre in 9 months. Branching stems can reach 70 feet in
length.

Ecological Threat: Water spinach has created a variety of problems for fishery management,
navigation, irrigation, and ecology of native plants in a number of areas around the world (Harwood and
Sytsma 2003). Floating stands can cover the water surface shading native plants and effectively
competing with native plant species (Langeland and Burks, 2000). In the Philippines water spinach is
considered the second greatest problem plant (Holm et al, 1979; Gangstadt, 1976; Cook, 1990).

According to the Risk Assessment for Water Spinach (Ipomoea aquatica) in Texas (Earl Chilton II,
TPWD), water spinach has been cultivated in Texas for at least twenty years. Some people in the
Houston area claim cultivation began in the mid-1970s with the influx of Southeast Asian refuges
resulting from the war in Vietnam. During most of that time regulators were unaware of the growing
industry. In 1989, Texas Parks and Wildlife Department was given legislative authority to regulate
aquatic plant species, and water spinach was placed on a list of prohibited harmful or potentially harmful
aquatic plants. At that time TPWD was unaware of the growing water spinach production industry, and
growers were unaware of TPWD regulations. In 2003, TPWD became aware of water spinach
cultivation facilities in Rosharon, Texas near Houston. At that time there were in excess of 60 growers in
the area. Many of the growers were Cambodian-Americans. Primary consumers of the product were
Vietnamese-Americans and Chinese-Americans. As a result of there being no evidence of establishment
after approximately 30 years of commercial cultivation, TPWD modified regulations regarding water
spinach in 2005 making production legal with an exotic species permit, and possession for personal
consumption legal.

Biology & Spread: Water spinach may reproduce either vegetatively or by seed production. In its
native India it flowers from late October to early April. In Florida, flowering occurs during warmer months
(Dressler, et al., 1987). Seed production ranges from 175-245 per plant (Patnaik, 1976). There is
evidence that germination takes place more readily on land than under water (Palada and Crossman
1999, Edie and Ho 1969, Patnaik 1976). However, reproduction is primarily by fragmentation (Patnaik,
1976; Edie and Ho, 1969; Schartz and Schmitz, 1990). Nodes of existing stems can easily root and
establish new plants. Both stem fragments and seeds are easily transported by water to become
established in new areas. Patnaik (1976) reported that the branches, with roots at each node, could
each grow into independent plants.

History: First introduced in 1979 in Florida, and continues to be introduced by immigrant communities

Texas Invasives http://texasinvasives.org/plant_database/detail.php?symbol=IPAQ
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OBS# 16684

who use it as an herb rich in iron.

U.S. Habitat: Requires warm, humid conditions. A primary invader of man-made aquatic environments
such as canals and ditches, and may potentially invade rice fields. Also found in natural wetlands, lakes,
and river shorelines.

DISTRIBUTION

U.S. Nativity: Introduced to U.S.

Native Origin: China - cent. to south. (NatureServe Explorer) ; Not Found (Bailey, L.H. and E.Z. Bailey,
Hortus Third: A Concise Dictionary of Plants Cultivated in the United States and Canada, MacMillan
Publishing Co., Inc., New York , (1977).)

U.S. Present: FL, HI, PR

Distribution: Currently only reported in the wild in Florida and Califonia. Continues to be sold in the
Houston area, but naturalized reproducing populations have yet to be found in the area.

MAPPING

Invaders of Texas Map: Ipomoea aquatica
EDDMapS: Ipomoea aquatica
USDA Plants Texas County Map: Ipomoea aquatica

INVADERS OF TEXAS OBSERVATIONS

List All Observations of Ipomoea aquatica reported by Citizen Scientists

RESEMBLES/ALTERNATIVES

American lotus (Nelumbo lutea), White water lily (Nymphaea odorata), Floating bladderwort (Utricularia
radiata)

Texas Invasives http://texasinvasives.org/plant_database/detail.php?symbol=IPAQ
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MANAGEMENT

Avoid introducing this plant to local waterways. Glyphosate is effective when applied to plants in dry
ditches, but will affect native species as well. 2,4-D is more selective, but little is known about is
effectiveness.

USE PESTICIDES WISELY: ALWAYS READ THE ENTIRE PESTICIDE LABEL CAREFULLY, FOLLOW ALL MIXING AND
APPLICATION INSTRUCTIONS AND WEAR ALL RECOMMENDED PERSONAL PROTECTIVE GEAR AND CLOTHING.
CONTACT YOUR STATE DEPARTMENT OF AGRICULTURE FOR ANY ADDITIONAL PESTICIDE USE REQUIREMENTS,
RESTRICTIONS OR RECOMMENDATIONS. MENTION OF PESTICIDE PRODUCTS ON THIS WEB SITE DOES NOT
CONSTITUTE ENDORSEMENT OF ANY MATERIAL.
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Management of Nuisance Aquatic Vegetation. Oxford University Press, New York.
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ONLINE RESOURCES

The Quiet Invasion: A Guide to Invasive Plants of the Galveston Bay Area. Lisa Gonzalez and Jeff
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DallaRosa. Houston Advanced Research Center, 2006.
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Chinese Sprangletop (Leptochloa chinensis) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=LECH2 
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Coatbuttons (Tridax procumbens) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=TRPR5 
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Cogongrass (Imperata cylindrica) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=IMCY 
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Coltsfoot (Tussilago farfara) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=TUFA 
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Common Crupina
Crupina vulgaris (Aka Bearded Creeper)
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Overview: 
Common Crupina is a winter annual belong-
ing to the sunflower family and native to the 
Mediterranean.1  It was first discovered on 
18 ha of rangeland in Idaho in 1968.1 Currently 
Common Crupina has invaded more than 
25,000 ha of rangeland and non-crop areas in 
Idaho, California, Oregon and Washington.3 
Although not yet detected in Canada, British 
Columbia, Alberta and Saskatchewan ap-
pear particularly vulnerable to invasion.  

Common Crupina quickly forms such dense 
stands outcompeting native plants. It can 
spread into forage crops and become a con-
taminant of both grass seed and hay.4 Com-
mon Crupina is listed as a Prohibited Noxious 
Weed in the Seeds Act and Regulations and 
thus crop seed containing it cannot be im-
ported into or sold within Canada.5 

Common Crupina  disperses its seeds by 
June or early July.2 The seeds are large and 
usually fall close to the parent plant.5 Long 
distance spread is accomplished by attach-
ment to animals or by floating down rivers 
and streams.4 The seeds can survive pas-

sage though the digestive tracts of cows, 
horses and deer but not sheep.  Vehicles, and 
in particular recreational vehicles, are also 
recognized as a major means of spread for 
this species.3 

 
Habitat:
Common Crupina is adapted to a wide range 
of soil and climatic conditions.  In the U.S. it 
is usually found in areas with well-drained 
soil and an annual precipitation of 40-75 cm.6 
In addition to agricultural sites like pastures 
and hayfields, it frequently infests gravel 
pits, roadsides and railroad rights-of-way.3 It 
is rarely found in cultivated crops.5

Identification:
Stems: Typically a single, erect, ridged stem 
up to 1 m tall with 5-15 branched near the top 
is produced.3 Under more crowded condi-
tions only 1-3 branches are formed.6

Leaves: Seedlings have large egg-shaped 
cotyledons (seed leaves) with a prominent 
purple or red midrib.2 The first true leaves are 
elongated and toothed.  Rosette and stem 

leaves become progressively more lobed. At 
maturity they are finely dissected.  The upper 
leaves are alternate and increasingly smaller 
toward the top of the stem.6 Mature leaves 
have short, stiff spines along the margin.2

Flowers: Pink-purple disk flowers occur 
in narrow heads approximately 1.3 cm in 
length.6 The flowers are surrounded by one-
several stiff, narrow, scale-like bracts.7 An 
average plant can have as many as 40 heads 
and each head produces 1-5 seeds.2

Seeds: Seeds (achenes) are 0.3-0.6 mm 
long, which is roughly the size of a wheat 
kernel.5 They are black-silvery beige, cone-
shaped and covered with fine hairs.2 A pap-
pus of blackish-brown spreading bristles is 
located at the top of each seed.7

Prevention: 
Prevention is the most important strategy for 
managing Common Crupina.  Tactics to pre-
vent establishment include using certified 
seed and weed-free hay and straw as well 
as cleaning equipment and vehicles before 
moving from site to site.3



Control:
Mechanical:  Hand-pulling or hoeing plants prior to 
flower and seed production is recommended for small 
populations.  Best results are achieved when the soil is 
moist.  All specimens in flower should be bagged and 
disposed of carefully.  The seed longevity of common 
Crupina in the soil is only three years.  Therefore sites 
should be monitored for at least 4 years after clean-up 
to ensure that the population has been eradicated.3   

Grazing:  Common Crupina is not toxic but livestock 
tend to avoid grazing it after the rosette stage when 
the leaves have developed spines.2 Grazing with sheep 
could potentially be used to manage this plant at early 
growth stages.  Grazing management is important be-
cause high stocking rates can lead to increased popu-
lations of Common Crupina.   

Chemical: Control of Common Crupina in the U.S. has 
depended mostly on the use of herbicides.3 Currently, 
no selective herbicides are registered for use on com-
mon crupina. Always check product labels to ensure 
the herbicide is registered for use on the target plant in 
Canada by the Pest Management Regulatory Agency. 
Always read and follow label directions. Consult your 
local Agricultural Fieldman or Certified Pesticide Dis-
penser for more information.

Biological: Currently there are no biocontrols avail-
able for Common Crupina but several potential agents 
are being researched.3  A fungal species, Ramularia 
Crupinae, has been found to cause serious damage 
to the weed8, but it is currently not available for use in 
North America.

abinvasives.ca

info@abinvasives.ca

Common Crupina (Continued)

reFerenCeS
1   Roche, C. and D.C. Thill. 2001. Biology of Common Crupina and yellow starthistle, two Mediterranean winter annual invaders in western North America. Weed Sci. 49: 439-447
2   http://www,nwcb.wa.gov/weed_info/written_findings/Crupina_vulgaris.html
3   Graham, J. and W.S. Johnson. Managing Common Crupina. University of Nevada Fact Sheet 03-44
4   Common Crupina Fact Sheet http://www.colorado.gov/ag/weeds
5   Canadian Food Inspection Agency Fact Sheet – Common Crupina http://www.inspection.gc.ca/english/plaveg/invenv/pestrava/cruvul/cruvulfse.shtml
6   A Guide to Weeds in British Columbia_Common Crupina http://www.agf.gov.bc.ca/weedsbc/pdf/common_Crupina.pdf
7   Crupina vulgaris – Flora of North America@efloras.org
8   Hasan, S., R.Sobhian and L. Knutson. 1999. Preliminary studies on Ramularia Crupinae sp. nov. as a potential biological control agent for Common Crupina (Crupina vulgaris) in the USA. Ann. Appl. Biol. 135: 489-494
9   Idaho Weed Awareness Campaign; Virtual Field Guide; Common Crupina Photo Gallery http://www.idahoweedawareness.org/vfg/weedlist/ccrupina/ccrupina.html
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Invasive Plants in Pennsylvania 
 

Cork-trees 
 

Phellodendron japonicum Maxim., P. amurense Rupr. and P. lavallei Dode. 

Description: 
 
These perennial trees can 
grow up to 45 feet tall.  The 
bark is thick and corky, hence 
their name.  Leaves are                  
opposite and compound, with 
many elliptical-shaped                   
leaflets.   
 

Small green flowers appear in 
June.  Female trees produce 
clusters of fleshy, green berries 
(turning black as they age) 
with five seeds each that            
remain on the trees into late 
fall or even winter. 

Habitat: 
 
These trees prefer full sun but 
will grow as an understory 
tree.  They like rich soils but 
can grow in clay to light sandy 
soils.  They are adaptable and 
drought tolerant. 

Background: 
 
These trees are native to                 
eastern Asia and were                      
introduced into the U.S. in the 
mid-1800s for landscaping 
purposes.  By 1933, the NY  
Botanical Garden reported it 
as naturalized.  These trees are 
still commonly planted in the  
landscape. 
 
 

Range: 
 
These species have very               
limited ranges in natural areas 
of the U.S.  Just a few counties 
within Pennsylvania and the 
southern New England states 
show records of all.  Amur 
corktree is a little more                     
far-ranging, with a few                
scattered records in Ohio, IL 
and WI. 

 
 
 
 

 

Biology and Spread: 
 
Particularly in areas with 
moist soil, these trees will  
produce large amounts of seed 
that may be spread by birds 
and probably by stormwater 
runoff. 
 
 

Ecological Threat: 
 
Cork-trees are beginning to 
show invasive tendencies in 
urban, suburban and natural 
areas of New York and                
Pennsylvania.  Ann Rhoads of 
Morris Arboretum states that 
P. lavallei is being especially 
problematic in eastern                  
Pennsylvania.     

Photo: Chris Evans, River to River CWMA, 
www.invasive.org 

Photo: Chris Evans, River to River CWMA, 
www.invasive.org 

Photo: Patrick Breen, Oregon State University, 
www.invasive.org 



Prevention 
 

Limit habitat disturbance          
because these trees easily   
invade disturbed habitats. 
Don’t plant this tree; there are 
other good native                          
alternatives. 
 
Manual 
 

Young seedling may be pulled 
by hand, especially when soil 
is wet.  Cutting of trees alone 
is not recommended as the 
tree will re-sprout vigorously. 
 
 
 

Look-A-Likes: 
 
Ann Rhoads at Morris                     
Arboretum says that all                  
Phellodendron are hard to               
identify at the species level.  
The nursery industry has               
created a number of male-only 
cultivars like ‘His Majesty’ and 
‘Macho’ but these have been 
shown to cross pollinate with 
female P. amurense trees. 

References: 
 
Invasive Exotic Plant Pest Tutorial for Land Managers: http://
www.dcnr.state.pa.us/forestry/invasivetutorial/cork_trees.htm 
 
Center for Invasive Species and Ecosystem Health:                        
http://www.invasive.org/browse/subinfo.cfm?sub=11569 
 
PCA Alien Plant Working Group Weed of the Week:                     
http://www.nps.gov/plants/alien/fact/pham1.htm 

 
 

 

For More Information: 
 

To learn more about invasive plants in Pennsylvania and the                  
northeast, here are some useful resources:  

 

Plant Invaders of Mid-Atlantic Natural Areas, National Park  Service: 
http://www.nps.gov/plants/alien/pubs/midatlantic/
midatlantic.pdf  
 
Invasive Plants Field and Reference Guide, U.S. Forest Service:  
http://na.fs.fed.us/pubs/misc/ip/ip_field_guide.pdf  

Chemical 
 

The most effective method is 
to cut down or girdle the tree, 
then apply a systemic                    
herbicide like triclopyr or              
glyphosate.  Herbicide                      
application can be done at any 
time of year, as long as                   
temperature is above 60              
degrees F for 24 to 48 hours 
and it is not expected to rain 
for at least 24 hours.  Fall or 
winter herbicide applications 
will avoid impacts to other 
vegetation.  Repeated                         
treatments are likely to be  
necessary.   

Native Alternatives: 
 
There are a variety of native 
trees that can grow well in 
suburban and urban areas,       
including red maple (Acer            
rubrum), hackberry (Celtis              
occidentalis) and black gum 
(Nyssa sylvatica). 
 
 

How to Control this Species: 

Photo: Patrick Breen, Oregon State U., 
www.invasive.org 

Photo: Robert Anderson, USDA 
FS, wwwforstryimages.org 

Red maple 
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Creeping Buttercup (Ranunculus repens) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=RARE3 

 

 

http://plants.usda.gov/core/profile?symbol=RARE3






Weed of the Week 

Produced by the USDA Forest Service, Forest Health Staff, Newtown Square, PA.                                    WOW 01-29-06
Invasive Plants website:  http://www.na.fs.fed.us/fhp/invasive_plants 

Cypress Spurge Euphorbia cyparissias L.

Common Name: cypress spurge, graveyard spurge, graveyard weed 

Native Origin: Eurasia; introduced into North America as an ornamental plant in 
the 1860s; widely planted in cemeteries and often called graveyard weed. 

Description: Cypress Spurge is an erect herbaceous to semi-woody perennial plant 
in the Spurge family (Euphorbiaceae) that grows 6-12 inches in height. The plant 
has numerous bright green linear leaves that are located alternately along the stem 
and in whorls where they subtend the inflorescence. The leaves are 0.4-1 inches 
long and 0.04-0.1 inches wide. Bright yellow-green flowers turning to purple-red as 
they mature appear May through August. The flower structures are clustered at the 
top of  the plant.  The true flowers are small,  and lack sepals or petals.  The fruit  is  
three lobed and contains 1-3 egg shaped smooth gray seeds. Fruits are explosive 
capsules that split open when mature and throw seed to over 16 feet. The plant reproduces vegetatively 
through lateral root buds, forming extensive clonal populations. The taproot may reach lengths of 
approximately 10 feet and give rise to lateral roots, which produce adventitious buds. 

Cypress spurge is in the same subgenus, Esula, as leafy spurge (Euphorbia esula), another European 
introduction. Cypress spurge is easily distinguished from leafy spurge. Cypress spurge plants and leaves are 
shorter, with more branching in the upper part of the plant. 

Habitat: Cypress  spurge  escaped  cultivation  and  presently  occurs  in  a  wide  range  of  
sunny  or  partly  shaded  environments.    It  prefers  dry  to  moist  sandy,  gravelly,  or  
calcareous soils.  Anthropogenic habitats include meadows, pastures, road edges, 
cemeteries,  and  rights-of-way.   In  more  natural  settings,  the  plant  thrives  in  dunes,  
pannes, coastal headlands, grasslands, and calcareous glades. 

Distribution: This species is reported from states shaded on Plants Database map. It is 
considered invasive in Connecticut, Massachusetts, New Jersey, New York, Rhode 

Island, and Wisconsin. 

Ecological Impacts: The spreading, vegetative growth of cypress spurge allows it to compete aggressively in 
many ecologically sensitive and significant natural communities, such as grasslands, dunes, and glades, where 
it poses a threat to numerous rare plant species, most notably the federally endangered sandplain gerardia 
(Agalinis acuta) on Long Island, New York.  The value of cypress spurge to wildlife is negligible, since potential 
grazers avoid it. 

Toxicity: It is potentially toxic to horses and cattle. All parts of cypress spurge contain toxic latex that 
irritates the eyes, mouth, and gastrointestinal tract and causes dermatitis upon contact in some people.  

Control and Management:
Manual- Manual control can be hard to achieve due to its extensive root system; mowing often spreads 
seed and increases density 
Chemical- It can be effectively controlled using any of several readily available general use herbicides such 
as glyphosate. Repeat applications may be necessary to reduce densities. Follow label and state 
requirements.  
Biocontrol- Eleven species of European insects were released in North America to control cypress spurge; 
seven species in the eastern United States and ten in Canada. Rhode Island has successfully used five 
chrysomelid beetles in the genus Aphathona and one cecidomyiid fly gall midge, Spurgia esulae Gagne to 
control cypress spurge.  

References: http://plants.usda.gov, www.nps.gov/plants/alien/map/eucy1.htm, www.forestimages.org, 
http://webapps.lib.uconn.edu/ipane/browsing.cfm?descriptionid=110, www.uri.edu/cels/pls/biocontrol/cypress.html, 
www.invasiveplants.net/biologicalcontrol/15CypressSpurge.html, 
www.colostate.edu/Depts/SoilCrop/extension/CEPEP/profiles/cypress%20spurge.pdf
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Duck-lettuce (Ottelia alismoides) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=OTAL 

http://plants.usda.gov/core/profile?symbol=OTAL
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Eared Watermoss (Salvinia auriculata) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SAAU 

 

 

http://plants.usda.gov/core/profile?symbol=SAAU
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Eelkek (Rubus moluccanus) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=RUMO4 

http://plants.usda.gov/core/profile?symbol=RUMO4
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Figwort (Alectra sp.) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=ALECT2 

 

 

http://plants.usda.gov/core/profile?symbol=ALECT2


Home Simple Key PlantShare Full Key Dichotomous Key Teaching Help

You are here: Simple Key > Grass-like plants > True grasses > Festuca filiformis

Festuca filiformis Pourret

fine-leaved sheep fescue

Copyright: various copyright holders. To reuse an image, please click it to see who you will need to contact.

Facts About
Fine-leaved sheep fescue is a European species that was introduced as a turf grass and is now established in eastern
and northwestern North America. It is considered invasive in some areas.

Habitat
Anthropogenic (man-made or disturbed habitats), grassland, meadows and fields, woodlands

New England Distribution
Adapted from BONAP data

county
documented
state
documented

Non-native

about the labels on this map

Found this plant? Take a
photo and post a sighting.

North America Distribution

Adapted from BONAP data

non-native
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Habitat

New England state

Leaf blade width

Inflorescence branches

Spikelet length

Glume relative length

Awn on glume

One or more florets

Lemma awn length

Leaf sheath hair type

Leaf ligule length

Anther length

Connecticut

Maine

Massachusetts

New Hampshire

Rhode Island

Characteristics
terrestrial

Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island,
Vermont

0.2–0.6 mm

the flowers are attached to branches rather than to the main axis of the
inflorescence

3–6.5 mm

neither glume is quite as long as all of the florets

the glume has no awn

there is more than one floret per spikelet

0–0.4 mm

there are hairs on the surface of the leaf sheath, but the hairs do not
have blisters at their bases
there are no hairs on the surface of the leaf sheath

0.1–0.4 mm

1–2.2 mm

Show All Characteristics

Wetland Status
Not classified

New England Distribution and Conservation Status

Distribution
present

present

present, invasive, prohibited

present

present

 enlarge

Need Help?

No

Sometimes Confused With

Festuca ovina:

lemmas without awns or with
tiny awn-points up to 0.4 mm
long (vs. F. filiformis, with
lemmas with evident awns
0.5-2.5 mm long).

Synonyms

Festuca capillata Lam.

Festuca ovina var. capillata
(Lam.) Alef.

Festuca tenuifolia Sibthorp

Family

Poaceae

Genus

Festuca

Festuca filiformis (fine-leaved sheep fescue): Go Botany https://gobotany.newenglandwild.org/species/festuca/filiformis/
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Vermont

Massachusetts

present

Conservation Status

Exact status definitions can vary from state to state. For details, please check with your state.

unranked (S-rank: SNR)

Information from Dichotomous Key of Flora Novae Angliae
2. Festuca filiformis Pourret E

fine-leaved sheep fescue. Festuca capillata Lam.; F. ovina L. var. capillata (Lam.) Alef.;  F. tenuifolia Sibthorp • CT,

MA, ME, NH, RI, VT. Sandy soils of roadsides, fields, grasslands, and open woodlands.

All images and text copyright © 2011-2015 New England Wild
Flower Society or respective copyright holders. All rights
reserved.

New England Wild Flower Society
180 Hemenway Road, Framingham, MA 01701

Go Botany [2.3.1]
Home | Simple Key | PlantShare | Full Key | Dichotomous Key |
Teaching | Help

Privacy Policy | Terms of Use | Contact Us

The Go Botany project is supported in part by
the National Science Foundation.
www.nsf.gov
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COMMON NAME

Forget-me-not
true forget-me-not
yelloweye forget-me-not
water scorpion-grass

FULL SCIENTIFIC NAME

Myosotis scorpioides L.

FAMILY NAME COMMON

Borage family

FAMILY SCIENTIFIC NAME

Myosotis scorpioides

Invasive Plant Atlas of New England http://www.eddmaps.org/ipane/ipanespecies/herbs/Myosotis_scorpioides.htm
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NOMENCLATURE/SYNONYMS

Synonyms: Myosotis palustris (L.) Hill

DESCRIPTION

Botanical Glossary (http://glossary.gardenweb.com/glossary/)

Myosotis scorpioides is an herbaceous perennial that grows 20-60 cm (8-20 in.) in height. This plant often creeps, and has fibrous roots or
stolons. The leaves of this plant are pubescent and evergreen. The lower leaves are usually oblanceolate while its other leaves are usually
more oblong or elliptic. These leaves are obtuse and narrow at the base. They are 2.5-8 cm (1-3 in.) long and 7-20 mm (0.25-0.75 in.) wide.
The small flowers are usually blue (rarely white) with a yellow center. They are flat and measure 6-7 mm (0.25 in.) wide. The racemes are
located terminally and are many-flowered. The pedicel is longer than the calyx, which is strigose. The nutlets, which contain the seeds, are
angled and keeled on the inner side. Page References Bailey 834, Crow & Hellquist 285, Fernald 1204, Gleason & Cronquist 422, Holmgren
396, Magee & Ahles 861, Newcomb 194, Peterson & McKenny 334. See reference section below for full citations.

SIMILAR SPECIES

Myosotis laxa Lehm. (Bay forget-me-not)

Invasive Plant Atlas of New England http://www.eddmaps.org/ipane/ipanespecies/herbs/Myosotis_scorpioides.htm
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Myosotis sylvatica Ehrh. ex Hoffmann (Woodland forget-me-not) Myosotis sylvatica is often found in dry woods (not in the wet habitats where
M. scorpioides grows), and has hooked hairs on its calyx. Myosotis laxa has smaller flowers than M. scorpioides.

REPRODUCTIVE/DISPERSAL MECHANISMS

Myosotis scorpioides reproduces by means of seeds. Since these plants are often found in shallow streams, their seeds can be moved by
water.

DISTRIBUTION

Myosotis scorpioides is native to most of Europe and the western part of Asia. In the United States it has been reported from Maine south to
Georgia and west to Minnesota, South Dakota, Missouri, Arkansas and Louisiana. It has also been reported from the west coast states, north
to Alaska, and east to New Mexico, Colorado, Wyoming and Montana. Myosotis scorpioides has been reported from all of the New England
states.

HISTORY OF INTRODUCTION IN NEW ENGLAND

Myosotis scorpioides was a popular garden plant, and was most likely introduced via intentional planting.

HABITATS IN NEW ENGLAND

Edge, Floodplain Forest, Herbaceous Wetland, Lake or Pond, River or Stream, Wet Meadow, Yard or Garden
Myosotis scorpioides naturalizes in wet places, often along the banks of streams.

THREATS

Myosotis scorpioides is able to form large monocultures, especially in situations where it is in or near a stream. It is still commonly planted in
gardens, allowing it to escape into natural environments.

DOCUMENTATION NEEDS

Documentation required: A photograph of the habit with flowers.
Best time for documentation: Spring, summer, fall.

ADDITIONAL INFORMATION

Northern Prairie Wildlife Research Center (http://www.npwrc.usgs.gov/resource/plants/florane/species/8/myosscor.htm)
Description, images, and a map

Invasive Plant Atlas of New England http://www.eddmaps.org/ipane/ipanespecies/herbs/Myosotis_scorpioides.htm
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Integrated Taxonomic Information System (http://www.itis.gov)
Taxonomic information

PLANTS Database (http://plants.usda.gov/core/profile?symbol=MYSC)
General information and map

Germplasm Resources Information Network (GRIN) (http://www.ars-grin.gov/cgi-bin/npgs/html/taxon.pl?24815)
Taxonomic information

Connecticut Botanical Society (http://www.ct-botanical-society.org/galleries/myosotisscor.html)
Description and an image

Burke Museum of Natural History and Culture (http://biology.burke.washington.edu/herbarium
/imagecollection.php?Genus=Myosotis&Species=scorpioides)
Description, images, and a map
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Giant False Sensitive Plant (Mimosa diplotricha) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MIDI8 

 

 

http://plants.usda.gov/core/profile?symbol=MIDI8
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Golden False Beardgrass (Chrysopogon aciculatus) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=CHAC 

 

 

http://plants.usda.gov/core/profile?symbol=CHAC
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Great Yellowcress (Rorippa amphibia) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=ROAM 
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COMMON NAME

Hairy willow-herb
Codlins and cream
European fireweed

FULL SCIENTIFIC NAME

Epilobium hirsutum L.

FAMILY NAME COMMON

Evening primrose family

FAMILY SCIENTIFIC NAME

Epilobium hirsutum
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NOMENCLATURE/SYNONYMS

Synonyms: None

DESCRIPTION

Botanical Glossary (http://glossary.gardenweb.com/glossary/)

Epilobium hirsutum is an herbaceous perennial that spreads by rhizomes. The stems are erect and softly hirsute-pubescent, measuring 0.5-2
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m (1.5-6.5 ft.) in height. The leaves are opposite and lanceolate to oblong-lanceolate in shape. They are sessile, often clasping at the base.
The leaves grow up to 5-12 cm (2-4.75 in.) long by 1-3 cm (0.4-1 in.) wide and have sharply serrulate margins. These leaves are pubescent
on both the upper and the lower surfaces. The rose-colored flowers appear in racemes in the upper leaf axils from July to September. They
are about 2.5 cm (1 in.) across and have four notched petals that are pubescent at their base. The slender fruit capsules are 5-8 cm long
(2-3 in.). The seeds are oblong and flattened, measuring 1 mm (0.04 in.) long and have a tuft of long, nearly white hairs. Page References
Crow & Hellquist 210, Fernald 1058, Gleason & Cronquist 316, Holmgren 297, Magee & Ahles 767, Newcomb 160, Peterson & McKenny 270.
See reference section below for full citations.

SIMILAR SPECIES

Epilobium angustifolium L. (Fireweed, great willow-herb) E. angustifolium differs from E. hirsutum in that its leaves are longer, measuring
15-20 cm (6-8 in.), and it also does not have pubescent leaves.

REPRODUCTIVE/DISPERSAL MECHANISMS

Epilobium hirsutum spreads vigorously by way of rhizomes. It can also spread by wind-dispersed seeds, though this method is secondary to its
vegetative reproduction.

DISTRIBUTION

Epilobium hirsutum is a native of Eurasia and North Africa. It is now found in Europe, Africa, Asia, southern Australia (as of 1990) and the
United States. In the United States it is found from Maine to Wisconsin and South from Illinois to Maryland, as well as in the states of
Washington and Oregon. It has been reported from all the states of New England.

HISTORY OF INTRODUCTION IN NEW ENGLAND

The earliest record of Epilobium hirsutum in the Northeast is from Newport, Rhode Island in 1829. After this date there is a gap until the
1850's and 1860's when it was reported in a number of sites along the northeastern seaboard (Stuckey, 1970). These records suggest that it
may have been brought to the U.S. in ship ballast. It may have been purposefully cultivated, but soon after it became noted as a garden
weed. After its arrival in coastal areas it spread inland at a fairly rapid pace.

HABITATS IN NEW ENGLAND

Edge, Herbaceous Wetland, Lake or Pond, River or Stream, Wet Meadow, Yard or Garden
Epilobium hirsutum grows in moist to wet soils and is generally found in wetland to semi-aquatic habitats. It has the ability to adapt to wet
conditions through the development of arenchymal tissues in its stem and rhizomes. It prefers open conditions where it can receive ample
light. Its habitat preferences and pattern of spread are similar to that of Lythrum salicaria.
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THREATS

Epilobium hirsutum can form dense monotypic stands in natural wetland areas, and is capable of crowding out native species.

DOCUMENTATION NEEDS

Documentation required: A specific photograph or mounted snippet of the stem and flowers.
Best time for documentation: Summer.

ADDITIONAL INFORMATION

University of Washington Herbarium (http://biology.burke.washington.edu/herbarium/imagecollection.php?Genus=Epilobium&
Species=hirsutum&Comp=Overview)
State distribution map and images

Integrated Taxonomic Information System (http://www.itis.gov)
Taxonomic information about the species

The PLANTS database (http://plants.usda.gov/core/profile?symbol=EPHI)
General information and map

BioImages- The Virtual Field Guide (http://www.bioimages.org.uk/html/Epilobium_hirsutum.htm)
Images

The Connecticut Botanical Society (http://www.ct-botanical-society.org/galleries/epilobiumhirs.html)

Washington State Department of Ecology (http://www.ecy.wa.gov/programs/wq/plants/weeds/willowherb.html)
Description, ecology and general information

REFERENCES
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Heartleaf Hempvine (Mikania cordata) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MICO16 
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Heartshape False Pickerelweed (Monochoria vaginalis) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MOVA 
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Maine's Interactive Field Guide to Aquatic Invaders
and Their Native Look Alikes

Milfoil comparison table

HYBRID VARIABLE WATER-MILFOIL
Myriophyllum heterophyllum X Myriophyllum laxum

NOT NATIVE TO MAINE - INVASIVE
NOTE: All leafy milfoils display a wide range of vegetative variability. Any milfoil found in
Maine waters should be considered “suspicious” until a positive identification has been
confirmed by someone with the appropriate expertise.

The invasive variable water-milfoil hybrid is not explicitly prohibited by Maine law.
However, the hybrid is half variable water-milfoil and, as such, is treated as a prohibited
invasive plant by the Maine Department of Environmental Protection.

Habitat: The invasive water-milfoil hybrid is an extremely well adapted plant, able to thrive in a wide variety of
environmental conditions. It grows well in still and flowing waters, and can survive under ice. The hybrid grows
rooted in water depths from 1 to 5 meters on various substrates including organic muck, silt, sand and gravel.

Description: This hybrid milfoil is a cross between variable water-milfoil (M. heterophyllum) and loose water-
milfoil (M. laxum), a milfoil native to the southeastern United States. The hybrid is a submersed, aquatic plant
with branching stems emerging from dense, spreading roots. Feather-divided leaves are arranged in densely
packed whorls. (Some of the leaves in the whorl may be slightly offset.) There are generally 4 to 6 leaves per
whorl and 5 to 14 pairs of thread-like leaflets on each leaf. The dense leaf arrangement give this plant a bottle
brush appearance. Stems are typically reddish in color (even bright red). Leaves may also be red. Flowers occur
on emergent spikes.

 

Virtual Field
Guide Home

About

Background

Plants

Plant ID

Other Invaders

Get Involved!
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variable water-milfoil hybrid stems

Flowers and bracts are arranged both
alternately and whorled along the

emergent flower spike; bracts range from
pinnately lobed, to elongate and entire;

Two features (both present on the emergent flower spike)
distinguish the hybrid from its invasive parent, variable water-
milfoil (M. heterophyllum): 1) The bracts and flowers of the
hybrid are arranged both alternately and whorled, as opposed
to the strictly whorled arrangement found on the flower spikes
of M. heterophyllum. 2) The bracts of the hybrid range from
pinnately lobed, to elongate and entire. (Bracts on M.
heterophyllum are mostly serrated and blade-shaped.)

The hybrid does not produce winter buds; M. heterophyllum
does.

Origin and U.S.
Range: Currently
unknown, however it is
known to be in Maine.

Annual Cycle: The
invasive milfoil hybrid is
an extremely hardy
aquatic perennial that
propagates primarily
through root division
and fragmentation. Flowering spikes typically emerge from the water in
mid to late summer, but not all colonies produce flowers. Toward the end
of the growing season some plants break apart and die back to their
rootstalks; others overwinter intact. New growth sprouts from roots and
overwintering plants and plant fragments as the water begins to warm in
the spring, growing rapidly toward the surface. Certain milfoils are able to
hybridize with other, closely related, milfoil species. (See above.)

Look Alikes: May be confused with bladderworts, hornworts, mermaid weeds, water crowfoots, and other leafy
water-milfoils.

Print out a copy for the field

hybrid variable water-milfoil description http://www.mainevolunteerlakemonitors.org/mciap/herbarium/HybridWatermilfoil.php
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(Adobe Acrobat file) - To get the free Acrobat Reader go to Adobe.com.

 

Click Images for Larger Version

Water Quality Monitoring Aquatic Invasive Monitoring

Maine Volunteer Lake Monitoring Program

vlmp@mainevlmp.org
24 Maple Hill Road, Auburn, ME 04210
(207)-783-7733
www.MaineVolunteerLakeMonitors.org

© 2009 Maine Volunteer Lake Monitoring Program | website comments to: vlmp@mainevlmp.org
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Itchgrass (Rottboellia cochinchinensis) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=ROCO6 
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Invasive Plants in Pennsylvania 
Japanese Hops 

Humulus japonica 

Description: 

Japanese hops is an annual, 
climbing or trailing vine that 
can grow up to 35 feet in 
length in one growing season.  
Leaves are opposite along the 
vine and have an average of 
five lobes with toothed                
margins and a rough surface.  
The stem is covered with 
prickles (see photo below).
Female flowers appear in mid 
summer as cone-shaped               
clusters that hang down 
(called hops), while male   
flowers are upright and stem-
like. 

Background: 

This vine is native to China, 
Japan, Korea and Taiwan. It 
was brought to the U.S. in the 
mid-to-late 1800s as an
ornamental and as a medicinal 
plant.  This is not the type of 
hops used for beer making. 

Range: 

Japanese hops is found in  
scattered counties throughout 
New England, the Mid-
Atlantic and Midwest states, 
and as far south as Alabama. 

Habitat: 

Disturbed habitats like 
scoured river banks, roadsides 
and rights-of-way are prime 
habitat, although it will also 
colonize forest edges and 
fields.  It prefers moist soil and 
full sun.  It will grow in sandy, 
loamy or clay soils. 

Biology and Spread: 

This vine spread vegetatively 
by its fast growth rate and 
through abundant small seeds 
that can be spread by rivers 
and streams.  The seed bank 
lasts approximately three 
years. 

Ecological Threat: 

Japanese hops can form dense 
patches that outcompete and 
smother native vegetation. 

Photo: Chris Evans, River to River CWMA, 
www.invasive.org 

Photo: Leslie Mehrhoff, U. of Connecticut, 
www.invasive.org 

Photo: Chris Evans, River to River CWMA, 
www.invasive.org 

Image courtesy of EDDMapS 



Manual and Mechanical 
 

The plants may be pulled in 
late spring and early                  
summer, before they flower 
and set seed, typically prior 
to August.  Be sure to wear 
gloves as protection from the 
hooked hairs that may cause 
blistering of the skin.  When 
pulling, remove as much of 
the roots as possible, as the 
plant may resprout.  Bag and 
discard all plant material. 
 
Repeated cutting or mowing 
close to the ground may also 
be used, however its                       
effectiveness is limited as 
vines quickly re-grow from 
cut stems. 
 
Chemical 
 

A pre-emergent herbicide, 
which kills weed seeds as they 
germinate,  may be used on 
Japanese hops.  This will                 
reduce the impact to other 
vegetation. 
 
Combining a pre-emergent 
with later application of a            
glyphosate herbicide may  
provide longer-lasting control.  
The herbicide should be                 
applied to the leaves, ideally 
when the rootstock is                         
accumulating energy reserves 
(July through September).   
 

Look-A-Likes: 
 
Common hop (Humulus                    
lupulus) has five varieties, 
three of which are native to 
the U.S. (vars. lupuloides, 
neomexicanus and pubescens).  
The other two are native to 
Europe (var. lupulus) and  
eastern Asia (var. cordifolius), 
respectively.  Common hop 
leaves have either no lobes or 
three lobes, as opposed to 
Japanese hops’ five or more 
lobes. 
 
Japanese hops may also                    
resemble the native bur                 
cucumber (Sicyos angulatus), 
but that plant lacks prickles, 
has tendrils and the lobes are 
less pronounced. 

References: 
 
Center for Invasive Species and Ecosystem Health:  
http://www.invasive.org/browse/subinfo.cfm?sub=10091 
 

Invasive Exotic Plant Tutorial for Natural Lands Managers:  
http://www.dcnr.state.pa.us/forestry/invasivetutorial/
japanese_hops.htm 
 

USDA Forest Service Weed of the Week: 
http://www.na.fs.fed.us/fhp/
invasive_plants/weeds/japanese-
hop.pdf 
 

Plant Conservation Alliance’s Least 
Wanted List:  
http://www.nps.gov/plants/alien/
fact/huja1.htm 
 

 
 

How to Control this  
Species: 

Photo: Theodore Webster, USDA, 
www.forestryimages.org 

Bur Cucumber 

Photo: Charlie McDonald, US Forest Service, 
www.fs.fed.us 

Common Hop 

Photo: Leslie Mehrhoff, U. of Connecticut, 
www.invasive.org 
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State Invasive List - This map identifies those states that list this species on their
invasive species list. For more information, visit Invasive.org

Taxonomic Rank
Kingdom: Plantae

Phylum: Magnoliophyta
Class: Magnoliopsida

Subclass: Caryophyllidae
Order: Caryophyllales

Other System Links
Plants: OPAU10
GRIN: 316387
ITIS: 566004
NPDN Pest: PASACBG
NPDN Host: 37147

Invasive Listing Sources
California Noxious Weeds
Federal Noxious Weeds
Florida Noxious Weeds
Massachusetts Noxious Weeds
Minnesota Noxious Weeds
North Carolina Noxious Weeds - Class A
South Carolina Noxious Weeds
USDA APHIS Regulated Pest List
Vermont Noxious Weeds
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Family: Cactaceae
Genus: Opuntia

Synonyms and Other Names
Other Common Names:
tiger pear, tiger-pear

Categories
Category: Shrub or Subshrub
Category: Cactus

References
Common Name Reference:USDA, NRCS. 2010. The PLANTS Database. National Plant Data Center, Baton Rouge, LA, USA.

Scientific Name Reference:USDA, NRCS. 2010. The PLANTS Database. National Plant Data Center, Baton Rouge, LA, USA.

Invasive.org is a joint project of the Center for Invasive Species and Ecosystem Health and USDA APHIS
PPQ, with additional support from USDA National Institute of Food and Agriculture and USDA Forest
Service.
The University of Georgia - Warnell School of Forestry and Natural Resources and College of Agricultural
and Environmental Sciences

Home | Image Usage | Accessibility Policy | Privacy Policy | Contact Us

Last updated on Tuesday, May 04, 2010 at 02:41 PM
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Kiawe (Prosopis pallida) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PRPA4 

http://plants.usda.gov/core/profile?symbol=PRPA4


  

You are here: Home / Plant Profile

Pennisetum clandestinum Hochst. ex Chiov.
kikuyugrass
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Plant Materials Publications

USDA Plant Hardiness Map
 

click on a thumbnail to view an image, or see all the Pennisetum thumbnails at the Plants Gallery

Steve Hurst. Provided by ARS Systematic Botany and Mycology Laboratory. Kenya. Usage
Requirements.
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Click on a scientific name below to expand it in the PLANTS Classification Report.
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Interpreting Wetland Status

Synonyms

CECL2  Cenchrus clandestinus (Hochst. ex Chiov.) Morrone
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Kikuyugrass (Pennisetum clandestinum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PECL2 

http://plants.usda.gov/core/profile?symbol=PECL2
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Kodomillet (Paspalum scrobiculatum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PASC6 
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Kyasuma Grass (Pennisetum pedicellatum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PEPE24 

http://plants.usda.gov/core/profile?symbol=PEPE24


 

Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 

Attachment L9 – Invasive Species Management Plan 

 

November 2015 

 

 

 

 

 

 

 

 

Leafy Spurge (Euphorbia esula) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=EUES 
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Longstamen Rice (Oryza longistaminata) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=ORLO3 

http://plants.usda.gov/core/profile?symbol=ORLO3


 

Northeast Energy Direct Project 

Environmental Construction Plan for Massachusetts 

Attachment L9 – Invasive Species Management Plan 

 

November 2015 

 

 

 

 

 

 

 

 

Malabar Melastome (Melastoma malabathricum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MEMA 
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Home Melaleuca

Online image request form

This species appears on the following legally prohibited plant lists

Federal Noxious
Weed List

Florida Noxious
Weed List

Florida Prohibited Aquatic
Plants List

No Yes Yes

FWC WEED ALERT (PDF)

CATEGORY I on the Florida Exotic Pest Plant Council's (FLEPPC) 2013 List of Invasive
Plant Species

The UF/IFAS Assessment lists plants according to their invasive status in Florida.

Download a page (PDF) from Identification and Biology of Nonnative Plants in Florida’s

Natural Areas – Second Edition 3

Download the Recognition Card of Melaleuca quinquenervia (PDF)

For control information, see Integrated Management of Nonnative Plants in Natural
Areas of Florida (SP 242) by K. A. Langeland, J. A. Ferrell, B. Sellers, G. E. MacDonald, and R.

K. Stocker.

See Table 1 in Florida's Established Arthropod Weed Biological Control Agents and

Melaleuca quinquenervia
Non-Native to Florida

Origin: Australia, New Guinea, and the Solomon Islands 1

Introduction to Florida: 1906 (ornamental, agriculture) 2

Melaleuca

Melaleuca | Center for Aquatic and Invasive Plants http://plants.ifas.ufl.edu/node/264
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Their Targets (2013) for a list of arthropod biological control agents that occur on this species.

Melaleuca trees, (Melaleuca quinquenervia), also known as punk trees or paperbark tea trees, are native to Australia. In that

country, melaleuca is well-known, planted in parks, valued by beekeepers, attractive to birds and bats. In fact, because of

development, melaleuca trees in some parts of Australia are the subject of conservation efforts. In other places, there are

dense forests of melaleuca, just as there were when Europeans first arrived there.

In Florida, however, melaleuca is a pest, especially in the Everglades and surrounding areas, where the trees grow into

immense forests, virtually eliminating all other vegetation. Melaleuca grows in terrestrial as well as in completely aquatic

situations. The Everglades, the mostly treeless "river of grass", in some places has become the "river of trees", a completely

alien habitat to the plants and animals that have evolved to live in the glades. Since its introduction into the state, melaleuca

has taken over hundreds of thousands of acres of Everglades, threatening the veryexistence of this internationally known

eco-treasure.

Melaleuca produces huge quantities of seeds, which become small trees, which grow into almost impenetrable monocultures.

Researchers are attempting to find ways to control melaleuca: herbicides are proving to be somewhat effective, but

purposely-set management fires (and lightning-started fires) apparently actually help spread the seeds and trees. Recently,

biological control insects have been released against melaleuca, but it will be some time before biocontrol results will be

known.

Melaleuca is a tree, to about 80 feet tall. Its bark is whitish, spongy, peeling, and in many layers. Its leaves are to 5 inches

long, alternate, evergreen, simple, short-stalked, narrowly elliptic. Leaf veins are more or less parallel. Melaleuca's white

flowers are small and crowded in bottlebrush-like spikes at branch tips. The fruit are short, cylindric or squarish, woody

capsules with many tiny seeds.

View more information and pictures about melaleuca tree, as contained in the Langeland/Burks book, Identification &

Biology of Non-Native Plants in Florida's Natural Areas.

Melaleuca | Center for Aquatic and Invasive Plants http://plants.ifas.ufl.edu/node/264

2 of 4 8/10/2015 10:36 AM



For ecology information about melaleuca in Florida, download this UF/IFAS-EDIS publication, Ecological Consequences of

Invasion by Melaleuca quinquenervia in South Florida Wetlands: Paradise Damaged, Not Lost, by F.J. Mazzotti,

T.D. Center, F.A. Dray and D.D. Thayer.

See various UF/IFAS-EDIS publications about biological controls of melalueca.

EDIS Publications:

Guía para Operadores Profesionales de Herbicidas para el Control del Árbol de Corteza de Papel (Melaleuca)
by K.A. Langeland y Michael Meisenburg.

Natural Area Weeds: A Property Owner's Guide to Melaleuca Control by K.A. Langeland and M.J. Meisenburg.

Professional Applicator's Guide to Herbicides for Melaleuca Control by K. A. Langeland and Michael J.

Meisenburg.

Here is a link to TAME Melaleuca.

Read the Melaleuca Management Plan: Ten Years of Successful Melaleuca Management in Florida 1988-98 by the

Florida Exotic Pest Plant Council.

Benefit-Cost Analysis of Melaleuca Management in South Florida by Katherine Carter-Finn, Alan W. Hodges, Donna J.

Lee, and Michael T. Olexa. FE 673 (2013)

View the herbarium specimen image from the University of Florida Herbarium Digital Imaging Projects.

 

Citations

1. Identification and Biology of Nonnative Plants in Florida’s Natural Areas – Second Edition, by K.A. Langeland,

H.M. Cherry, et al. University of Florida-IFAS Publication # SP 257. 2008.

2. Strangers in Paradise, Impact and Management of Nonindigenous Species in Florida, Chapter 2: Florida’s Invasion by

Nonindigenous Plants: History, Screening, and Regulation, by D.R. Gordon and K.P. Thomas, pp. 21-37. Island Press,

Washington, DC, 1997.

3. Invasive and Non-native Plants You Should Know - Recognition Cards, by A. Richard and V. Ramey. University of

Florida-IFAS Publication # SP 431. 2007.
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Mile-a-minute (Vine) (Mikania micrantha) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MIMI5 

 

 

 

http://plants.usda.gov/core/profile?symbol=MIMI5


Hygro, Miramar weed, or East Indian hygrophila
Hygrophila polysperma

Description | Management Options | Other Photos

Non-native

Description

Hygrophila is a perennial plant that forms dense colonies and can grow to the surface in water to a
depth of 10 feet.  Hygrophila is highly branched.  Hygrophila can grow from seeds and from stem fragments.  Stems fragment easily.  One
distinguishing characteristic of hygrophila is its squarish stems.  Leaves are opposite and blade-like up to 3 inches long and 4/5 inch long with
smooth margins.  The leaves are usually wider near the tip and are joined at the node (i.e. site of attachment to the stem) by projections coated with
cilia (i.e. fine hair-like structures).  New roots can form at the nodes of the leaves.  Flowers are small, singular, bluish white in color and found only
in the upper leaf axils.  The flowers are virtually concealed by the leaves.

Hygrophila is native to India and Malaysia and was probably brought to the U.S. for the aquarium industry.  It is considered a noxious pest because
it grows so rapidly, out competing and eliminating native species.

Hygrophila can be confused with the native water primrose (submerged type) but water primrose does not have the fingerlike projections at the

Hygro, Miramar weed, or East Indian hygrophila « AQUAPLANT http://aquaplant.tamu.edu/plant-identification/alphabetical-index/hygro-miramar-weed-or-east-in...
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base of the leaves nor the squarish stem. Hygrophila can be completely submerged or stand above the water like an emergent plant.

Submerged portions of all aquatic plants provide habitats for many micro and macro invertebrates.  These invertebrates in turn are used as food by
fish and other wildlife species (e.g. amphibians, reptiles, ducks, etc.).  After aquatic plants die, their decomposition by bacteria and fungi provides
food (called “detritus”) for many aquatic invertebrates.

Hygrophila is not native to North America and is on the Federal Noxious Weed List.

Hygrophila Drawing

Department of Wildlife & Fisheries Sciences
Texas A&M AgriLife Extension Service

© 2015 All rights reserved
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Mission Grass (Pennisetum polystachion) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PEPO14 
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Invasive Plants in Pennsylvania 
 

Moneywort 
 

Lysimachia nummularia L. 

Description: 
 
This herbaceous, low-growing 
perennial plant is part of the 
primrose family.  It has ever-
green to semi-evergreen 
leaves.  The creeping stems 
can grow up to two feet long 
and form a mat-like growth.  
Leaves are opposite and oval 
in shape, resembling coins, 
hence its name.  Small yellow 
flowers with small dark red 
spots bloom from June to               
August, but may not bloom at 
all. 
 
 
Habitat: 
 
This plant can grow in a                
variety of habitats but it grows 
best and poses the biggest 
threat in moist areas like wet 
meadows, swamps, stream 
banks and roadside ditches.  It 
prefers rich, shaded soils. 
 

Background: 
 
This plant goes by many            
common names including 
creeping Jenny, creeping  
Charlie, creeping Joan,                   
running Jenny, wandering 
Jenny and wandering sailor. 
 
It was introduced from Europe 
and southwest Asia as an              
ornamental ground cover. 
 
 
Range: 
 
This plant can now be found 
through much of the U.S.                
particularly the east and west  
coats and the Midwest (see 
map on right). 
 
 

 

Biology and Spread: 
 
This plant spreads                           
vegetatively by its creeping 
stems, as well as by small 
seeds that are located within 
capsular fruits.  These fruits 
are likely dispersed by flood 
waters and stormwater runoff.  
How much this plant’s seeds 
are spread by animals is not 
fully known, but it is likely. 
 

 
 
Ecological Threat: 
 
Not much is known about its 
direct impacts to the                          
environment but there is               
concern that dense mats of this 
plant may take over habitat for 
more desirable native plant 
species.   
 
 

Photo: Richard Old, www.invasive.org  

Map courtesy of USDA PLANTS Database 

Photo: Les Mehrhoff, IPANE 



Prevention 
 

The easiest way to prevent the 
spread of this species is to stop 
planting it, manage existing 
infestations and minimize 
disturbance to forests,                  
wetlands and other habitats.  
When prevention fails, there 
are two control options:  
 
 

Reference: 
 
USDA Forest Service: Weed of the Week factsheet for Moneywort: 
http://www.na.fs.fed.us/fhp/invasive_plants/weeds/monewort.pdf 

 
 

 

For More Information: 
 
To learn more about invasive plants in Pennsylvania and the northeast, here are some useful re-
sources:  
 
DCNR Invasive Species Site:  
http://www.dcnr.state.pa.us/conservationscience/invasivespecies/index.htm  
 
Plant Invaders of Mid-Atlantic Natural Areas, National 
Park Service: http://www.nps.gov/plants/alien/
pubs/midatlantic/midatlantic.pdf  
 
Invasive Plants Field and Reference Guide, U.S. Forest  
Service: http://na.fs.fed.us/pubs/misc/ip/
ip_field_guide.pdf  
 
 
 
 

Chemical 
 

Several herbicides are effective 
in controlling moneywort.   
Because this plant usually 
grows in or near wetlands, 
make sure that the herbicide is 
approved for use in wetlands. 
Rodeo is one such herbicide 
that may be effective.  Be sure 
to follow all label directions 
and state requirements when 
using any herbicide. 

Manual  
 

The plant can be hand pulled, 
but all stems and stem                
fragments should be             
removed to prevent the stems 
from re-rooting . Planting            
native grasses can help to 
shade out this plant.  Mowing 
is not effective since                        
moneywort grows so close to 
the ground. 

How to Control this Species: 

Photo: Richard Old, www.invasive.org  
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Arrowleaf Falsepickerelweed (Monochoria hastata) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MOHA2 
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Feathered Water Fern 
Federal Noxious Weed 
Azolla pinnata 
This small, free-floating aquatic fern was found in an 
aquarium/water garden shop in Raleigh, North 
Carolina, in the fall of 1999. Azolla pinnata is a 
triangular shaped plant, 3 cm across the base and 6 to 
8 cm long. In greenhouse grown plants, the plant is 
pale green with a brown base area. Field or nursery 

grown plants may have 
different coloration.  

 Azolla pinnata may be 
confused with another native 
fern, mosquito fern, (Azolla caroliniana). This fern is commonly found in 
North Carolina and often has a reddish appearence. (Shown on left)  

Azolla pinnata, is prohibited in the United States by 
Federal law, and may spread to water bodies across 
the Southeastern United States. Azolla pinnata can 
spread rapidly , and it has the ability to survive on 
moist soil in and around rivers, ditches, and ponds. 
This may allow the plant to survive drawdowns and 
periods of drought. It forms dense surface mats, w
interfere with boating, fishing and recreational 

activities as well as degrade water quality by reducing oxygen levels.  

hich 

For additional information visit our web site at: 
http://www.cropsci.ncsu.edu/aquaticweeds  

AWFS 009-00 
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Ribbed Murainagrass (Ischaemum rugosum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=ISRU 
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Ischaemum rugosum Salisb.
ribbed murainagrass
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Plants Profile for Ischaemum rugosum (ribbed murainagrass) http://plants.usda.gov/core/profile?symbol=ISRU

1 of 6 8/10/2015 10:25 AM



Native Introduced Both Absent/Unreported

Native, No County Data Introduced, No County Data Both, No County Data

Native Status:
L48 
 

AK 
 

HI 
 

PR 
 

VI 
 

NAV 
 

CAN 
 

GL 
 

SPM 
 

NA 
 

 Name Search

State Search
Advanced Search
Search Help

 

Alternative Crops

Characteristics

Classification

Cover Crops

Culturally Significant

Distribution Update

Documentation

Fact Sheets & Plant Guides
Introduced, Invasive, and
Noxious Plants
Threatened & Endangered

Wetland Indicator Status
 

 

50,000+ Plant Images
 

 

Complete PLANTS Checklist

State PLANTS Checklist

Advanced Search Download

Symbols for Unknown Plants

NRCS State GSAT Lists

NRCS State Plants Lists
 

 

Crop Nutrient Tool

Ecological Site Information
System

PLANTS Identification Keys

Plant Materials Web Site

Plants Profile for Ischaemum rugosum (ribbed murainagrass) http://plants.usda.gov/core/profile?symbol=ISRU

2 of 6 8/10/2015 10:25 AM



Plant Materials Publications

USDA Plant Hardiness Map
 

click on a thumbnail to view an image, or see all the Ischaemum thumbnails at the Plants Gallery

Click on a scientific name below to expand it in the PLANTS Classification Report.

Steve Hurst. Provided by ARS Systematic Botany and Mycology Laboratory. Australia. Usage
Requirements.

Plants Profile for Ischaemum rugosum (ribbed murainagrass) http://plants.usda.gov/core/profile?symbol=ISRU

3 of 6 8/10/2015 10:25 AM



Native Introduced Native and Introduced

Ischaemum rugosum var.
segetum

The Plants Database includes the following 1 subspecies of Ischaemum rugosum. Click below on a thumbnail map or name for
subspecies profiles.
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Invasive Plants in Pennsylvania 
 

Narrowleaf Bittercress 
 

Cardamine impatiens L. 

Description: 
 
Narrowleaf bittercress is an 
herbaceous annual or biennial 
that can grow up to two feet in 
height.  Each plant has six to 
twenty pinnately divided 
leaves on the stem.  The basal 
leaves have three to eleven 
leaflets with rounded lobes. 
The plant’s small white                
flowers bloom from May to 
September. 

Background: 
 
Also known as bushy rock-
cress, this plant in the mustard 
family is native to Europe.  No 
one is quite sure how it                  
arrived in the U.S. but it was 
first recorded in New                   
Hampshire in 1916.  More             
recent reports are from the 
1990s. 

 
Range: 
 
This plant can now be found 
in the U.S. from Maine south 
to North Carolina and west to 
Minnesota, in scattered                   
locations.                    
 

 
 
 
 

Habitat: 
 
Narrowleaf bittercress grows 
well in woods with patchy 
shade and along forest edges. 
This plant also does well in 
moist soils in herbaceous              
wetlands and stream banks. It 
is also found along roadsides, 
in vacant lots and in backyard 
gardens. 

 
Biology and Spread: 
 
This plant is able to spread 
easily due to its seed-shooting 
ability.  Each flower contains 
ten to 24 seeds.  Seeds are also 
spread by water and can stick 
to clothing and animals. 
 
Ecological Threat: 
 
Narrowleaf bittercress can 
form dense stands that out-
compete native species.   

Photo: Leslie Mehrhoff, IPANE 

Photo: Leslie Mehrhoff, IPANE 

Photo: Leslie Mehrhoff, IPANE 

Map courtesy of USDA PLANTS Database 



Prevention 
 

This is the most important 
step in minimizing the spread 
of this plant.  Clean all boots, 
clothing and equipment                
before leaving an infested 
area.   
 
 
 
 

Look-A-Likes: 
 
This species also resembles 
sand bittercress (Cardamine 
parviflora), Pennsylvania bitter-
cress (C. pensylvanica Muhl. ex 
Willd.) and hairy bittercress 
(C. hirsuta).  The most                       
important distinguishing  
characteristic is the leaf base of 
narrowleaf bittercress.   

References: 
 
Invasive Plant Atlas of New England:  
http://nbii-nin.ciesin.columbia.edu/ipane/icat/browse.do?
specieId=44 
 
Minnesota Department of Agriculture:  
http://www.mda.state.mn.us/plants/badplants/bittercress.aspx 
 

 
 

 

For More Information: 
 
To learn more about invasive plants in Pennsylvania and the 
northeast, here are some useful resources:  
 
Plant Invaders of Mid-Atlantic Natural Areas, National Park Service: 
http://www.nps.gov/plants/alien/pubs/midatlantic/
midatlantic.pdf  
 
Invasive Plants Field and Reference Guide, U.S. Forest Service: 
http://na.fs.fed.us/pubs/misc/ip/ip_field_guide.pdf  
 

Manual and Mechanical 
 

Small infestations can be 
pulled by hand easily.                 
Monitor the site and remove 
plants during the spring,  
summer and fall to prevent 
seed production.  Plants with 
flowers and seed heads should 
be bagged and disposed of in a 
landfill.  Hand pulling is not 
recommended for large                     
infestations as it might cause 
disturbance that will result in 
more seed germination. 

Chemical 
 

There is little information 
available for chemical control 
of this plant.  However,                 
treatment protocols for                   
biennials like garlic mustard 
may be effective.  A systemic 
herbicide like glyphosate or 
triclopyr may be applied to the 
leaves at any time of the year, 
as long as the temperature is 
above 50 degrees Fahrenheit 
and it is not expected to rain 
for at least eight hours. 

How to Control this Species: 

Photo: Dan Tenaglia, Missouriplants.com, 
www.forestryimages.org 

Pennsylvania Bittercress 
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One-leaf Cape Tulip (Moraea flaccida) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MOFL2 
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Asphodelus fistulosus L. (Onionweed )

 

USDA APHIS PPQ Archive, USDA APHIS PPQ

 

  

Family: Liliaceae

Synonym(s): Asphodelus tenuifolius

Duration: Perennial

Habit: Herb

Listed by:
Invasive Plant Atlas of the US: 1
Federal Noxious Weed: 1
TDA Noxious Weed: 1
TPWD Prohibited Exotic Species: 0

Description: Dark green in color and grows 12 to 30 inches tall and 15 inches wide. Numerous smooth, nearly cylindrical hollow leaves. Similar in
appearance to onion leaves but lacks the onion scent and taste. The leaves are much shorter than the flowering stem and emerge from the base.
Produces one to several stiff upright flower stem(s) up to 2 1/2 feet tall and branched. About three-fourths of an inch across with six petal parts, each
white to pink with a brown or reddish stripe along the center. Flowers alternate along the branches. Fruit spherical in shape; divided into three
segments. Seeds are brown or black triangular, one-eighth inch long, wrinkled, pitted and three or six per fruit. Thickened root crowns with many
fibrous roots and no developed bulb.

History: Introduced as an ornamental.

Biology & Spread: It seeds prolifically and can establish large populations quickly.

Ecological Threat: In pastures and rangeland, onionweed develops populations that exclude grasses and desirable forage species. This federally
regulated weed poses a serious environmental and agricultural threat.

US Habitat: Onionweed is found in roadsides, pastures, waste places, disturbed areas, grasslands, and suburban settings. It is drought resistant and
prefers sandy or gravelly soils.

Distribution

http://texasinvasives.org/plant_database/detail_print.php?symbol=ASFI2
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US Nativity: Introduced

Native Origin: Mediterranean region and from western Asia to northern India

US States: CA, NM, TX.

If you believe you have found onionweed, please report this species.

Resembles/Alternatives: Onionweed might be confused with some native onions (Allium spp.)

Management: Can be managed through culitivation. Does not infest regularly worked fields.

USE PESTICIDES WISELY: ALWAYS READ THE ENTIRE PESTICIDE LABEL CAREFULLY, FOLLOW ALL MIXING AND APPLICATION
INSTRUCTIONS AND WEAR ALL RECOMMENDED PERSONAL PROTECTIVE GEAR AND CLOTHING. CONTACT YOUR STATE
DEPARTMENT OF AGRICULTURE FOR ANY ADDITIONAL PESTICIDE USE REQUIREMENTS, RESTRICTIONS OR RECOMMENDATIONS.
MENTION OF PESTICIDE PRODUCTS ON THIS WEB SITE DOES NOT CONSTITUTE ENDORSEMENT OF ANY MATERIAL.

Listing Source

 Texas Department ofAgriculture Noxious Plant List
 Texas Parks and Wildlife Department Prohibited Exotic Species
 Invaders Program
 Federal Noxious Weed
 Union of Concerned Scientists
 United States Forest Service Southern Research Station

Text References

United States Department of Agriculture. Animal and Plant Health Inspection Service. Program Aid No. 2010, Issued April 2009.

Arizona Sonora Desert Museum. Onionweed (Asphodelus fistulosus).

Data Source

APHIS

Last Updated: 2013-12-05 by HTG
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Broomrape (Orobanche sp.) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=OROBA 
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Oxygen-weed (Lagarosiphon major) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=LAMA15 
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Invasive Plants in Pennsylvania 
Pale and Black Swallow-worts 

Cynanchum louiseae and C. rossicum  (previously Vincetoxicum spps.)

Description:

Habitat:

Background:

Range:

Biology and Spread: 

Ecological Threat: 

Photo: Leslie Merhoff 

Photo: Leslie Mehrhoff, www.invasive.org



Look-A-Likes:

References:

How to Control this Species: 
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Photo: Leslie Mehrhoff, www.invasive.org
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Panic Liverseed Grass (Urochloa panicoides) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=URPA 
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Invasive Plants in Pennsylvania 
Parrot Feather Watermilfoil 

Myriophyllum aquaticum 

Description:

Habitat:

Background:

Range: 

Biology and Spread: 

Ecological Threat: 

John M. Randall, TNC 
www.forestryimages.com

Graves Lovell, AL DCNR 

Map courtesy of USDA PLANTS Database 

Richard Old 
www.forestryimages.com



Look-A-Likes: References:

For More Information: 

Native Alternatives: How to Control this Species: 

Graves Lovell, Alabama DCNR 
www.forestryimages.com

Alison Fox, University of Florida 
www.invasive.org

Hermann Falkner, 
www.freeimagefinder.com



Weed of the Week 

Produced by the USDA Forest Service, Forest Health Staff, Newtown Square, PA.                             WOW 08-14-05
Invasive Plants website:  http://www.na.fs.fed.us/fhp/invasive_plants 
 

Perennial Pepperweed Lepidium latifolium L. 

 
Common Names: tall whitetop, giant whiteweed, perennial 
peppergrass, slender perennial peppercress, broadleaf or broadleaved 
pepperweed, ironweed and other names  

Native Origin: southeastern Europe and southwestern Asia 

Description: A herbaceous perennial in the Mustard family 
(Brassicaceae). Plants are multiple stemmed and grow in stiffly erect 
masses 3 to 8 feet tall.  Leaves are lanceolate, bright green to gray 
green, and entire or toothed. Basal leaves are stalked, up to 1 foot long 
and 3 inches wide and have serrate margins. Leaf size decreases up the 
stem. Flowering occurs from early summer to fall. Abundant small white 
4-petaled flowers are borne in dense clusters near the stem tips. The 
fruits are small, flattened pods about 1/10th inch long, each containing 2 
seeds (1 per chamber). Fruits remain on the plant, dropping irregularly 
throughout the winter. The base of the stem is semi-woody. The creeping 
roots enlarge at the soil line, forming a woody crown. The plant mainly 
propagates clonally from its brittle rhizome-like roots that grow to a length of up to 6 feet.  

Habitat: Perennial pepperweed occurs in riparian (stream) areas, coastal wetlands, 
marshes, roadsides, railways, ditches, hay meadows, pastures, cropland, and waste 
places. 

Distribution: It occurs in a few states along the eastern seaboard, in several 
Midwestern states, and in all far western states. Infestations have been reported in 
coastal, intermountain and mountainous areas in New England, all the states west of 
the Rocky Mountains. It also occurs in Canada and Mexico. 
 
Ecological Impacts: Perennial pepperweed a highly invasive plant that alters the ecosystem it grows in. It 
can invade a wide range of habitats including riparian areas, wetlands, marshes, and floodplains. It adapts 
readily to natural and disturbed wetlands. It may occur as spotty, scattered populations, or as large, dense, 
nearly monospecific stands. These dense stands have potential to displace native plants and animals, 
threatened and endangered species, decrease plant diversity, and reduce nesting frequency of waterfowl in or 
near wetlands.  
 
Control and Management: Deep-seated rootstocks make pepperweed difficult to control. 

 
• Manual- Physical and mechanical control methods such as mowing and disking are 

unlikely to control perennial pepperweed because new plants quickly regenerate 
from roots and root crowns. Very small patches can be controlled by hand removal 
if the process is repeated often for several years and plants are not allowed to 
mature. 

• Chemical- Foliar application methods have been effective (Telar®- a selective 
herbicide or a glyphosate such as Roundup® - nonselective herbicide) 

Natural Enemies- Several general herbivorous insects are feed on perennial pepperweed (e.g. Lygus spp) 
and a white rust (Albugo sp.) infects large numbers of flowers and limits seed production, but do not prevent 
the clonal expansion of the creeping root system. 

References: www.fs.fed.us/database/feis/plants/forb/leplat/all.html, http://plants.usda.gov 
www.nps.gov/plants/alien/fact/lela1.htm,  
ELEMENT STEWARDSHIP ABSTRACT-http://tncweeds.ucdavis.edu/esadocs/documnts/lepilat.html 
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Red Rice (Oryza punctata) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=ORPU13 
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Weed of the Week 

Produced by the USDA Forest Service, Forest Health Staff, Newtown Square, PA.                               WOW 02-20-06
Invasive Plants website:  http://www.na.fs.fed.us/fhp/invasive_plants 

Reed Mannagrass 
Glyceria maxima (Hartman) Holmb.

Common Names: reed mannagrass, tall mannagrass, reed 
sweetgrass, great mannagrass, sweet mannagrass, English water 
grass

Native Origin: Europe and Asia

Description:  A  perennial,  rhizomatous  grass  in  the  grass  family  
(Poaceae)  that  grows  from  un-branched  stems  that  can  reach  8.25  
feet in height. Leaf sheaths have prominent midribs, visible transverse 
veins, and are closed to near the top. The leaf sheaths are rough in 
texture and have a reddish-brown band at the junction with the leaf. 
The un-lobed, membranous ligules are smooth and obtuse in shape. 
Leaf blades are flat, 8-12 inches long and 0.75 inches wide. The leaf 
blades are shallowly grooved with prominent midribs. The leaf margins 
have  short,  stiff  hairs  that  are  rough  to  the  touch.  The  plants  are  
bisexual. Flowers appear from June to August. At maturity, the 
inflorescence is an open panicle that rises above the subtending foliage. The small dark brown seeds are 0.07 
inches long, smooth in texture, and egg-shaped with a deep narrow central furrow. It reproduces and spreads 
primarily by means of rhizomes. The foraging activities of muskrats and beavers may cause uprooted plants or 
cut rhizomes to disperse and re-establish along stream courses. 

Habitat: It  grows  best  in  sunny,  wetland  habitats,  but  can  tolerate  the  partial  
shade of adjacent wooded wetlands.  It thrives during prolonged periods of 
flooding, and can develop mat-like root systems suspended in water.  

Distribution: This species is reported from states shaded on Plants Database 
map.  It  is  banned  in  Massachusetts.  Connecticut  reports  it  to  be  potentially  
invasive and banned. It also occurs in Canada. 

Ecological Impacts: It has the ability to form large, dense mono-specific stands that are capable of crowding 
out native wetland vegetation. It can reduce plant species diversity. Being a poor food source and a poor 
nesting substrate for wetland wildlife, it has a potential to negatively affect wetland habitat dynamics. Dense 
stands may restrict access to waterways, impede water flow, cause flooding, and accelerate silt build up.

Control and Management:

Manual- Manual removal works best with small plants. Dig up, removing all pieces of the 
root to prevent re-sprouting;  use black plastic on smaller stands, use plastic gallon milk 
jugs, filled with water from a nearby source, to hold the plastic down.  Black plastic works 
best during the heat of summer, in the absence of standing water.  Let the plastic work for 
at least 5 or 6 weeks. Since this plant grows in water during much of the growing season, 
cutting is often ineffective. 

Chemical- It can be effectively controlled using any of several readily available general use 
herbicides such as glyphosate in summer. Follow label and state requirements. 

References: http://plants.usda.gov, http://tncweeds.ucdavis.edu/alert/alrtglyc.html,  Invasive Plant Atlas of 
New England- http://webapps.lib.uconn.edu/ipane/browsing.cfm?descriptionid=54, 
www.dpiwe.tas.gov.au/inter.nsf/WebPages/RPIO-4ZV7D8?open, 
www.botany.wisc.edu/wisflora/scripts/detail.asp?SpCode=GLYMAX
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Giant Salvinia (Salvinia biloba) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SABI9 
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a m e R i c a n 	 s o u t h w e s t

Sandwort Drymary
Drymaria arenarioides

EXOTIC

sPecies	Fact	sheet Caryophyllaceae (Pink family)

At a Glance
•	 Perennial
•	 Spreading	herb
•	 Linear,	opposite	leaves
•	 White	flowers	are	solitary	in	the	leaf	axils.
•	 Fruit	is	an	egg-shaped	capsule

Habitat and Ecology
Sandwort	drymary	 (Drymaria arenarioides),	 also	known	
as	 alfombrilla,	 is	 native	 to	 northwestern	 Mexico,	 but	 it	
has	been	reported	within	a	few	miles	of	the	U.S.	border.	It	
grows	best	in	acid,	sandy	soils	and	tends	to	spread	into	dry	
areas	and	stressed	rangelands.	In	general,	it	is	well	adapt-
ed	to	similar	soils	and	climates	as	grama	(Bouteloua)	and	
three-awn	(Aristida)	grass	communities.	Because	it	grows	
profusely	in	the	early	spring	and	late	fall,	when	warm	sea-
son	grasses	are	dormant,	sandwort	drymary	can	out-com-
pete	native	vegetation.	Sandwort	drymary	is	highly	toxic	
for	cattle,	sheep,	and	goats,	and	it	has	caused	severe	dam-
age	to	the	cattle	industry	in	Chihuahua,	Mexico.				

Description
Sandwort	drymary	is	a	spreading,	perennial	herb	that	can	
be	as	long	as	8	inches.	It	has	a	long,	slender	taproot,	and	it	
reproduces	by	seeds.					

Leaves
The	 leaves	are	opposite	and	have	 smooth	margins.	They	
are	linear	and	0.2	to	0.6	inches	long,	gradually	becoming	
smaller	towards	the	top	of	the	stem.								

Flowers and Fruits
The	flowers	are	white	with	five	petals	that	are	each	0.15	to	
0.25	inches	long.	The	petals	have	six	to	eight	 lobes.	The	
flowers	occur	individually	in	the	spaces	between	the	leaf	
and	the	stem.	

The	fruit	 is	an	egg-shaped	capsule	(a	dry	fruit	composed	

of	more	than	one	carpel	that	opens	at	maturity)	with	15	to	
25	seeds.	Each	seed	is	shaped	like	a	”C,”	but	with	the	ends	
touching.

Similar Species
Sandwort	drymary	is	closely	related	to	inkweed	(Drymaria 
pachyphylla),	which	is	found	from	western	Texas	to	south-
eastern	Arizona.

References
Duke,	J.	A.	1961.	Preliminary	revision	of	the	genus	

Drymaria.	Annals	of	the	Missouri	Botanical	Garden	
48(3):	173-268.

Sanchez-Munoz,	A.,	H.	L.	Morton,	Gonzalez,	M.	H.,	
Hull,	H.	M.,	and	J.	Jabalera-Ramos.	1978.	Ecology	
of	Alfombrilla.	Proceedings	of	the	First	International	
Rangeland	Congress:	370-372.

Scher,	J.	Drymaria arenarioides.	In	Federal	Noxious	
Weed	Disseminules	of	the	U.	S.	Available	at	http://
keys.lucidcentral.org/keys/FNW/FNW%20seeds/
html/fact%20sheets/Drymaria%20arenarioides.htm	
(accessed	30	March	2010).
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Scrambling Nightshade (Solanum tampicense) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SOTA3 
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Plantwise images

sessile joyweed (Alternanthera sessilis)

Host plants / species affected

Arachis hypogaea (groundnut)

Eleusine coracana (finger millet)

Gossypium (cotton)

Manihot esculenta (cassava)

Nicotiana tabacum (tobacco)

Oryza sativa (rice)

Panicum miliaceum (millet)

Polyphagous (polyphagous)

Sorghum bicolor (sorghum)

Zea mays (maize)

Description

Morphology

A. sessilis is an annual or perennial herb, of 0.2-1
m high, with strong taproots. The stems are
generally prostrate, creeping, often rooting at the
nodes, sometimes floating or ascending at the
tips, cylindrical and slightly hairy, with numerous,

Plantwise Technical Factsheet

Close

Find out more

 Factsheet Booklet Builder (0) | About Plantwise | Help

sessile joyweed (Alternanthera sessilis) http://www.plantwise.org/KnowledgeBank/Datasheet.aspx?dsid=4404

1 of 3 8/10/2015 9:37 AM



See more...

erect branches. The leaves are simple, opposite,
shortly petiolate or sessile, broadly lanceolate or
spatulate to almost linear, 0.6-5 cm long, and
0.3-1 cm wide. They are attenuated at the base,
and the apex is acute to blunt, with entire,
glabrous or pilose (thin, fine, articulate hairs)
margins. The inflorescences are dense, sessile,
silvery-white clusters of compressed spikes in the
leaf axils; perianth segments are equal in length,
acute, 1.5-2.5 mm long with a short point. Bracts
are ovate, concave, 0.3-1 mm long and persistent; bracteoles are oblong-ovate, 1-1.5 mm long, may be
acute, and not deeply lacerated. Sepals are 2-3 mm long, white or purplish, glossy with a green base,
glabrous or with a few long hairs, and a strong midrib. The fruits are indehiscent, a small, flattened,
obcordate or obovate utricle, 2-2.5 mm long, enclosing the seed. Seeds are dark-brown to black,
disc-shaped and shiny, about 0.8-1 mm in diameter. They are light sensitive and the average number of
seeds per plant is ca 2000.

Prevention and control

Hand Weeding

A. sessilis is removed by hand weeding in paddy fields in Taiwan as other cultural practices are ineffective
against this perennial weed (Chiang and Leu, 1981).

Chemical Control

Due to the variable regulations around (de-)registration of pesticides, we are for the moment not including
any specific chemical control recommendations. For further information, we recommend you visit the
following resources:
- EU pesticides database (www.ec.europa.eu/sanco_pesticides/public/index.cfm)
- PAN pesticide database (www.pesticideinfo.org)
- Your national pesticide guide

Utilization of Weeds

An alternative method of controlling A. sessilis is through the utilization of the weed by farmers. Young
shoots and leaves of the weed are harvested as vegetables in Malaysia, Sri Lanka, Indonesia, the
Philippines and Indo-China. It also serves as good ground cover and fodder. The weed can be used as a
decoction to relieve diarrhoea, dysentery and refrigerant fever and can be made into poultices for application
to wounds and sores, and to relieve inflammation. Medicated lotions may also be produced from A. sessilis
for treatment of beri-beri and fever, and infusions of the weed can be taken internally for fever and
inflammation of the intestines (Burkill, 1966; Soewardi et al., 1982; Pancho and Obien, 1983).

For further information on the control of A. sessilis in Australia, see Parsons (1973).

sessile joyweed (Alternanthera sessilis) http://www.plantwise.org/KnowledgeBank/Datasheet.aspx?dsid=4404
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Impact

Economic Impact

A. sessilis is the predominant weed in paddy fields in Taiwan. It causes moderate yield and/or quality losses
and is economically important in certain other rice producing countries (Chiang and Leu, 1981). It can be
noxious (Soerjani et al., 1987).

sessile joyweed (Alternanthera sessilis) http://www.plantwise.org/KnowledgeBank/Datasheet.aspx?dsid=4404
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Shrubby Blackberry (Rubus fruticosus) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=RUFR80 
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Southern Threecornerjack (Emex australis) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=EMAU 
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Witchweed (Striga asiatica) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=STAS2 
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   Senecio jacobaea (herb)  

Ecology Distribution Management
Info

Impact
Info

References
and Links Contacts

Taxonomic name: Senecio jacobaea L.
Synonyms: Jacobaea vulgaris Gaertn
Common names: erva-lanceta-do-Canadá (Portuguese-Brazil), jakobs-greiskraut (German), Jakobskruiskruid (Dutch), Landøyda (Norwegian), ragwort (English), séneçon Jacobée (Spanish), St. James'-wort
(English), Starzec Jakubek (Polish), stinking willie  (English), tansy ragwort (English-USA)
Organism type: herb

Senecio jacobaea is a highly invasive, noxious weed which is known to invade pastoral land. It has detrimental impacts on livestock, due its highly toxic alkaloid content.

Description
Senecio jacobaea is categorised as a biennial plant. However, several studies have found it to demonstrate annual and perennial properties depending on environmental factors (Wardle, 1987). In the first year
of its biennial stage, S. jacobaea is in the rosette stage. It has dark green, basal leaves which are typically 5-20cm in length and 4-6cm in width with whitish, slightly hairy underside. The blunt toothed lobes of
the leaves contribute to the ruffled appearance of the rosette. Seeds of outer (ray) florets are hairless and are normally 2mm long, while those from the inner (disc) florets have fine bristles up to 5mm in length.
In the second year, flowering takes place with one or several stems, growing up to 1.2m. Leaves on the flowering stems are sessile, occurring in an alternating pattern. The flower head itself has a daisy-like
appearance, consisting of disc florets as well as ray florets and is usually 2.5cm across in diameter. One of the more notable characteristics of the ray flowers is its 11-15 yellow petals, each being 5 – 10mm
long. S. jacobaea has a fibrous taproot and is typically associated with a large rootstock (NWCB, 2008).

Similar Species
Senecio aquaticus, Senecio sylvaticus, Tanacetum vulgare
More

Occurs in:
agricultural areas, ruderal/disturbed

Habitat description
Senecio jacobaea invades disturbed sites including roadsides, pastures and forest clearings (Macdonal & Russo, 1989). Records show that the distribution of the species is unlikely to be affected by extreme
weather, although some cases have noted that a decrease in its population may be correlated with dry summers (Harper and Wood, 1957). Additionally, S. jacobaea distribution may be influenced by soil
moisture, but not by soil acidity or texture (Sharrow et al, 1988).

General impacts
In most introduced regions, Senecio jacobaea is considered to be an agricultural pest. It contains a highly potent pyrrolizidine alkaloid which is severely toxic to livestock, especially cattle and horses and to a
lesser extent, sheep (Wardle, 1987). Also, S. jacobaea is known to invade disturbed native forests and woodlands, where it threatens biodiversity (DPI, 2007). Its high mortality rate after flowering leaves open
bare patches on the pasture, allowing invasion of other noxious weeds which may further disrupt the ecological balance (DPIW, 2008).

Uses
The juice of the plant is cool and astringent and is traditionally used as a wash for burns, sores, cancerous ulcers and eye inflammations (Grieve, 1987). Additionally, green and yellow dyes can be made from
the leaves and the flowers of the plant respectively.

issg Database: Ecology of Senecio jacobaea http://www.issg.org/database/species/ecology.asp?si=1348
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Geographical range
Native range: Senecio jacobaea is native to Europe and western Asia, ranging from Norway to as far as Asia Minor, and from Great Britain to Siberia (Sharrow et al, 1988).
Known introduced range: The extensive European migration in the 1800s saw the introduction of S. jacobaea to a number of countries around the globe. These include USA, Canada, New Zealand, Australia,
Argentina and South Africa (Sharrow et al, 1988).

Introduction pathways to new locations
Natural dispersal: It is reported that the dispersal pattern of Senecio jacobaea seeds is approximately elliptical, with the centre of the ellipse a few metres downwind from the source (Wardle, 1987).

Local dispersal methods
On animals: Birds may act as a dispersal vector, carrying Senecio jacobaea seeds on their feathers.
Water currents: Water currents may partly contribute to Senecio jacobaea dispersal as seeds are sometimes found on the lower stream beds (Wardle, 1987)

Management information
Management of Senecio jacobaea is tackled via an integrated approach, whereby a number of different preventative and control measures are used in conjunction with one another.

The Ragwort Control Guide outlines all the Do’s and Don’ts of ragwort control, including all the control and management options. The Herbicides for Ragwort control page lists all the herbicides that can be
used for ragwort control, including application methods and concentrations.

Preventative measures: A wide range of preventative measures can be utilised to control further spread of ragwort. For example, ensuring that seed for planting is not contaminated with the seeds of S. jacobaea;
using thoroughly cleaned vehicles, machinery and equipment; quarantine of heavily infested areas and careful disposal of plant seeds or flowers (DPI, 2007).

Physical: The most commonly adopted method is handpulling or grubbing, with the primary objective being preventing the plant from producing seed. Due to the plant’s regenerative properties, manual control
must ensure that the entire crown and roots of the plants are removed. Cultivation of the soil should be carried out systematically to reduce regrowth. For example, the soil should be cultivated to a depth of at
least 15cm in spring, with timed seasonal cropping programmes coupled with pasture improving regimes (DPI, 2007). Additionally, in Australia DPI (2007) suggests that afforestation with radiata pine or
eucalyptus plantation can effectively suppress the spread of S. jacobaea via competition as well as acting as a windbreak and limiting seed dispersal (DPI, 2007).

Chemical: The best time for application is during the active growth phase of the plant, such that the pesticide is taken up by the crown and the root which is situated deep beneath the surface. A programme
requires re-application and should primarily be targeted at the seedlings and rosettes during autumn and spring. It may be more effective to use herbicides that are selective for broadleaf weeds, so that other
vegetation is left to compete with remaining ragwort. S. jacobaea can be chemically controlled via the use of 2,4-D and/or dicamba. In order for this method to be effective, the herbicides should be applied
during certain developmental stages. For example, 2,4-D nets the best results when applied to seedlings and first year rosettes. A combination of 2,4-D and dicamba is shown to be successful just after the
bolting phase (Macdonal & Russo, 1989).

Biological: Sheep appear to be less susceptible to the alkaloid toxicity and thus, heavy grazing can be an effective form of prevention, although it has been shown that even after extensive grazing, regrowth can
rapidly occur after the removal of the stock. Thus animal grazing should be used as supplementary scheme only. In its native range, S. jacobaea has a number of natural predators, namely the cinnabar moth (Tyria
jacobaeae), tansy ragwort seed fly (Pegohylemyia seneciella) and tansy ragwort flea beetle (Longitarsus jacobaea). The absence of these insects in the introduced range is thought to be directly responsible for
its establishment in the respective regions. As a result, the introduction of these natural predators has shown to be an effective means of keeping the population of ragwort in balance (Macdonal & Russo, 1989).

Nutrition
Research indicates that Senecio jacobaea seeds requires light for germination, while maximum germination (92.5%) occurs during 15°C and 29% soil moisture content (Wardle, 1987).

Reproduction
Senecio jacobaea is known to be highly variable with regards to its reproductivity. For example, one study in Ruakura, New Zealand, showed that plants produced 1,000 to 2,500 capitula per season, with each
capitulum containing 55 seeds. Whereas in the United Kingdom, S. jacobaea produced between 68 to 2,489 capitula per year and 70 seeds per capitulum (Wardle, 1987). Additionally, S. jacobaea is capable of
reproducing vegetatively. The underlying mechanism is thought to be by basal branching, whereby the root connection with the parent plant decays, allowing each stem to form a new plant (Wardle, 1987).

Lifecycle stages
The production of the seed is typically followed by the death of the individual plant (Sharrow , 1988). The majority of the seeds germinate in autumn, though delayed germination in spring can occur (Harper and
Wood, 1957). Under favourable conditions, ragwort seeds are capable of a lengthy dormancy period of up to 8 years. Even after this period, the seed viability remains considerably high, especially when it is
buried at lower depths (Wardle, 1987). It is likely that S. jacobaea utilises at least two distinct strategies for germination. This follows from the fact that disc achenes demonstrated greater dispersal in space
than ray achenes. In addition, the disc achenes were more successful in germination compared to ray achenes under the same conditions (Warlde, 1987).

Compiled by: IUCN/SSC Invasive Species Specialist Group (ISSG) with support from ASB Community Trust, New Zealand
Updates with support from the Overseas Territories Environmental Programme (OTEP) project XOT603, a joint project with the Cayman Islands Government - Department of Environment

To contribute information, please contact Shyama Pagad.

Last Modified: Monday, 4 October 2010
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The Global Invasive Species Database is managed by the Invasive Species Specialist Group (ISSG) of the IUCN Species Survival Commission. It was developed as part of the
global initiative on invasive species led by the Global Invasive Species Programme (GISP) and is supported through partnerships with the National Biological Information
Infrastructure, Manaaki Whenua-Landcare Research and the University of Auckland. Conditions of use.
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Tornillo (Prosopis reptans) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PRRE2 
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Turkey Berry (Solanum torvum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SOTO4 
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Twoleaf Watermilfoil (Myriophyllum heterophyllum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MYHE2 
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Family: Poaceae,  Tribe: Paniceae
Common names:  velvet fingergrass, annual couchgrass

Disseminule:  Spikelet, disarticulation below the glumes.

Description
Spikelets of 1 fertile floret and 1 basal sterile lemma. Spikelets elliptic to lanceolate, dorsally compressed, plano-
convex, 1.5–2.1 mm long, 0.5–0.6 mm wide. Pubescent, with short to long hairs between nerves on upper glume and
sterile lemma. Glumes dissimilar; lower glume a small scale or absent; upper glume membranous, 1.2–1.6 mm long.
Sterile lemma membranous, as long as spikelet. Fertile lemma gray to brown at maturity, cartilaginous, striate, as long
as spikelet, with flat margins covering much of palea.

Identification considerations
Fertile lemmas in the genus Digitaria are flat and thinner at the margins. See Digitaria abyssinica (Hochst. ex A.
Rich.) Stapf

Similar species
Digitaria horizontalis Willd.

Distribution
Widespread in tropical Africa, including South Africa; Asia: China, India, Japan, Korea, Malaysia, Taiwan; Oceania:
Micronesia; North America: Costa Rica, United States.

Native to Eastern Africa.

Habitat
Sandy soils, damp places; fields, plantations, open brush.

General information
Digitaria velutina is a slender, annual grass, up to 100 cm tall. It is a quickly invading, common weed of arable land in
Africa. Propagation is by the grains, which are highly viable. This grass has been used as a forage plant.

Spikelets, florets, caryopses, and portion
of inflorescence

photo by Mark Thurmond

Spikelets, florets, and caryopses
photo by Mark Thurmond

Federal Noxious Weed Disseminules of the U.S.

Digitaria velutina http://itp.lucidcentral.org/id/fnw/key/FNW_Grasses/Media/Html/fact_sheets/Digitaria_velutina.htm
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Spikelets in dorsal view showing upper
glume and fertile lemma

Spikelets in ventral view showing sterile
lemma

A, Spikelet in ventral view showing sterile
lemma; B, spikelet in dorsal view showing
upper glume and fertile lemma; C, floret
in ventral view showing palea and
margins of lemma; D, floret in dorsal view
showing lemma; E, caryopsis in ventral
view; F, caryopsis in dorsal view

drawing by Lynda E. Chandler

Digitaria velutina http://itp.lucidcentral.org/id/fnw/key/FNW_Grasses/Media/Html/fact_sheets/Digitaria_velutina.htm
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Digitaria horizontalis

Portion of inflorescence showing spikelets
top

Digitaria velutina http://itp.lucidcentral.org/id/fnw/key/FNW_Grasses/Media/Html/fact_sheets/Digitaria_velutina.htm
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Velvet Mesquite (Prosopis velutina) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=PRVE 
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Invasive Plants in Pennsylvania 
 

Wild Chervil 
 

Anthriscus sylvestris L. Hoffmann 

Description: 
 

This is a biennial or short-
lived perennial plant in the  
carrot family.  It grows three 
to four feet on average but 
sometimes grows over six feet.  
Stems are hollow, branched 
and hairy.  Fern-like leaves are 
nearly hairless and compound.  
Leaves form a basal rosette the 
first year.   

 

White flowers with five petals 
are produced in umbrella-like 
clusters that bloom from late 
May to early July during the 
plant’s second year.  Each 
flower produces two joined, 
shiny seed pods that turn from 
green to brown.   

 
Habitat: 
 

This plant can be found in 
open woods, roadsides,              
pastures and fields, as well as 
disturbed sites.  It prefers rich, 
moist soil. 

Background: 
 

This plant has many common 
names: bur chervil, cow             
parsley, keck and wild chervil.  
It is originally from Europe 
and may have been                            
introduced into North                 
America as part of a wild-
flower seed mix.  It was first 
noted in Massachusetts in 
1919. 
 
 

Range: 
 

Wild chervil can be found in 
most New England states, 
through the Mid-Atlantic, 
west through the Great Lake 
states and also in the Pacific 
Northwest. 
 

Biology and Spread: 
 

Wild chervil spreads both by 
seed (moved by birds, human 
activity, vehicles and water) 
and lateral budding at the top 
of the roots.  The roots are 
thick, tuberous and                           
aggressive, spreading rapidly.  
The taproot can extend over 
six feet deep. 

 
 
 

Ecological Threat: 
 

Wild chervil competes with 
native plants for light, water 
and nutrients.  It can shade out 
surrounding vegetation.  It is 
also a host for a virus that              
infects carrots, parsnips and 
celery.  

 
 

Photo: Leslie Mehrhoff, IPANE 

Photo: Leslie Mehrhoff, IPANE 

Photo: Leslie Mehrhoff, IPANE 

http://nbii-nin.ciesin.columbia.edu/ipane/icat/specie.do;jsessionid=jBBcPGNh4LwSzfym1JJnX8MZvK6kGRGkvZnJpMv0qJ612jJxSVgl!480336224?unique_identifier=uconn_ipane_anthrsylve_02
http://nbii-nin.ciesin.columbia.edu/ipane/icat/specie.do?unique_identifier=uconn_ipane_anthrsylve_04
http://nbii-nin.ciesin.columbia.edu/ipane/icat/specie.do?unique_identifier=uconn_ipane_anthrsylve_01


Manual and Mechanical 
 

Rosettes and immature plants 
can be pulled up by hand or 
dug out at the roots.  Mature 
plants must be removed                
below the root crown to               
prevent re-sprouting.                  
Mowing can be done before 
seed set, but root expansion 
will continue. 

Look-A-Likes: 
 

There are many other members of the carrot family that could be 
found in the wild that look similar to wild chervil.  Fruits are  
necessary for proper identification. Be sure you know what you 
are looking at before starting any control program. 
 
Some look-a-likes include invasives like poison hemlock (Conium 
maculatum), non-natives like Chinese hemlock parsley 
(Conioselinum chinense), Queen Anne’s lace (Daucus carota) and 
caraway (Carum carvi).   

References: 
 
U.S. Forest Service Weed of the Week:  
http://www.na.fs.fed.us/fhp/invasive_plants/weeds/wild-chervil.pdf 
 
Invasive Plant Atlas of New England:  
http://nbii-nin.ciesin.columbia.edu/ipane/icat/browse.do?specieId=39 

 

 

 

For More Information: 
 
Plant Invaders of Mid-Atlantic Natural Areas, National Park Service:  
http://www.nps.gov/plants/alien/pubs/midatlantic/midatlantic.pdf  
 
Invasive Plants Field and Reference Guide, U.S. Forest Service:  
http://na.fs.fed.us/pubs/misc/ip/ip_field_guide.pdf  

Chemical 
 

Several readily available                
general use herbicides will 
work on wild chervil,                         
including clopyralid and 
dicamba.  Herbicide should be 
applied shortly before                 
blooming and one month after 
a pre-bloom cutting.  Be sure 
to follow the label and all state 
herbicide regulations. 

How to Control this  
Species: 

Photo: Emmet Judziewicz, U. of Wisconsin 

Caraway 

Photo: Chris Evans, River to River CWMA, 
www.forestryimages.org 

Queen Anne’s Lace 

http://www.na.fs.fed.us/fhp/invasive_plants/weeds/wild-chervil.pdf
http://nbii-nin.ciesin.columbia.edu/ipane/icat/browse.do?specieId=39
http://www.nps.gov/plants/alien/pubs/midatlantic/midatlantic.pdf
http://na.fs.fed.us/pubs/misc/ip/ip_field_guide.pdf
http://www.botany.wisc.edu/cgi-bin/detail.cgi?SpCode=CARCAR3
http://www.forestryimages.org/
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Wild Safflower (Carthamus tinctorius) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=CATI 
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Wild Sugarcane (Saccharum spontaneum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SASP 
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Winged False Buttonweed (Spermacoce alata) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SPAL3 
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Invasive Plants in Pennsylvania 
 

Yellow Flag Iris 
 

Iris pseudacorus L. 

Description: 
 
An herbaceous perennial that 
grows to a height of three to 
four feet.  The leaves grow to a 
length of one to three feet and 
are green with a grayish-blue 
tint.  Flowers are usually            
yellow, although they may 
also be cream-colored.     
 

 
 
 
Habitat: 
 
This plant can survive a wide 
range of conditions, from fresh 
to brackish water and even 
low oxygen habitats.                     
Wetlands, stream banks, 
ponds and ditches are places 
you may see this plant.                  
Yellow iris tolerates high soil 
acidity and needs high levels 
of nitrogen for optimum 
growth. 
 

Biology and Spread: 
 
Each fruit capsule contains 
roughly 120 seeds (top image) 
that are buoyant and can float 
long distances in water.  The 
plant can also spread                     
vegetatively through pieces of 
its rhizome/roots 
(bottom image). 
 

Ecological Threat: 
 
Widely planted as a pond             
ornamental in the past, this 
plant has escaped cultivation.  
It can form dense colonies in 
fresh or brackish water,                         
altering habitat and displacing 
native plant and animal               
species.  All parts of the plant 
are poisonous. 

Photo: Nancy Loewenstein, Auburn University,  
www.invasive.org  

Background: 
 
This showy flower was             
originally used as an                 
ornamental wetland plant, but 
was also promoted for erosion 
control and to remove metals 
and nutrients from sewage 
treatment plant effluent. 

 
Range: 
 
Originally from Europe,              
western Asia and northern  
Africa, this plant is now                 
reported throughout the east, 
Midwest, south and west coast 
of the U.S.   
 
 
 
 
 
 

Photo: Jessica Sprajcar, DCNR 

Photo: Leslie Mehrhoff, U. of Connecticut, 
ww.invasive.org 

Photo: Steve Hurst, USDA, 
www.invasive.org 

Map courtesy of http://plants.usda.gov  



Manual 
 

Be careful when removing 
by hand: resin from the 
leaves and roots of this plant 
can cause skin irritation.   
 
At a minimum, remove seed 
pods and flowers to help 
slow this plant’s spread.   
 
Small infestations can be  
dug up but the entire                   
rhizome system must be              
removed or the plants will 
return.  Limit soil                              
disturbance as much as               
possible.                 

 
 
 

References: 
 
USDA Forest Service, Forest Health Staff: Weed of the Week:  
http://www.na.fs.fed.us/fhp/invasive_plants  
 

Oregon State University Extension Service:                                   
http://extension.oregonstate.edu/gardening/node/1008  

 
 

 

For More Information: 
 
 

DCNR Invasive Species Site: http://www.dcnr.state.pa.us/
conservationscience/invasivespecies/index.htm 
 

Plant Invaders of Mid-Atlantic Natural Areas, National Park Service:  
http://www.nps.gov/plants/alien/pubs/midatlantic/midatlantic.pdf 
 

Invasive Plants Field and Reference Guide, U.S. Forest Service:  
http://na.fs.fed.us/pubs/misc/ip/ip_field_guide.pdf 

 

Chemical 
 

For most large-scale                            
infestations, some form of      
herbicide will be needed.   
Several readily available                
herbicides can be effectively 
used to treat this plant,                     
including a glyphosate that              
is labeled for use in wetland 
habitats.   
 
Because of the extensive root 
system, multiple applications 
of herbicide over multiple 
years will probably be needed 
for eradication. 
 
Always follow all of the                    
herbicide label’s instructions 
and state requirements. 

Native Alternatives: 
 
These plants are native to the 
northeast and don’t have                    
invasive tendencies. 
 
 
 
 
Blue flag iris,   
Iris versicolor 
 
 
 

 
 
 

 
 
 

Swamp rose  
mallow,  
Hibiscus                

moscheutos 
 
 

 

 
 
 
Blue vervain,   
Verbena hastata 

How to Control this Species: 

Photo: Nancy Loewenstein,  
Auburn University, www.invasive.org  

Photo: Judy Slater, 
www.forestryimages.org 

Photo: North Carolina DOT 

Photo: Jessica Sprajcar, 
DCNR 
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Common Name: yellow floating heart

Type: Herbaceous perennial

Family: Menyanthaceae

Native Range: Europe, Asia

Zone: 5 to 10

Height: 0.25 to 0.50 feet

Spread: 1.00 to 3.00 feet

Bloom Time: May to September

Bloom Description: Yellow

Sun: Full sun

Water: Wet

Maintenance: Low

Suggested Use: Annual, Water Plant, Naturalize,
Rain Garden

Flower: Showy

Invasive: Where is this species invasive in the US?
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Culture

Best grown in 1-2’ of still water in organically rich sandy bottom loams or in containers
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placed at the bottom of the water body. Plants grow best in full sun. Plants spread by
runners. Although plants may be propagated by seed, the easiest method is by dividing off
plantlets. Plants will overwinter in the St. Louis area at the bottom of a pond in somewhat
the same manner as do hardy water lilies. In areas with mild winter conditions, plants can
spread somewhat aggressively to the point of crowding out native species.

Noteworthy Characteristics

Yellow floating heart (also called water-fringe) is a rhizomatous, floating-leaf, aquatic
perennial that looks like a small water lily (Nymphoides means resembling Nymphea). It
is native to Europe and Asia, but has naturalized in a number of states in the U. S. from
New England to Texas plus Arizona, California and Washington. It features ovate to
rounded, flat, heart-shaped, medium green leaves (to 4”) that cover the water surface
somewhat like water lily. Plants spread rapidly by underwater stems (runners).
Star-shaped bright yellow flowers (to 3/4” across) with five-lobed corollas bloom on long
stalks 2-3” above the leaves in summer. Flower lobes are fringed. Flowers last only one
day. Yellow floating heart also resembles Hydrocleys (see Hydrocleys nymphoides).

Problems

No serious insect or disease problems.

Garden Uses

Floating water lily-like plant that fits well into ponds or water gardens.
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Yellow Foxtail (Setaria pumila) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=SEPU8 

http://plants.usda.gov/core/profile?symbol=SEPU8
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Yellow Hornpoppy (Glaucium flavum) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=GLFL 
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Yelow Tulip (Moraea pallida) 

A plant profile for this species can be found at the United States Department of Agriculture 

website at the following link: 

http://plants.usda.gov/core/profile?symbol=MOPA8 

http://plants.usda.gov/core/profile?symbol=MOPA8
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed filing an application seeking 
the issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

The Soil Protection and Subsoil Decompaction Mitigation Plan (“SPSDM Plan”) outlines the special soil 
protection and subsoil mitigation measures and best management practices (“BMPs”) to be employed by 
Tennessee during construction of the Project on agricultural and residential properties.  The Project’s 
on-site Environmental Inspector (“EI”) is responsible for ensuring that Tennessee’s construction 
contractor (“Contractor”) implements the measures and procedures outlined in this SPSDM Plan.  The 
responsibilities of these inspectors are described in Tennessee’s Upland Erosion Control, Revegetation 
and Maintenance Plan (Attachment L15) and Tennessee’s Wetland and Waterbody Construction and 
Mitigation Procedures (Attachment L16). 

2.0 OVERVIEW OF PROCEDURES 

This section provides an overview of the soil protection and subsoil mitigation measures and BMPs to be 
employed by Tennessee during construction of the Project on agricultural and residential properties.  

2.1 AGENCY COORDINATION 

During Project planning, construction, restoration, and monitoring; agency coordination will be conducted 
to allow for effective communication and to properly prepare and implement this SPSDM Plan for the 
mitigation of adverse impacts to soils.  Tennessee’s agency coordination will include: 

• Continue to coordinate with the appropriate agencies regarding:
o Drain tile and irrigation systems;
o Grazing deferment; and
o Soils.
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• Obtain written recommendations from the County Conservation District (“CCD”) regarding
erosion control and revegetation specifications, both temporary and permanent:
o Incorporate recommendations from these or other applicable regulatory agencies for erosion

control and revegetation specifications into Massachusetts’s Environmental Construction
Plan (“ECP”); and

2.2 TOPSOIL SEGREGATION 

• Topsoil segregation will be performed in all agricultural and residential1 areas, including:
o Annually cultivated or rotated agricultural lands or developed improved pasture lands;
o Hayfields; and
o Land enrolled in U.S. Department of Agriculture (“USDA”) Conservation Reserve Program

(“CRP”) and maintained for return to tillable use, and other areas at the landowners request.
• Tennessee will prevent mixing of topsoil with subsoil in agricultural lands by removing and

segregating topsoil from the full work area to a maximum depth of 12 inches, as determined by
the EI.

• In deep agricultural soils (more than 12 inches of topsoil), Tennessee will segregate the topsoil to
a minimum depth of 12 inches.

• Segregate topsoil from over the trench on stream banks and wetlands (unless they are saturated or
inundated) to facilitate re-stabilization at stream crossings.

2.3 DRAIN TILES 

All drainage tiles encountered will be marked, maintained during construction, and restored or replaced to 
existing or better condition upon completion of construction, in consultation with landowner.  Tiles will 
be referenced and flagged with stakes located adjacent to the trench and the temporary construction 
right-of-way (“ROW”) edges (outer perimeter). 

Additional details regarding drain tile maintenance, repair, and replacement are provided in Sections 4.0 
and 5.0 of Massachusetts’s ECP.  All drain tile replacement pipes that consist of plastic will conform to 
the AASHTO M.242 specification. 

2.4 SOIL COMPACTION MITIGATION 

Subsoil compaction of agricultural lands, and severely compacted residential areas, will be relieved in two 
phases.  First, the subsoil will be deep-ripped at times of appropriately low soil moisture, with uplifted 
stone removal, using standard rock-picking equipment prior to replacement of the segregated topsoil. 
Following topsoil replacement, a second phase of decompaction will occur that utilizes Paratill® deep 
sub-soiling and supplemental excess stone removal from the ROW, including from the topsoil storage 
area. 

1 In residential areas, topsoil replacement (i.e., importation of topsoil) is an acceptable alternative to topsoil segregation.  
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3.0 DETAILED PROCEDURES 

3.1 TOPSOIL SEGREGATION 

• Use topsoil segregation methods in the following areas:
o Residential;
o Annually cultivated or rotated agricultural lands;
o Hayfields, improved pastures2; and
o Other areas at the landowners’ request.

• Prevent the mixing of topsoil with subsoil by stripping topsoil from either the full work area or
the trench and subsoil storage area and limit excavating, spoil stockpiling, and traffic/equipment
to only the area stripped of topsoil.  Note: Less than the full available width of construction ROW
may be used if the topsoil and subsoil are segregated and all traffic/equipment and subsoil storage
are able to fit within the area stripped of topsoil.

• Stockpile both the spoil and topsoil in a manner that prevents pooling of water behind the soil
piles (i.e., prevents excessive saturation of the soil).  This will be accomplished by leaving a gap
between soil piles to allow water travel around the piles and across the ROW.

• In deep agricultural soils (more than 12 inches of topsoil) segregate the topsoil to a minimum
depth of 12 inches. In soils with less than 12 inches of topsoil the entire topsoil layer and 1 to
2 inches of friable subsoil will be segregated.

• At stream crossings, only segregate topsoil from the pipe trench on stream banks to facilitate re-
stabilization.  The remainder of the actual bank will not be disturbed.  Agricultural topsoil
stripping will proceed out to the field’s fringe, near, but not beyond, the edge of the stream’s
riparian strip.

3.2 SOIL COMPACTION MITIGATION: TWO PHASES 

3.2.1 First phase: Deep-ripping the exposed subsoil 

The Contractor will deep-rip the exposed construction surface subsoil with deep tillage devices such as a 
heavy duty ripping chisel or ripping chisel-plow (e.g., V-frame or straight-frame ripper; or a heavy duty 
Paratill®) in all agricultural sections of the ROW where topsoil is stripped. 

The subsoil will be thoroughly deep-ripped and rock picked prior to the replacement of segregated 
topsoil.  The subsoil will be deep-ripped to a depth of 18 to 22 inches. 

Note: Due to the spacing between ripping legs (approximately 24 to 30 inches) a series of staggered, 
overlapping “parallel rips” will be employed to help ensure thorough breakup of the compacted mass of 

2 Improved pastures: land of generally tillable quality, used predominantly for grazing but largely open (i.e., free of trees, brush,
and boulders). 
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subsoil material.  “Kittering” or a broad “S” series of cross rips will immediately follow for sites where 
the former “parallel” technique is inadequate for breakup of larger chunks into smaller clods. 

• All stones 4 inches in diameter or greater that are brought to the surface during the decompaction 
process will be removed from the subsoil area. 

• The segregated topsoil will be uniformly replaced, preferably using a light to moderate weight, 
Low ground pressure (“LGP”) wide-track bulldozer. 

• All of the first phase deep-ripping and rock picking activities, as well as topsoil replacement and 
second phase decompaction activities, will be conducted only during periods of relatively low soil 
moisture (i.e., not in a state of plastic consistency), as verified by the Atterberg field test, to 
ensure the desired mitigation and prevent additional soil profile compaction. Additional technical 
details are provided in the Soil Moisture (Workability) section. 

• Once the deep-ripping phase begins, further use of the ROW by any construction traffic will be 
limited. 

3.2.2 Second Phase:  Following Topsoil Replacement 

A Paratill®, or equivalent machinery, that contains a deep angled-leg subsoiler, will be used within the 
ROW so the soil profile will be loosened to a depth of 20 to 22 inches to achieve the necessary shattering 
of the subsoil.  Paratill®, and equivalent machinery, is designed such that it will not mix topsoil and 
subsoil during decompaction. 

• Deep soil profile shattering, by Paratill® or other approved deep tillage implement, includes the 
entire width of the temporary construction ROW (i.e., all areas where topsoil was stripped and 
replaced, plus the area where the topsoil berm was stored). 

• Deep soil profile shattering tools with angled legs include the 3- to 5-leg Paratill®. 
• Alternative deep sub-soiling tools include, but are not limited to, the straight leg Unverferth Zone 

Builder® with 5 legs or 3 leg parabolic shanks for narrower ROWs or limited horsepower (“hp”) 
tractors, and a heavy duty subsoiler (either straight frame or V-frame). Manufacturers’ include, 
but are not limited to, John Deere® and Brillion®. 

• As noted for deep-ripping, at least 40 hp of pull will be available per leg of implement for full 
depth effectiveness. 

• If subsequent construction and restoration activities result in further compaction, additional deep 
subsoiling of the agricultural soil profile will be performed as needed. 

3.3 SUBSOIL PROTECTION (SHALLOW DEPTH TO BEDROCK) 

Construction through agricultural soils dominated by a shallow depth to bedrock can result in a significant 
loss of, or permanent damage to, the subsoil and corresponding damage to the soil profile.  The structure 
and thickness of the thin layer of remaining subsoil over bedrock can be adversely impacted as a result of 
grading, construction traffic, and trench excavation, as well as backfilling involving bedrock material. 
The actual need for subsoil protection, as well as the method to be used, will be based on site-specific 
factors including depth to bedrock and the thickness of the subsoil.  The measures that will be utilized to 
help to minimize subsoil damage include: 
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• Stripping and separately stockpiling the “B” horizon of the ROW up to a depth of 12 inches or to
the top of the bedrock, whichever is shallower; or stripping and separately stockpiling the “B”
horizon from the full top width of the trench and spoil pile zone;

• Removing excavated bedrock materials from the site at the time of excavation; and
• Backfilling the work trench with imported subsoil material that is approved by the landowner.

3.4 TRENCH CROWNING AND MITIGATION OF TRENCH SETTLING 

Ripped or blasted bedrock or concentrated volumes of excavated stone or rock material may be used for 
trench backfill, prior to trench crowning, in areas of cropland including rotation hayland, permanent 
hayland, and improved pastureland.  However, rock will not be installed closer than 24 inches in mesic 
soils nor 30 inches in frigid soils from the exposed working construction surface of the ROW.  Excess 
rock not utilized as trench backfill will be hauled away or stock-piled as approved in writing by the 
landowner.  

The remaining backfill materials will consist of suitable subsoil over the rock fill material.  Trench 
crowning will occur during the backfill operation of the construction phase, using subsoil materials over 
the trench to allow for trench settling.  The segregated topsoil will be spread over the entire impacted 
ROW after the initial ripping of the exposed subsoil and rock cleanup activities have been completed. 
Imported topsoil will be used to fill depressions in areas where trench settling occurs after initial topsoil 
spreading.  Topsoil from the ROW or adjacent agricultural land will not be used to backfill depressions. 
Imported topsoil will be used to fill each area where trench settling occurs after the segregated topsoil has 
been used.  Attempts will be made to identify sources of topsoil free of weeds, including soliciting input 
from landowners of potential sources. 

Note: If construction backfilling occurs between early autumn through winter, agricultural restoration will 
not be initiated until relatively drier soil conditions are present in late spring or early summer.  The 
majority of the trench settling will have occurred by mid-spring, giving the opportunity to compensate for 
trench settling using surplus, on-site subsoil material immediately before restoration. 

3.5 SOIL MOISTURE (WORKABILITY) DURING RESTORATION, 
COMPACTION TESTING DURING MONITORING AND REMEDIAL 
ACTION 

3.5.1 Soil Moisture 

Check the soils for not exceeding friable, workable, moisture content using the following procedures 
during restoration activities (Atterberg field test for plastic soil consistency): 

Exposed construction surface subsoil: 

• Take a sample with a soil auger at a depth of 16 inches; and
• Roll the soil (Worm Method) to a diameter of approximately 1/8 inch diameter, and if the soil

remains intact, in increments beyond 3/8 inch long, the soil is too wet (or “plastic”).  If it breaks
(crumbles) apart into 3/8 inch or shorter sections, the moisture content is correct (workable for
deep-ripping).
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Topsoil stockpile (berm): 

• Take samples from vicinity of the berms’ lower outside and inside slopes, 9 inches deep, and
from the berms’ inner core (at least 24 inches inside of the berm);

• Administer the same test (worm method) for each individual sample of topsoil material.  If all
sample tests are acceptable (friable), topsoil replacement may proceed as long as favorable soil
conditions remain; and

• If the topsoil is too wet, break open the topsoil stockpile (berm) and rough spread the soil
partially across the ROW, allow it to air dry, and then conduct re-tests until it is friable.

3.5.2 Compaction Testing during the Post Restoration Monitoring and 
Maintenance 

Once the moisture of the restored soil profile on the affected ROW is at or near equilibrium with the 
adjacent off ROW land, soil profile compaction testing will be conducted by Tennessee using an 
appropriate soil penetrometer or other soil compaction-measuring device in the early spring following the 
year of initial restoration. 

3.5.3 Cone-type Soil Penetrometer 

A 0.75-inch-diameter cone, or similar cone-type soil compaction measuring tool, capable of withstanding 
applications of at least 400 pounds per square inch, gauge (“psig”) will be used.  When the readings inside 
the ROW are less than, equal to, or no more than 20 percent greater than the subsoil density readings 
outside the ROW, the subsoil decompaction/shattering restoration is satisfactory. 

3.5.4 Test for Soil Compaction 

Readings will be taken at every 3-inch vertical interval from surface to 21 inches, or to the point of 
resistance (300 psig), through the topsoil and subsoil, across the Project ROW in agricultural and 
residential areas.  These cross-section tests will be conducted at ROW inter-spacing (not to exceed 
200 feet) sufficient to determine the need for remedial measures.  Tests will be done on the same soil type 
under the similar moisture conditions and will include the following areas: 

• Temporary stockpile areas;
• The trenched zone;
• Soil from undisturbed areas;
• The work area; and
• Any traffic areas related to the Project.

There will be five to eight soil density tests taken from within a 30-inch circle at a sampling site.  The 
single highest and single lowest mechanical samples of the complete soil profile, per test site, will be 
discounted as anomalies and will not be used in the calculations.  The remaining test samples, which are 
to be recorded in 3-inch increments, are used to calculate the soil profile’s average density per 3-inch 
increment. 

The soil profile compaction test results from within the ROW will be compared with those of the 
adjacent, off-ROW portion of the affected agricultural land to determine the level of decompaction 
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needed.  Additional deep shattering will be performed as required based on the soil density profile tests. 
All deep shattering will be performed in the same manner and under the same conditions as previously 
noted in this SPSDM Plan. 

3.6 GENERAL MONITORING AND REMEDIATION 

General ROW conditions to be monitored include topsoil thickness, relative content of rock and large 
stones, trench settling, crop production, drainage, repair of severed fences, etc.  Impacts will be identified 
through on-site monitoring of all agricultural areas along the ROW and through contact with respective 
farmland operators, the Massachusetts Department of Agricultural Resources, and CCDs. 

Topsoil deficiency and trench settling will be mitigated with imported topsoil that is consistent with the 
quality of topsoil on the affected site.  Excessive amounts of rock and oversized stone material will be 
determined by a visual inspection of the ROW and periodic probes of the trench area.  Results will be 
compared to portions of the same field located outside of the ROW.  Included in the determination of 
relative rock and large stone content is the ROW’s condition subsequent to farm plowing/tillage and the 
relative concentration of such materials within the ROW as compared to off the ROW. 
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut. The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

The Organic Farm Protection Plan (“OFPP”) outlines the special procedures and best management 
practices (“BMPs”) to be employed by Tennessee during construction of the Project on identified farms 
that are organic certified or farms that are in active transition to become organic certified.  This OFPP is 
intended to address the unique management and certification requirements of these organic farm 
operations.  These special procedures may be implemented and used in conjunction with other plans, 
procedures, and BMPs Tennessee has specified for use on the Project, as applicable. 

The provisions of this OFPP will apply to certified organic agricultural land for which the landowner or 
tenant has provided Tennessee proof of certification for organic farming within the affected property. 
Tennessee recognizes that certified organic agricultural land is a unique feature on the landscape and will 
treat this land with the same level of care as other sensitive environmental features. 

DEFINITIONS 

Terms used in this OFPP have been defined by the National Organic Program Standards (“NOPS”), 
Federal Regulations (7 Code of Federal Regulations “[CFR”] Part 205), and have the meanings indicated 
below. 

The Act refers to the Organic Foods Production Act of 1990, as amended (7 United States Code [“USC”] 
6501 et seq.). 

Certifying agent is defined as any entity accredited as a certifying agent for the purpose of certifying a 
production or handling operation as a certified production or handling operation (7 CFR Part 205.2). 

Decertified or decertification is the loss of organic certification (7 CFR Part 205.2). 

Organic certified refers to any agricultural product that is sold, labeled, or represented as “100 percent 
organic,” “organic,” or “made with organic (ingredients or food group[s])” and must be: 
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• Produced in accordance with the requirements specified in Section 205.101 or 
Subsections 205.202 through 205.207 or Subsections 205.236 through 205.240 and all other 
applicable requirements of part 205; and 

• Handled in accordance with the requirements specified in Section 205.101 or 
Subsections 205.270 through 205.272 and all other applicable requirements Part 205 (7 CFR Part 
205.102). 

Certified organic agricultural land consists of any field or farm parcel from which harvested crops are 
intended to be sold, labeled, or represented as “organic,” and must: 

• Have been managed in accordance with the provisions of Subsections 205.203 through 205.206; 
• Have had no prohibited substances (as listed in Section 205.105) applied to it for a period of 3 

years immediately preceding harvest of the crop; and 
• Have distinct, defined boundaries and buffer zones, such as runoff diversions, to prevent the 

unintended application of a prohibited substance to the crop or contact with a prohibited 
substance applied to adjoining land that is not under organic management (7 CFR Part 205.202). 

A list of organic farms crossed by the Project in Massachusetts is included in Table 1.0-1.  Tennessee will 
continue to work with landowners to identify organic farms crossed by the Project in Massachusetts.   

Table 1.0-1 
Organic Farms Crossed by Pipeline Facilities in Massachusetts 

Crop 
Type County Township/ 

Town 
Tract 

Number Segment 
Milepost of 

Parcel 
Approx. Acreage Impacted 

(acres) 

Enter Exit Construction Operation 

N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Source: Survey Data.  
N/A = There are no organic farms crossed by the pipeline in the Commonwealth of Massachusetts. 
 

Organic buffer zone consists of an area located between a certified production operation, or portion of a 
production operation and an adjacent land area that is not maintained under organic management.  A 
buffer zone must be sufficient in size or other features (e.g., windbreaks or diversion ditches) must be in 
place to prevent the possibility of unintended contact by prohibited substances applied to adjacent land 
areas with an area that is part of a certified operation (Title 7 CFR Part 205.2). 

Organic System Plan (“OSP”) is a plan of management of an organic production or handling operation 
that has been agreed to by the producer or handler and the certifying agent.  The OSP includes written 
plans concerning all aspects of agricultural production or handling described in the Act and the 
regulations (Title 7 CFR Part 205.2). 

Prohibited substance is defined as a substance use of which is prohibited in any aspect of organic 
production or handling or not provided for in the Act or the regulations of this part and includes:   

• Ash from manure burning; 
• Arsenic; 
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• Calcium chloride - brine is prohibited for use, except as a foliar spray to treat a physiological
disorder associated with calcium uptake, in this case the calcium chloride must be from a pure
source, not a mixture or by-product;

• Lead salts;
• Potassium chloride - unless derived from a mined source and applied in a manner that minimizes

chloride accumulation in the soil;
• Sodium fluoaluminate (mined);
• Sodium nitrate - unless use is restricted to no more than 20 percent of the crop's total nitrogen

requirement;
• Strychnine;
• Tobacco dust (nicotine sulfate) (Title 7 CFR Part 205.2 and 205.602); and
• All other substances prohibited in Title 7 CFR 205.105 (including, but not limited to, any

synthetics, genetically engineered seed/crops, sewage sludge, and irradiation.

2.0 ORGANIC SYSTEM PLAN 

Tennessee recognizes the importance of the individualized OSP to the organic certification process, 
understands that OSPs are proprietary in nature, and will respect the need for confidentiality.  Tennessee 
will work with the landowner or tenant, the landowner’s or tenant’s certifying agent, and/or a mutually 
acceptable third-party organic consultant to identify site-specific construction measures to minimize the 
potential for decertification as a result of construction activities.  Possible measures may include, but are 
not limited to:   

• Pre- and post-construction equipment cleaning requirements;
• The use of drop cloths and clean-up procedures during welding and coating activities;
• Procedures for topsoil segregation, storage, and restoration;
• The planting of a deep-rooted cover crop in-lieu of mechanical decompaction.  Seed used for this

planting should be organic, or untreated if organic is not available;
• Providing applications of composted manure or rock phosphate.  Rock phosphate must be from a

natural source (pure mined);
• Prohibiting tobacco use while working on certified organic agricultural land to prevent the

introduction of disease vectors (such as tomato mosaic virus);
• Prohibiting use of prohibited substances, as defined in Section 1.0, within certified agricultural

land;
• Maintenance of appropriate organic buffer zones to eliminate drift and runoff of prohibited

substances to certified organic agricultural land;
• Restricting use of prohibited substances in organic buffers zones to instances where the use and

application of these substances will not result in contact with adjacent certified land (Section 3.0).
Use of OMRI Listed® products in organic buffer zones as an alternative where contact with
adjacent certified land may be unavoidable;

• Restoration and replacement of beneficial bird and insect habitat;
• The maintenance of organic buffer zones and use of organic seeds approved under the individual

OSP for any cover crop;
• Locating access roads in a manner that causes the least amount of disruption to certified land;
• Placement of fencing (untreated posts only) to prevent organic livestock from accessing the work

area; and



 

Northeast Energy Direct Project 
Environmental Construction Plan for Massachusetts 

Attachment L11 – Organic Farm Protection Plan 
L11-4 

 

November 2015 

• Vehicles, equipment, and materials (including equipment mats) will be inspected for remnant 
soils, vegetation, and debris, and will be cleaned of these materials before they are brought onto 
organic farmland.  If required, a wash station may be set up outside the organic buffer zone and 
equipment will be power-washed with clean water (no soaps or chemicals).  During dry periods, 
equipment will be cleaned using blown air. 

3.0 PROHIBITED SUBSTANCES 

Tennessee will not apply herbicides, pesticides, fertilizers, treated wood, or seed unless requested and 
approved by the landowner.  No fuel or lubricant storage, or routine equipment maintenance will be 
allowed on certified organic agricultural land.  Equipment will be checked by the Environmental 
Inspector (“EI”) prior to entry into the property, and washed if necessary, to ensure that fuel, hydraulic, 
and lubrication systems are functioning properly before working on certified organic agricultural land.  If 
prohibited substances, as defined in Section 1.0, are to be used on land adjacent to certified organic 
agricultural land, Tennessee will evaluate field conditions to ensure adequate buffers are maintained. 

4.0 SOIL HANDLING, EROSION CONTROL, AND MITIGATION 
OF NATURAL RESOURCE IMPACTS 

During construction, Tennessee’s construction contractors (“Contractors”) will implement Tennessee’s 
Upland Erosion Control, Revegetation and Maintenance Plan (Attachment L15) and Tennessee’s Wetland 
and Waterbody Construction and Mitigation Procedures (Attachment L16). 

Topsoil and subsoil layers that are removed during construction on certified organic agricultural land will 
be stored separately and replaced in the proper sequence after the pipeline is installed.  Unless otherwise 
specified in the site-specific OSP described above, Tennessee will not use this soil for other purposes.  No 
topsoil or subsoil (other than incidental amounts associated with the movement of construction 
equipment) may be removed from certified organic agricultural land.  Likewise, certified organic 
agricultural land will not be used for storage of soil from non-organic agricultural land. 

On certified organic agricultural land, Tennessee will, to the extent practicable, implement erosion control 
methods consistent with the landowner or tenant’s OSP.  On land adjacent to certified organic agricultural 
land, Tennessee's BMPs will be designed so that sediment from adjacent non-organic agricultural land 
will not be transported along the ROW and deposited on certified organic agricultural land.  Treated 
lumber, non-organic hay bales, and non-approved metal fence posts will not be used for erosion control 
structures on certified organic agricultural land. 

5.0 WATER IN TRENCHES AND WEED CONTROL 

During construction, Tennessee will install trench plugs at the boundaries of certified organic agricultural 
land to prevent water migration within the trench from adjacent land onto certified organic agricultural 
land.  Likewise, Tennessee will not allow trench dewatering from adjacent land to be discharged or flow 
onto certified organic agricultural land.  Additionally, all trench dewatering operations on certified 
organic agricultural land will be performed in accordance with this ECP. 
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On certified organic agricultural land, Tennessee will, to the extent practicable, implement weed control 
methods consistent with the landowner’s or tenant's OSP.  In the case that all requirements of the OSP 
cannot be met, Tennessee will implement weed control methods consistent with the NOPS (Title 7 CFR 
Part 205).  Prohibited substances will not be used in weed control on certified organic agricultural land. 
In addition, Tennessee will not use prohibited substances to promote weed control on land adjacent to 
certified organic agricultural land in a manner that will potentially compromise the certified organic 
agricultural land. 

6.0 MONITORING 

In addition to the responsibilities of the EI described in this ECP, the following monitoring procedures 
will apply on certified organic agricultural land: 

• The Independent Organic Inspectors Association (“IOIA”)-trained EI or a USDA-approved
organic certifier retained by Tennessee will monitor construction and restoration activities on
certified organic agricultural land to ensure compliance with the provisions of this OFPP and will
document and identify activities that could potentially result in decertification.  Tennessee will
pay for the cost of such monitoring;

• Instances of non-compliance will be documented according to the IOIA protocol and will be
made available to the Massachusetts Department of Agricultural Resources (“MADAR”), the
landowner, the tenant, the landowner's or tenant's certifying agent, and Tennessee; and

7.0 COMPENSATION FOR DAMAGES RESULTING FROM 
CONSTRUCTION OR DECERTIFICATION 

The settlement of damages to certified organic agricultural land will be based on crop yield and the need 
for additional restoration measures, all in accordance with the terms of the Easement 
Agreement.  Following completion of construction, Tennessee will be responsible for the cost of soil 
sampling, testing, and additional restoration activities, if dictated by the sampling results.   

Should any portion of certified organic agricultural land be decertified as a result of construction activities 
by Tennessee, then Tennessee will be liable for those damages to the landowner or tenant for the duration 
of the decertification period, so long as a good faith effort is made by the landowner or tenant to regain 
certification. 
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut. The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

Tennessee has developed this Winter Construction Plan (“WCP”) to outline the special procedures 
and best management practices (“BMPs”) that will be implemented during the winter season 
construction period for installation of the Project facilities, should the need for winter construction 
become necessary.  These special procedures and BMPs should be considered additions to the other plans, 
procedures, and BMPs Tennessee has specified for use on the Project and will be used in conjunction with 
those plans, procedures, and BMPs, as applicable. 

This WCP will be considered to be in effect when any of the following conditions occur: 

• The ground is frozen and plating of topsoil occurs;
• Equipment slippage occurs from operating on frozen ground or vehicles risk sliding outside

established right-of-way (“ROW”) clearing limits;
• Snow becomes too deep to safely conduct construction activities;
• Road crossings cannot be adequately compacted;
• Backfill material freezes to the extent that adequate compaction becomes difficult; and/or
• Topsoil stockpiles are frozen and cannot be uniformly redistributed across disturbed areas or

separated from the sub-grade material.

2.0 SNOW MANAGEMENT 

If a snow event is followed immediately by a period of melting and runoff, the typical erosion and 
sedimentation control BMPs specified in Tennessee’s Environmental Construction Plans (“ECPs”) for 
stormwater management will apply, and no special measures will be necessary.  If a significant (greater 
than 6 inches) snowfall event occurs and is followed by an extended period of freeze, the following 
procedures will be implemented: 
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• Tennessee will minimize snow clearing activities by only clearing in active work areas.   
• Plowing equipment used for snow removal operations will be equipped with 6-inch shoes to 

ensure blades do not remove topsoil or vegetation.  
• Snow removal equipment will consist mainly of plowing equipment, such as bulldozers, loaders, 

utility trucks, dump trucks, or any construction vehicle that can be equipped with a plow and 
6-inch shoes, and may include, but is not limited to, other equipment (e.g., snow blowers and 
hand shovels). 

• Snow removal operators will blade no lower than a height sufficient for construction vehicles to 
safely navigate the ROW. 

• Snow removal operators will adjust blade height in areas of slope changes to ensure that contact 
with the ground is minimized to the greatest extent practicable.   

• If practical, snow removed from other parts of the ROW will be stored over the trench line prior 
to excavation to prevent deep frost penetration along the trench line.  Prior to topsoil removal and 
trenching activities, this snow will be stockpiled within an outer 10-foot strip on the working side 
of the construction ROW that is reserved for snow storage. 

• Alternatively, snow may be removed from the construction ROW and placed adjacent to spoil 
pile storage.  Tennessee will not disturb the ground surface while removing the snow from within 
the ROW.  Tennessee will work with the FERC and individual landowners on a site-specific basis 
where snow storage adjacent to the ROW is required.   

• To permit access to the construction ROW, snow may be cleared from access roads (“ARs”) by 
pushing or throwing the snow to the side of the road.  Intersections, driveways, and other private 
roads will not be blocked by plowed or stockpiled snow.  Removed snow will not mix with 
sidecast stored soils. 

• If necessary to improve driving conditions, snow may be bladed level along the travel lane on the 
construction ROW, rather than removed. 

• Snow generally will not be removed from soil storage areas until just prior to backfilling the pipe 
trench or the replacement of topsoil.  Snow that could interfere with trench backfilling operations 
will be removed to create a safe work area.  Care will be taken to avoid mixing of snow and soil 
during snow removal.  Snow may be left on the stored topsoil pile while replacing subsoil to 
minimize the mixing of the two.  A separation will be placed between stored soil piles to further 
ensure that mixing of subsoil and topsoil does not occur during the snow removal. 

• Snow removal equipment will be confined within the limits of the workspace boundaries and 
ARs; up to 25 feet of additional temporary workspace (“ATWS”) adjacent to the temporary 
workspace (“TWS”) boundary may be used as needed and will be identified in compliance with 
Tennessee’s Upland and Erosion Control, Revegetation, and Maintenance Plan (“Plan”, 
Attachment J15). 

• Heavy saturated snow may be pushed, lifted, dumped, and stored adjacent to the ROW, provided 
that equipment stays within the workspace boundaries, property is not damaged or encumbered 
by the snow, no soil or vegetation is removed, no cultural resources or rare species habitat are 
adversely impacted, and breaks are left in windrowed piles to allow for drainage and wildlife 
passage.  Tennessee will work with individual landowners on a site-specific basis where snow 
storage adjacent to the ROW is required. 

• In heavy snow, or in areas of significant snow drifts, snow may be stockpiled off the ROW using 
equipment mounted to construction vehicles within the ROW limits. 

• Snow and ice will be removed from inside the pipe joints prior to alignment and welding.  
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3.0 FROZEN SOIL HANDLING 

In warm weather conditions, all construction activities (topsoil removal and segregation, grading, 
trenching, pipe installation, backfilling, restoration, and clean-up) will be conducted in accordance with 
Tennessee’s Upland Erosion Control Revegetation and Maintenance Plan (“Plan”, Attachment L15 ) and 
Wetland and Waterbody Crossing Construction and Mitigation Procedures (“Procedures”, 
Attachment L16) and Tennessee’s ECPs, as appropriate.  The following alternative methods will be 
implemented in frozen or partially frozen soil conditions, defined as the presence of frozen soils to a 
depth of 2 inches, or more, below the surface: 

• Frozen topsoil stripping activities will be limited to the equipment capable of accurately stripping
variable depths of topsoil; rippers mounted on a machine may be necessary to achieve depth
penetration.  If segregation of subsoil and topsoil cannot be accomplished without mixing, the
topsoil salvage operation will cease until soil conditions improve and segregation requirements
can be met.

• Tennessee will minimize the amount of open trench to reduce the amount of snow that will have
to be removed.

• Tennessee will install highly visible construction fence around any open trenches in areas where
the pipeline intersects known paths used for snowmobiling, hiking, or other activities.

• Where topsoil or soil stockpiles remain in place during the winter, breaks in the stockpiles at
drainage crossings will be created to allow runoff and snowmelt to be diverted off the ROW.  In
areas where sites are not cleaned up by October 15, mulch or other methods of topsoil
conservation, as described in Section 5.20 of the ECP, will be used to prevent loss of topsoil
during the winter and throughout the spring melt.  If requested by landowners, these stockpiles
will be marked with high-visibility poles to alert snowmobilers and others of their presence.

• The Environmental Inspector (“EI”) will suspend final clean-up activities and topsoil placement if
topsoil cannot be evenly distributed.  If the topsoil is frozen, the topsoil will be spread and
allowed to thaw in the sun.  Frozen topsoil will not be returned to the ROW if it cannot be graded
evenly.

• If topsoil placement is suspended due to frozen conditions, normal temporary ROW stabilization
procedures will be applied as ground conditions permit.  The final clean-up schedule will vary,
depending on ground conditions and time of construction.  Where final clean-up and restoration
have not been completed, the ROW will be left in a roughened condition to reduce the potential
for erosion during snowmelt.  In upland areas, a slight crown may be left over the pipeline to
account for settling as backfilled soils thaw.

• To reduce the possibility of the trench spoil freezing, and if practicable, Tennessee’s construction
Contractor (“Contractor”) may choose to excavate the trench after the pipeline has been welded.

• Prior to backfilling, frozen stockpiled subsoil will be skimmed to remove the frozen surface layer
and expose unfrozen material.  The unfrozen material will be used to backfill immediately over
the pipeline to prevent damage to the coating of the pipeline.

• Final clean-up will occur once the ground is fully thawed when weather and right of way
conditions are favorable, and the topsoil stockpiled over the winter has dried sufficiently.  The
schedule for final clean-up will be determined based on the specific site conditions and will be
conducted in accordance with Tennessee’s ECPs.

• The EI may stop work if it is determined that muddy conditions are too severe.
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4.0 TEMPORARY EROSION AND SEDIMENT CONTROL 
MEASURES 

During construction and prior to any winterization plan being implemented, all temporary and permanent 
erosion control and stabilization methods will be implemented in accordance with Tennessee’s ECPs.  
Tennessee will monitor erosion control structures and stabilization efforts closely during periods of 
snowmelt.  It is Tennessee’s intent that all temporary erosion control measures will be fully operational 
for the duration of the winter and will be able to withstand spring thaw and snowmelt periods.  
Tennessee’s EIs will verify that the erosion control measures are appropriate for the weather conditions 
and are fully functional.  The following measures may be implemented during construction: 

• Temporary erosion controls will be properly maintained during Project construction and 
reinstalled, as necessary, until permanent erosion controls are constructed.  Erosion control 
devices will be inspected by the EIs and repaired, as necessary. 

• Temporary slope breakers will be installed as described in the Project ECPs.  If frozen ground 
prevents the installation of slope breakers, other erosion control methods will be utilized, and 
slope breakers will be installed prior to the spring thaw. 

• Erosion control devices requiring repair or installation during frozen conditions will be 
temporarily repaired/constructed using sandbags until conditions dictate that they can be installed 
as described in the Project ECPs. 

• Haybales that can be properly replaced without retrenching, during frozen conditions, will be 
staked using steel rebar.   

• In cultivated lands, temporary slope breakers will be placed across the ROW.  Breaks will be 
installed in snow and topsoil piles where they are intersected by the temporary slope breakers to 
promote water flow off of the ROW during the spring thaw. 

• Appropriate erosion controls, as described in Section 5.18 of the ECP, will be used to stabilize 
topsoil and subsoil piles.  Special care will be taken when installing erosion control measures to 
account for the volume and direction of flow expected during spring melt and heavy spring rains. 

• Mulching will be used to stabilize soil surfaces and on stockpiled topsoil, where appropriate.  In 
cases where significant snow cover exists, EIs will determine whether mulch should be applied.  
Where required, mulch will be applied in accordance with the ECPs. 

• If necessary, temporary bridges and equipment mats may be removed for the winter season and 
stored within the ROW in an upland storage area.  Any crossings remaining in place will be 
engineered to handle maximum predicted spring runoff flows and will be approved by the 
applicable regulatory agencies. 

• In areas with sensitive fisheries, Tennessee will utilize temporary measures, as described in the 
ECPs and/or required by the applicable regulatory agency. 

• If stream crossings are required outside of the dictated construction windows, prior to any 
activity, Tennessee will obtain approval from the applicable regulatory agency for each specific 
crossing. 
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5.0 LOWERING-IN AND BACKFILL 

The following requirements and/or recommendations will be implemented during lowering-in and 
backfilling activities during the winter season: 

• Prior to lowering-in of the pipe, the pipe trench will be cleared of snow to the greatest extent
practicable.

• During backfill operations, precautions will be taken to limit the mixing of snow with spoil
material, although it is recognized that some mixing of snow and soil is unavoidable during this
process.

• The trench will be backfilled with unfrozen soils.  If necessary, the first several inches of frozen
backfill will be removed from the spoil piles to access unfrozen soils for backfilling.  The
segregated frozen spoil material, to be used as backfill once thawed, will be stabilized until the
soils in the trench have thawed and any settling has occurred.  This remaining spoil material will
be used as backfill to make up for any settling after the soils in the trench have fully thawed.

• Backfilling activities will follow lowering-in activities immediately to prevent the infill of snow
over the lowered-in pipe.

6.0 HYDROSTATIC TESTING/DEWATERING 

The following requirements and/or recommendations will be implemented during hydrostatic testing 
activities that occur during the winter season: 

• The temperature of the hydrostatic test water will be monitored continuously at the intake and
discharge.  The test manifolds will be insulated and a temporary shelter will be constructed
around the test area.  Portable heaters will be used inside the shelter to prevent the test manifolds
from freezing.

• Hydrostatic test water discharge locations will be monitored for icing and effectiveness.
• Hydrostatic test dewatering will be conducted in accordance with Tennessee’s ECPs, as

appropriate.  During the winter season, dewatering structures may need to be sized to handle
more volume and may need to be located further away to avoid runoff back toward the trench due
to decreased infiltration rates of frozen ground.

• No anti-freeze or additives to reduce the test water’s freezing point will be used during
hydrostatic testing.

7.0 WINTER AND SPRING INSPECTIONS AND MONITORING 

Tennessee’s EIs will continue to inspect the condition of erosion control devices on a daily basis during 
active construction or within 24 hours of a 0.5-inch rain event, if safely accessible and weather 
permitting, to ensure that the erosion control devices remain in place and are effective.  Winter 
construction monitoring of the ROW will identify the following: 
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• Erosion control structures requiring maintenance and repair; 
• Areas along the ROW with slope instability; and 
• Areas where significant levels of erosion are occurring along the ROW.  

Inspectors will pay particular attention to areas with steep slopes, wetlands, waterbody crossings, and 
sensitive habitats. 

The Contractor will attempt to complete repairs of damaged erosion control devices at the end of each 
working day.  Tennessee will stockpile erosion control materials within designated staging areas during 
the winter season to ensure they are available for installation and repairs.   

Site inspections will be completed in accordance with the Project ECPs.  Tennessee will prepare weekly 
status reports for areas undergoing winter construction, as well as for previously disturbed areas where no 
construction is occurring during the winter season.  These reports will identify areas where erosion 
control issues have been identified and corrected, along with areas where final resolution and repair will 
be deferred until spring due to inaccessibility or the likelihood of more significant damage resulting from 
attempts to effect repairs.   

8.0 SPRING THAW CONDITIONS AND EROSION CONTROL 
MEASURES 

Tennessee may implement the following procedures when working during spring thaw conditions: 

• Contractors may use equipment best suited to existing ground conditions (i.e., low ground 
pressure equipment). 

• Contractors may install equipment mats along the travel lane where soils are excessively wet and 
rutting is occurring to prevent mixing of topsoil and subsoil. 

• Contractors may use frost driving measures, such as snow packing, to increase the load bearing 
capacity of the ground where necessary to remove equipment from the ROW. 

• In excessively wet areas, construction activities will be postponed until early morning or evening 
when the ground is frozen. 

• Equipment mats or geotextiles may be installed in excessively wet areas, as needed, to minimize 
rutting. 

• Runoff water will be controlled by implementing Tennessee’s ECPs.   
• Erosion control measures will be inspected and repaired in accordance with the ECPs. 
• Work will be suspended by the EI if it is determined that the area is excessively wet and rutting is 

occurring. 

9.0 TRAINING AND REPORTING 

Tennessee will conduct safety and specialized training for its EIs and general environmental awareness 
training for construction personnel and Contractors regarding proper field implementation of Tennessee’s 
Plan and Procedures, the ECPs, regulatory conditions, and other restoration and mitigation measures.  
Tennessee will include copies of permits and related drawings in the Environmental Permit Package.  
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Tennessee's Operation and Maintenance Plan will include copies of pertinent permits, with particular 
reference to long-term permit conditions.   

Tennessee will be preparing weekly status reports regarding Project activities for submittal to FERC and 
other agencies for the duration of the Project, or as required by the FERC.  Tennessee will include 
discussions of winter construction activities in the weekly FERC status reports to keep all involved 
agencies informed about the progress of winter construction activities, other winter ROW issues, and any 
corrective actions taken or scheduled. 
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1.0 INTRODUCTION 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation 
capacity of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

The Karst Mitigation Plan provides guidelines to address the potential for encountering karst features 
during construction of the Project.  The Plan is intended to establish protocol for the assessment and 
remediation of karst features, to be employed by Tennessee, in the event that karst features are 
encountered during construction. 

2.0 EXISTING CONDITIONS 

Review of the USGS National Karst Map, the National Atlas of Karst GIS Data Layer, digital data from 
Tobin and Weary (2004) indicates a portion of the pipeline facilities cross karst terrain in the western 
region of Massachusetts and includes Berkshire and Franklin Counties.  The karst is identified as 
metamorphosed limestone, dolostone, marble, and potentially crystalline, highly siliceous intensely 
folded carbonate rock.  Carbonate rocks in the upper Housatonic River Basin of western Massachusetts 
and eastern New York consist of limestone, dolomite, and marble.  In New England solution terrain is 
confined to crystalline limestones and marbles mainly in western Massachusetts.  Solution features in this 
area are primarily narrow fissures generally less than 200 feet long and less than 30 feet deep.  A few 
small caves are known to exist in western Massachusetts.   

Blasting may be necessary in areas where karst terrain overlaps with areas of shallow depth to bedrock. 
Tennessee we will follow this Karst Mitigation Plan should holes open up as a result of blasting. 
Table 2.0-1 identifies locations along the Project area with known locations and potential locations of 
karst terrain in Massachusetts.  The table also indicates all karst areas that overlap with areas of shallow 
depth to bedrock.  
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Table 2.0-1 
Areas of Karst Terrain Along the Project Pipeline Facilities in Massachusetts 

Facility Name County Segment1 
Milepost2 

Potential or Known  
Karst Area 

Crossing 
Length Begin End 

Wright to Dracut Pipeline Segment Berkshire G 0.02 1.23 Stockbridge Formation 1.21 
Wright to Dracut Pipeline Segment Berkshire G 1.28 1.70 Stockbridge Formation 0.42 
Wright to Dracut Pipeline Segment Berkshire G 3.21 3.55 Stockbridge Formation 0.34 
Wright to Dracut Pipeline Segment Berkshire G 3.55 3.67 Stockbridge Formation 0.12 

Wright to Dracut Pipeline Segment Berkshire G 4.22 4.56 Stockbridge Formation 0.34 
Wright to Dracut Pipeline Segment Berkshire G 4.92 4.96 Stockbridge Formation 0.04 
Wright to Dracut Pipeline Segment Berkshire G 4.96 5.10 Stockbridge Formation 0.14 
Wright to Dracut Pipeline Segment Berkshire G 5.10 5.20 Stockbridge Formation 0.10 
Wright to Dracut Pipeline Segment Berkshire G 5.20 5.67 Stockbridge Formation 0.47 
Wright to Dracut Pipeline Segment Berkshire G 5.67 6.10 Stockbridge Formation 0.43 
Wright to Dracut Pipeline Segment Berkshire G 6.10 6.44 Stockbridge Formation 0.34 

Wright to Dracut Pipeline Segment Berkshire G 6.64 7.72 Stockbridge Formation 1.08 
Wright to Dracut Pipeline Segment Berkshire G 7.72 7.76 Stockbridge Formation 0.04 

Wright to Dracut Pipeline Segment Berkshire G 7.76 8.10 Stockbridge Formation 0.34 

Wright to Dracut Pipeline Segment Berkshire G 8.10 8.31 Stockbridge Formation 0.21 

Wright to Dracut Pipeline Segment Franklin G 29.62 32.67 Waits River Formation 3.05 
Wright to Dracut Pipeline Segment Franklin H 0.00 4.99 Waits River Formation 4.99 
Wright to Dracut Pipeline Segment Franklin H 5.59 6.59 Gile Mountain Formation 1.00 

Total 14.66 
Source: Data set utilized: USGS 2015. 
1 Each segment is associated with its own set of MPs beginning at MP 0.00. 
2  Bolded rows indicate areas of karst terrain that overlap with areas with depth to shallow bedrock; blasting may be necessary in these areas. 
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3.0 ASSESSMENT AND REMEDIATION 

The following guidelines are provided for assessment and remediation of karst features that may be 
encountered during construction: 

• Prior to the start of the project, in areas identified with known or potential for karst geology,
identify a geotechnical specialist who will be ready to respond should karst features be
encountered during construction;

• Contact the geotechnical specialist to observe pipeline trench conditions if suspected karst
features are encountered during construction.  Example features include open holes or fissures
greater than 4 inches across, or zones of soft or highly weathered rock adjacent to relatively hard,
competent limestone or dolomite;

• Remove the overburden from the feature area in an effort to expose the top of relatively sound
rock for geological evaluation of the lateral extent and depth of the feature;

• If the feature is interpreted as probable karst and a potential hazard to pipeline safety, drill a series
of exploratory boreholes to evaluate the subsurface continuity of the feature and the potential for
the solution cavity to expand or enlarge with depth below the ground surface;

• If a cave is encountered that can be accessed from the surface, retain a professional speleologist,
geologist, or geotechnical engineer with speleology experience to assess the cave conditions;

• Depending on the character and depth of the karst features, develop an appropriate plan using
geophysical methods to evaluate the site.  Possible methods may include electrical resistivity,
seismic, and/or ground penetrating radar;

• If the subsurface volume of the karst cavity is estimated to be less than 30 cubic yards, fill the
cavity with cement grout, low-strength concrete, controlled density fill (also known as flowable
fill);

• If the subsurface volume of the karst cavity is estimated to be greater than 30 cubic yards,
grouting or other options, including re-routing the pipeline may be considered; and

• Document the remedial measures that are implemented in the construction records for the
pipeline.
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LIST OF ACRONYMS and ABBREVIATIONS 

Acronym Full Name 
Act Omnibus Public Land Management Act of 2009 (PL 111-11) 
AMC Appalachian Mountain Club - Berkshire Chapter 
AR access road 
AT or Footpath Appalachian Trail 
ATC Appalachian Trail Conservancy 
AT Corridor Appalachian Trail Corridor 
ATWS additional temporary workspace 
CFR Code of Federal Regulations 
CI Chief Inspector 
Commission or FERC Federal Energy Regulatory Commission 
Contractor construction Contractor 
Crossing Plan General Trail Crossing Plan 
CWA Clean Water Act 
ECP Environmental Construction Plan 
EI Environmental Inspector 
Footpath Appalachian Trail 
GIS Geographic Information Systems 
GPO Government Printing Office 
LEI Lead Environmental Inspector 
MADCR Massachusetts Department of Conservation and Recreation 
MADOT Massachusetts Department of Transportation 
MADFW Massachusetts Division and Fisheries and Wildlife 
MAEP Massachusetts Environmental Police 
MASP Massachusetts State Police 
MLV mainline valve 
MOU memorandum of understanding 
MP milepost 
NED or Project Northeast Energy Direct 
NET New England National Scenic Trail 
NGO non-governmental organization 
NPS National Park Service 
NPS ATPO National Park Service, Appalachian Trail Park Office 
NRHP National Register of Historic Places 
PHMSA USDOT’s Pipeline and Hazardous Materials Safety Administration 
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Acronym Full Name 
ROW right-of-way 
Tennessee or TGP Tennessee Gas Pipeline Company, L.L.C. 
TWS temporary workspace 
USDA U.S. Department of Agriculture  
U.S. United States 
USDOT U.S. Department of Transportation 
USGS U.S. Geological Survey 
WMEC Western Massachusetts Electric Company 
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1.0   INTRODUCTION 
Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”) has filed an application seeking the 
issuance of a certificate of public convenience and necessity from the Federal Energy Regulatory 
Commission (“Commission” or “FERC”) for the construction and operation of the proposed Northeast 
Energy Direct Project (“NED Project” or “Project”).  The Environmental Report (“ER”) is submitted in 
support of the application.  Tennessee proposes to expand and modify its existing pipeline system in 
Pennsylvania, New York, Massachusetts, New Hampshire, and Connecticut.  The NED Project is being 
developed to meet the increased demand in the Northeast United States (“U.S.”) for transportation capacity 
of natural gas.   

The proposed Project will include construction of approximately 420 miles of pipeline (new pipeline, 
looping pipeline segments, and laterals) in Pennsylvania, New York, Massachusetts, New Hampshire, and 
Connecticut.  Additionally, as part of the Project, Tennessee proposes to construct new compressor and 
meter stations and modify existing compressor and meter stations along its proposed and existing pipeline 
system.  There will also be construction of appurtenant facilities, including mainline valves (“MLVs”), 
cathodic protection, and pig facilities through the Project area.   

The Project proposes 17 trail crossings, in the Commonwealth of Massachusetts, which includes 14 hiking 
trails and three bike paths.  The Project crossings include the Appalachian National Scenic Trail (“AT” or 
“Footpath”) in the Town of Dalton, Berkshire County, and the New England Trail (“NET”) in the Town of 
Northfield in Franklin County, which are designated as National Scenic Trails.  Some trails and bike paths 
are crossed multiple times, including the NET.  All trails are detailed in Table 1.0-1 and Figure 1-1, Trails 
Crossed by the Project in Massachusetts (Attachment A). 

Tennessee has developed the following General Trail Crossing Plan (“Crossing Plan”) in support of 
Tennessee’s application for a certificate of public convenience and necessity from the FERC for the Project, 
as well as other federal and state permit approvals and authorizations.  Additionally, this Crossing Plan 
serves to establish protocols to protect trail recreational users during construction and avoid or minimize 
impacts to preserve the integrity of the trails and the user experience.  The purpose of this Crossing Plan is 
to: 

• Minimize adverse effects to hiking trails and the environment;
• Maintain the trail experience for hikers to the extent practicable;
• Maintain the safety of hikers during construction; and
• Facilitate coordination with stakeholders throughout the regulatory process.
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Table 1.0 1 
Trails Crossed by the Project in Massachusetts 

Facility Name County Segment1 Nearest 
Milepost Name of Area Land Ownership/ 

Management 
Existing Land Uses 

Crossed2,3 
Direction from 

Pipeline 

Distance 
from 

Pipeline4 
(ft) 

Crossing 
Length 

(ft)7 

Area Affected 
(acres)5,6,7 

Construction Operation 

Wright to Dracut Pipeline 
Segment Berkshire G 1.84 Taconic Crest Trail MADCR RD Crossed by Pipeline 0 20 0.05 0.03 

Wright to Dracut Pipeline 
Segment Berkshire G 2.36 Potter Mountain Trail MADCR UF, RD Crossed by Pipeline 0 20 0.21 0.10 

Wright to Dracut Pipeline 
Segment Berkshire G 2.73 Taconic Skyline Trail MADCR OL/ROW, RD Crossed by Pipeline 0 20 0.05 0.03 

Wright to Dracut Pipeline 
Segment Berkshire G 2.78 Potter Mountain Trail MADCR UF, RD Crossed by Pipeline 0 20 0.06 0.03 

Wright to Dracut Pipeline 
Segment Berkshire G 2.79 Potter Mountain Trail MADCR UF, RD Crossed by Pipeline 0 20 0.09 0.04 

Wright to Dracut Pipeline 
Segment Berkshire G 7.85 Ashuwillticook Trail MADCR UF, OL/ROW Crossed by Pipeline 0 20 0.04 0.02 

Wright to Dracut Pipeline 
Segment Berkshire G 9.44 Appalachian Trail Corridor National Park Service 

(“NPS”) 
UF, OL/ROW, PFO, 

PSS/PEM Crossed by Pipeline 0 2,229 5.40 2.56 

Wright to Dracut Pipeline 
Segment Berkshire G 9.50 Appalachian Trail Corridor 

Massachusetts Department of 
Conservation and Recreation 

(“MADCR”) 
UF, OL/ROW Crossed by Pipeline 0 20 0.05 0.02 

Wright to Dracut Pipeline 
Segment Franklin H 4.55 South River State Forest Road/Trail MADCR UF, OL/ROW Crossed by Pipeline 0 20 0.16 0.02 

Wright to Dracut Pipeline 
Segment Franklin H 4.80 Mahican Mohawk Trail MADCR UF, RD Crossed by Pipeline 0 20 0.03 0.02 

Wright to Dracut Pipeline 
Segment Franklin H 25.28 New England National Scenic Trail AMC/NPS UF Crossed by Pipeline 0 20 0.07 0.03 

Wright to Dracut Pipeline 
Segment Franklin H 25.71 New England National Scenic Trail AMC/NPS UF, OL/ROW Crossed by Pipeline 0 20 0.09 0.03 

Lynnfield Lateral Bristol N 1.38 Bay Circuit Trail Bay Circuit Alliance UF Crossed by Pipeline 0 20 0.03 0.02 

Peabody Lateral Essex O 2.97 Peabody Bikeway Part 1/ 
Independence Greenway City of Peabody UF, OL/ROW, RE, RD, 

PFO, PSS Crossed by Pipeline 0 20 0.90 0.40 

Peabody Lateral Essex O 3.14 Peabody Bikeway Part 1/ 
Independence Greenway City of Peabody UF, OL/ROW, RE, RD, 

PFO, PSS Crossed by Pipeline 0 20 0.85 0.40 
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Table 1.0 1 
Trails Crossed by the Project in Massachusetts 

Facility Name County Segment1 Nearest 
Milepost Name of Area Land Ownership/ 

Management 
Existing Land Uses 

Crossed2,3 
Direction from 

Pipeline 

Distance 
from 

Pipeline4 
(ft) 

Crossing 
Length 

(ft)7 

Area Affected 
(acres)5,6,7 

Construction Operation 

Peabody Lateral Essex O 4.02 Peabody Bikeway Part 1/ 
Independence Greenway City of Peabody UF, OL/ROW, RE, RD, 

PFO, PSS Crossed by Pipeline 0 20 0.80 0.32 

Fitchburg Lateral 
Extension Middlesex Q 8.70 Willard Brook State Forest Off-road 

Vehicle Trail MA DCR UF, OL/ROW, RD, PSS, 
WETLAND West 37 0 0.52 0.06 

Total  9.41 4.14 
Source:  Based on data collected during field surveys in 2014 and 2015, available state-level landuse-landcover Geographic Information Systems (“GIS”) data, and interpretation of aerial photography. 
N/A - "Not Applicable."  Indicates no federal or state recreational lands are within 0.25 mile of the Project pipeline. 
1 Each segment is associated with its own set of mileposts (“MPs”) beginning at MP 0.00. 
2 Land use is provided only for federal and state and recreational lands impacted by the project. 
3  RD = Roadways/Railroads; RE = Residential; UF = Upland Forest; CI = Commercial/Industrial; OL/ROW= Open Land; PEM/PFO/PSS = Wetland; AG = Agricultural; WB/OW= Waterbody; OTHER = Special Land Use; WETLAND = wetland type not classified by NWI as PEM, PSS, or PFO. 
4 Distance from pipeline is the shortest distance from the nearest edge of applicable property boundary to the pipeline; a value of 0 ft indicates that the pipeline traverses the land. 
5 For area affected, all trails crossed by the pipeline were assumed to have a width of 20 ft for quantifying impacts. 
6 This table quantifies federal and state recreational land impacts for the construction and operation of the pipeline facilities.  This includes workspace for the pipeline, cathodic protection along the pipeline, hydrostatic testing for the pipeline, and meter/compressor stations along the pipeline.  This does not 

include workspace for ARs, contractor yards, or facilities (meter and compressor stations) located on an existing TGP pipeline. 
7 Listed impacts and crossing lengths for the AT reflect impacts to the entire property on which the trail is contained.  Impacts to the 1,000-foot AT Corridor, as defined in the Memorandum of Understanding (“MOU”) between the NPS and Trail Partners (NPS 2003), are listed in Plan 3-1 in Attachment B.  

See Section 3.1.1.2 for more information on the AT Corridor. 
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2.0   GENERAL TRAIL CONSTRUCTION PLAN 

This section details specific plans for crossing hiking trails, which includes notifications and coordination 
with any trail partners, trail specific construction procedures, restoration, revegetation and monitoring 
procedures, as well as operation and maintenance of the right-of-way (“ROW”).  Tennessee’s general 
construction procedures, including those for clearing, grading, fencing, erosion and sediment control, 
construction methods, restoration, revegetation, monitoring, and operation and maintenance, are outlined in 
the Massachusetts Environmental Construction Plan (“ECP”). 

2.1 NOTIFICATIONS AND COORDINATION WITH TRAIL PARTNERS 

2.1.1 Pre-Construction Notification 

Tennessee will notify trail managers/landowners prior to the anticipated start of construction, or any planned 
surface disturbing activities, at hiking trail crossings.   

Sections 3.1.2 and 3.2.2 discuss the notification and coordination with trail partners for the AT and NET, 
respectively. 

2.1.2 Coordination with Landowners, Inspection, and Issue Resolution 

Tennessee will provide relevant contact information for the Environmental Inspector (“EI”) and Chief 
Inspector (“CI”) on the Project, who will have day-to-day knowledge of schedule, construction status, and 
compliance with the Crossing Plans.  Any land manager or trail partner wishing to access the site for 
inspection or any other activities will need to receive Tennessee’s mandatory Project Safety and 
Environmental Awareness Training. 

Tennessee’s Environmental Project Manager or designated individual will be the primary point of contact 
with the trail land managers.  In the event an issue arises while constructing along any trails, the trail 
manager will be contacted by the Environmental Project Manager or the LEI to resolve the issue in a timely 
manner. 

2.2 TRAIL SPECIFIC PROCEDURES 

2.2.1 Safety Procedures and Access for Trail Visitors 

Tennessee recognizes that hiking trails in Massachusetts are highly utilized by the public for recreational 
purposes.  As a result, Tennessee will minimize disruption to trail use by maintaining access during 
construction to the extent practicable.  Based on the construction activity, Tennessee will utilize the methods 
detailed below for maintaining access to all trails: 

• Unescorted – During site preparation, periods of inactivity and post-construction monitoring
activities, Tennessee will utilize signs and construction exclusion fencing to demarcate any trails
and allow safe, unescorted passage through the work area;

• Escorted – During construction activities utilizing heavy equipment operation, Tennessee will
require hikers to be escorted through the work area by safety personnel; and
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• Alternative Route – When available, Tennessee will temporarily divert hiker traffic to available 
public looping trails as an alternate route during discrete periods or during construction activities 
utilizing heavy equipment operation. 

Table 2.2-1 summarizes Tennessee’s specific construction activities in chronological order and their 
respective trail access methods.  Timing of construction activities is discussed in further detail in 
Section 2.2.3. 

Table 2.2-1 
Summary of Construction Activities and Access Methods At Trail Crossings 

Activity1 Activity Type Access Method Approximate 
Duration 

Surveying and flagging of limit of 
construction Site preparation Unescorted Not applicable 

Installation of construction exclusion 
fencing along the trails Site preparation Unescorted Not applicable 

Installation of signs identifying upcoming 
construction activities Site preparation Unescorted Not applicable 

Tree felling Discrete period Escorted 1 day 

Tree and vegetation clearing of workspace2 Discrete period Escorted 1-day 

Installation of erosion control devices Site preparation Unescorted Not applicable 

Grading of workspace2 Discrete period Escorted 1-2 days 

Stringing of pipe General 
construction Escorted 1 day 

Blasting2,3 Discrete period Escorted 2 days 

Trenching up to trails General 
construction Escorted 1 day 

Trenching across trails, lowering-in, 
welding, weld inspection, pipe coating, 

backfill 
Discrete period Escorted 1-2 days 

Restoration of ROW/planting activities General 
construction Escorted 1-2 days 

Post-construction monitoring Post-
construction Unescorted Not applicable 

1 Activities are listed in a general chronological order, although actual activities may occur out of sequence. 
2 Timing of discrete periods is dependent largely on site conditions encountered at the trail crossing at the start of construction. 
3 Timing of blasting activities may result in a momentary interruption of trail access. 
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2.2.1.1 Work Area Access 

At all trail crossings, construction of the new pipeline facilities will be sequenced to avoid interrupting use 
of the trails to the extent practicable: 

• During site preparation activities and all other periods of inactivity, Tennessee will utilize signs
and construction exclusion fencing to demarcate trails and allow safe, unescorted passage of
hikers through the work area;

• During construction activities, Tennessee will staff high-traffic trail crossings with safety
personnel to inform hikers of the construction and safely escort pedestrian traffic across the
construction ROW:

o If construction activity does not allow for safe passage at a trail crossing, pedestrian
traffic will be directed through a cordoned-off area along the edge of the workspace to a
crossing of the construction ROW set up a safe distance away;

o When necessary, construction may momentarily be suspended to allow for safe passage
of pedestrian traffic across the construction ROW;

o If necessary, a temporary crossing of the trench will be installed to allow safe passage
across the workspace;

• During post-construction monitoring activities, Tennessee will utilize signs to demarcate all trails
and allow safe, unescorted passage through the work area.

2.2.1.2 Safety Concerns 

During construction, specific safety requirements will be necessary to maintain safe conditions for the 
public and construction personnel.  These requirements will include measures to notify trail users of the 
construction activities, protect the public, and allow safe passage across or around the construction ROW. 
The following safety measures will be maintained throughout the construction process at the trail crossings: 

• Appropriate safety/exclusion fencing and signs will be installed across the ROW along the trails
prior to the initiation of construction activities at the trail crossings;

• Signs will also be placed along the trails approximately 150 feet in either direction of the
construction area;

• Information on the location and duration of the construction will be provided to the land managers
such that notices can be posted at trail heads, park headquarters, and published on internet websites,
as necessary;

• If blasting activities are required, within and in the vicinity of the trails, Tennessee will establish a
1,000-foot safety zone within which all non-essential personnel, including hikers, will not be
permitted during blasting (Attachment L8 to this ECP, Blasting Management Plan):

o During discrete blasting activities, access to the trails within the work area may be
momentarily interrupted.  Tennessee will post safety personnel along the trails in each 
direction to assure that no hikers enter the exclusion zone during blasting activities.  To 
allow for safe passage of pedestrian traffic across the construction ROW, when necessary, 
hikers may be instructed to wait while blasting activities are momentarily suspended or are 
completed.  Tennessee will avoid interrupting the use of the trails to the extent practicable; 

o Information on the location and duration of blasting will be coordinated closely with land
managers on specific time periods when trail access may be temporarily interrupted such 
that notices can be posted at trail heads, park headquarters, and published on internet 
websites, as necessary;  
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• During active construction, safe access and utilization of the trails for visitors during overnight 
periods or periods of inactivity will be maintained by posting signs and demarcating the trails with 
construction exclusion fencing and, if necessary, a temporary crossing of the trench;  

• Construction areas will be maintained in a sanitary condition at all times; waste materials (including 
but not limited to human waste, trash, garbage, refuse, oil and petroleum products, and ashes) will 
be disposed of in accordance with Tennessee’s Waste Management Plan (Attachment L4 to this 
ECP).  

• During the crossing of the trails, Tennessee’s construction Contractor will store equipment within 
the construction ROW, in the evenings and potentially during non-working periods.  Once 
construction is complete across the trails and restoration of the land is finalized, all equipment will 
be removed. 

• Alternative trail routes will be clearly signed at the points where the trails intersect on both sides of 
the construction ROW and the closed trail will be cordoned off with orange construction fence. 

• All intersections of access roads (“ARs”) and hiking/biking trails will be clearly signed at the point 
of intersection to allow hikers/bikers safe passage across the AR. 

2.3 RESTORATION, RE-VEGETATION AND MONITORING 

This section details Tennessee’s specific restoration, re-vegetation and monitoring plans for the trails, which 
includes permanent restoration measures, re-vegetation and seeding procedures, and monitoring procedures.  
Tennessee’s general restoration, re-vegetation and monitoring procedures are outlined in this ECP. 

2.3.1 Permanent Restoration Measures 

• Final grading at the trail crossings will be completed and permanent erosion control measures will 
be installed within 10 days after backfilling the trench, weather permitting.   

• Construction debris will be removed from the ROW and the ROW will be graded so that the soil is 
left in the proper condition for planting. 

• The ROW will be graded to pre-construction contours, as practicable. 

2.3.2 Re-vegetation and Seeding 
• The ROW will be limed, fertilized, seeded, and mulched in accordance with the specific 

requirements listed in Tables 10.4-1 and 10.4-2 of the ECP, unless otherwise requested by the land 
managers.   

• Erosion control matting or netting will be applied to slopes steeper than 3:1 to prevent erosion and 
facilitate germination and revegetation. 

• Slopes steeper than 3:1 will be stabilized immediately after final grading in accordance with 
recommended seeding dates, weather permitting. 

2.3.3 Restoration Monitoring 
• Tennessee will conduct follow-up inspections during the first three growing seasons after seeding to 

determine the success of re-vegetation.  Re-vegetation will be considered successful if vegetation is 
similar in density to adjacent undisturbed lands, based on representative random sampling in the 
field (e.g., visual survey).  If vegetative cover is not successful, a qualified agronomist will be used 
to determine the need for additional restoration measures. 

• Tennessee will file annual activity reports with the land managers documenting any problems at the 
trail crossings and corrective actions taken for 3 years following construction. 
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3.0   NATIONAL SCENIC TRAILS 

This section details the AT and NET national scenic trails crossed by the Project and discusses the 
regulatory frameworks in place to formally recognize these trails, the ownership and management, existing 
conditions, and crossing procedures unique to the AT and NET. 

3.1 APPALACHIAN TRAIL 
The proposed Wright to Dracut Pipeline Segment G of the Project crosses the AT, at approximate MP 9.50 
in the Town of Dalton, Massachusetts, located on MADCR-owned property (Appalachian Trail 
Conservancy [“ATC’] 2015; U.S. Geological Survey [“USGS”] 2012) (see Attachment A – Figure 3-1, 
Appalachian Trail Crossing).  The AT in this area is managed and maintained by the Appalachian Mountain 
Club (“AMC”)-Berkshire Chapter in partnership with the ATC, the MADCR, and the National Park 
Service, Appalachian Trail Park Office (“NPS ATPO”) (AMC-Berkshire Chapter 2015).  Additionally, the  

3.1.1 Regulatory Setting 
This section details the statutes and regulatory frameworks in place to formally recognize the AT, 
implement the administration and management of the AT, and regulate activities potentially affecting the 
AT.  This section also details the ownership and management at the proposed crossing location to identify 
the proper administering agency for review and authorization. 

3.1.1.1 National Trails System Act 
The National Trails System Act, dated October 2, 1968 (Public Law 90-543), established the Appalachian 
National Scenic Trail and directed the Secretary of the Interior, in cooperation with the Secretary of 
Agriculture, state and local governments, and private citizens, to protect and administer the AT.  The Act 
provided the Secretaries of the Interior and Agriculture with the authority to relocate the AT; administer use 
of and access to the AT; regulate incompatible uses, including motorized uses, bicycles, and horses; and 
enter into agreements with state agencies and non-governmental organizations (“NGOs”) to protect, 
manage, maintain, and develop the AT.  It also encouraged state agencies to pass similar legislation and take 
active steps to protect the AT and authorized federal land acquisition as necessary to establish a permanent 
route and protective corridor surrounding the AT (NPS 2008).   

The National Trails System Act offered a greatly expanded role and increased responsibilities for the ATC 
and its affiliated AT clubs.  Congress directly recognized the contributions of ATC and the AT clubs, and 
provided for their active participation in management of the AT.  As a result, the AT continues to be 
maintained, developed, and managed by volunteer-based organizations under the leadership of ATC in close 
cooperation with their agency partners through the “Appalachian Trail Cooperative Management System”. 
Actual operations affecting use of the AT are shared responsibilities between these volunteer organizations 
and their agency partners.  Responsibilities of each partner are described in Memorandums of 
Understanding (“MOUs”).  The NPS, U.S. Department of Agriculture (“USDA”) Forest Service, and most 
of the 14 states crossed by the AT have entered into management agreements that further this intent.  These 
agreements define the roles and responsibilities for each partner in the Cooperative Management System 
(NPS 2008). 
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3.1.1.2 Memorandum of Understanding 
The NPS ATPO entered into a MOU for the management of the Appalachian National Scenic Trail in the 
Commonwealth of Massachusetts on June 16, 2003, with: Massachusetts Department of Environmental 
Management (now known as the MADCR); Massachusetts Department of Fisheries, Wildlife and 
Environmental Law Enforcement (now known as two separate entities, the Massachusetts Division of 
Fisheries and Wildlife [“MADFW”] and the Massachusetts Environmental Police [“MAEP”]); 
Massachusetts Highway Department and Massachusetts Turnpike Authority (both now combined into the 
Massachusetts Department of Transportation (“MADOT”); Massachusetts State Police (“MASP”); 
Appalachian Trail Conference (now known as the ATC and AMC.  These agencies are designated as the 
“Trail Partners” or “Land Managing Agencies” for the AT within the Commonwealth of Massachusetts 
(NPS 2003).   

The MOU defines the “Appalachian Trail Corridor” (“AT Corridor”) for protection and management of 
the AT, and delegates the agreed-upon roles and responsibilities of the Land Managing Agencies for the AT 
within the Commonwealth of Massachusetts.  In defining the administering agency for the AT, the MOU 
states “that the legislated authority of each individual land managing agency will continue to be the 
controlling authority, subject to normal agency and judicial appeal and review processes, to manage, 
regulate, operate, develop, use, control, and protect all lands under its jurisdiction” (NPS 2003).  As noted 
previously, the AT is not located on federally owned land at the proposed Project crossing location, but 
within land owned by the Commonwealth of Massachusetts.  The MOU indicates that the MADCR, as the 
land owner, is the administering agency for the AT, at the proposed crossing location.   

The AT Corridor is defined in the MOU between the Land Managing Agencies, including MADCR lands, 
as at least a 1,000-foot wide corridor of publicly owned land.  This corridor includes a “Primary Zone” of 
400 feet and a “Secondary Zone” of 600 feet, centered on the Footpath.  On MADCR lands, the “Primary 
Zone” extends 200 feet on each side of the Footpath, and the “Secondary Zone” extends a minimum of 
300 feet on either side of the “Primary Zone” (NPS 2003). 

The Footpath traverses along the western border of the Town of Dalton, Berkshire County, Massachusetts, 
from north to south.  Segment G crosses the 1,000 foot AT Corridor from MP 9.49 to MP 9.51, crossing the 
Footpath at MP 9.50, in the Town of Dalton.  Within the Project area, the Footpath and the majority of the 
AT Corridor are located on property owned by the MADCR in the Town of Dalton; while a portion of the 
AT Corridor extends west into the Town of Cheshire, Berkshire County, Massachusetts.  The overall width 
of the designated AT Corridor (defined in the MOU as being on publicly-owned lands) is limited to 800 feet 
within the majority of Project area, as most of the property in the Town of Cheshire is located on privately-
owned land.  However, a portion of the Project area in the Town of Cheshire is located on publicly-owned, 
NPS land.  On this property, the AT Corridor extends to the full 1,000 feet.  As a result, a sliver of AT 
Corridor extends out to the full 1,000 feet along the Northern portion of the ROW into the Town of Cheshire 
(Attachment A – Figure 3-1, AT Crossing). 

3.1.2 Pre-Construction Notification 
Tennessee will notify the MADCR and NPS at least 30 days prior to the anticipated start of construction, or 
any planned surface disturbing activities, on MADCR property.  As Tennessee’s primary contact, the 
MADCR will facilitate notification with the additional Trail Partners as necessary.   
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3.1.3 Existing Conditions 
Segment G crosses the AT Corridor from MP 9.49 in the Town of Cheshire to MP 9.51 in the Town of 
Dalton, crossing the Footpath at MP 9.50.  The Footpath traverses the western border of the Town of Dalton 
from north to south and is crossed by the existing Western Massachusetts Electric Company’s (“WMEC”) 
powerline ROW running approximately west to east.  To minimize impacts along the proposed Project route 
and within the AT Corridor, Tennessee has co-located the Project, in this area, with the WMEC powerline.  
A site characterization has been performed using publicly available data.  

3.1.3.1 Vegetation 

The major cover type traversed by the Project within the AT Corridor is upland forest, based on aerial 
photographs.  Open land/ROW associated with the WMEC powerline is also present within the AT 
Corridor.   

3.1.4 Aesthetics 
Tennessee has co-located Segment G with the existing powerline ROW which minimizes the acreage of 
forest lands crossed.  An additional 50 feet of new maintained ROW to accommodate the Segment G 
pipeline at the AT crossing location will be required during operations of the facilities.   

3.1.5 AT-Specific Crossing Procedures 
In addition to the crossing procedures outlined in Section 2.0, this section outlines crossing details and 
procedures that are unique to the AT crossing.  

3.1.5.1 Temporary Workspace and Post Construction ROW 
Tennessee proposes to co-locate the proposed Segment G pipeline with WMECs existing powerline ROW. 
By routing the Project in this manner, Tennessee will minimize the amount of new disturbance associated 
with the installation of the new pipeline. 

At the crossing of the AT, Tennessee will utilize a variable width construction ROW for construction. 
These workspaces are required to facilitate specialized construction techniques required to work on the steep 
side slopes, bedrock outcrops and streams located within the AT Corridor.  The majority of the construction 
ROW is 95 feet in width, utilizing 10 feet of existing maintained ROW associated with the WMEC’s 
powerline and 85 feet of new ROW associated with the new Segment G pipeline facilities.  Additional 
temporary workspace (“ATWS”), which is 25 feet in width, is also located within the AT Corridor (see 
Plan 3-1, Attachment B).  

3.1.5.2 Affected Land 

During construction, the proposed Project will temporarily affect approximately 2.41 acres of land within 
the AT Corridor during construction.  Of the 2.41 acres, approximately 0.95 acres will consist of the new 
permanent ROW required for operation of the new pipeline, and 1.46 acres will consist of temporary 
workspace (“TWS”) and ATWS (see Appendix B – Plan 3-1, Appalachian Trail Crossing Plan).   

Access Road 

Temporary AR NED-TAR-G-1000 (“TAR-1000”) crosses the AT Corridor immediately south of the 
pipeline crossing and utilizes an existing dirt road within the WMEC powerline ROW (see Plan 3-1 
[Attachment B].  During construction, Tennessee will utilize TAR-1000, to access the AT Corridor. 
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Modifications will be made to an existing road to accommodate construction vehicles and impacts will be 
temporary.  During construction, Tennessee will use signs and safety/exclusion fencing to cordon off the 
access road area from the AT to allow hikers safe passage along the access road area. 

3.1.5.3 Cultural Resources Protection 
To minimize the potential for the accidental discovery of cultural resources, Tennessee will conduct a 
detailed archaeological reconnaissance of the proposed Project area within the AT Corridor, once site access 
is granted.  To ensure that Tennessee maintains full and complete compliance with all federal and state 
regulations concerning the protection of cultural resources, a Plan for Unanticipated Discoveries of Cultural 
Resources and Human Remains (Attachment L6 to this ECP) has been prepared for the Project.  

3.1.6 Site-Specific Construction Methods 
Tennessee will determine the site specific construction methods once a detailed site evaluation has been 
performed. 

3.2 NEW ENGLAND NATIONAL SCENIC TRAIL  

The proposed Wright to Dracut Pipeline Segment H of the Project crosses the NET at two locations in the 
Town of Northfield, Franklin County, Massachusetts at: approximate MP 25.27, located on NPS property; 
approximate MP 25.70, located on NPS property (New England Trail 2015; USGS 2012; Sloan 2015; 
Morris 2015; Wagener 2015), see Figure 3-2, New England National Scenic Trail Crossing (Attachment A).  
The NET in this area is managed and maintained by the AMC in partnership with the NPS (New England 
Trail 2015).   

3.2.1 Regulatory Setting 

This section details the statutes and regulatory frameworks in place to formally recognize the NET, 
implement the administration and management of the NET, and regulate activities potentially affecting the 
NET.  This section also details the ownership and management at the proposed crossing location to identify 
the proper administering agency for review and authorization. 

3.2.1.1 Omnibus Public Land Management Act of 2009 

Section 5202 of the Omnibus Public Land Management Act of 2009 (PL 111-11) (“Act”) amends the 
National Trails System Act to include the NET and directs the Secretary of the Interior, in cooperation with 
the NPS, Secretary of Agriculture, and state and local governments, and private citizens, to protect and 
administer the NET.  The Act designates the ‘Metacomet Monadnock Mattabesset Trail System National 
Scenic Trail Feasibility Study and Environmental Assessment’, prepared by the NPS and dated Spring 2006, 
as the framework or “Trail Management Blueprint” for management and administration of the NET.  The 
Secretary is authorized to enter into cooperative agreements with the Commonwealth of Massachusetts (and 
its political subdivisions), and other regional, local, and private organizations deemed necessary and 
desirable to accomplish cooperative trail administrative, management, and protection objectives consistent 
with the Trail Management Blueprint (Government Printing Office [“GPO’] 2015).  The AMC, in 
partnership with NPS, has entered into multiple formal agreements with private and municipal landowners 
to protect the NET in Massachusetts (Surette 2015). 
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3.2.2 Pre-Construction Notification 
Tennessee will notify the NPS at least 30 days prior to the anticipated start of construction, or any planned 
surface disturbing activities, on NPS property.   

3.2.3 Existing Conditions 

Segment H crosses the NET in two locations, MP 25.27 and MP 25.70 in the Town of Northfield, see 
Figure 3-2, New England National Scenic Trail Crossing (Attachment A).  The NET traverses the 
northeastern border of the Town of Northfield in a general southwest to northeast direction and is crossed by 
the existing WMEC powerline ROW running approximately south to north.  To minimize impacts along the 
proposed Project route in this area, Tennessee has co-located the Project with the WMEC powerline. 
Tennessee is currently negotiating survey permission on the NPS properties; however as of the date of this 
plan Tennessee has not had access to the NET crossings.  A site characterization has been performed using 
publicly available data.  

3.2.3.1 Vegetation 

The major cover type traversed by the Project within the NET crossings is upland forest.  Open land and 
roadway is also present at the crossing NET crossing at MP 25.70.  Vegetation community types in the 
vicinity of the crossings will be identified by MP as part of an environmental survey, once Tennessee is 
granted site access.  General descriptions of the community types are included in the following sections. 

3.2.4 Aesthetics 

Tennessee has co-located Segment H with the existing powerline ROW (following existing forest edges), 
which minimizes the acreage of forest lands crossed.  An additional 50 feet of new maintained ROW to 
accommodate the Segment H pipeline at the NET crossing locations will be required during post-
construction operation of the facilities.   

3.2.5 Specific Crossing Procedures 

In addition to the crossing procedures outlined in Section 2.0, this section outlines crossing details and 
procedures that are unique to the NET crossing. 

3.2.5.1 Temporary Workspace and Post Construction ROW 

Tennessee proposes to co-locate the proposed Segment H pipeline with WMECs existing powerline ROW. 
By routing the Project in this manner, Tennessee will minimize the amount of new disturbance associated 
with the installation of the new pipeline. 

The construction ROW at the crossings of the NET, are 95 feet in width, utilizing 10 feet of existing 
maintained ROW associated with the WMEC’s powerline and 85 feet of new ROW associated with the new 
Segment H pipeline facilities (see Appendix B – Plans 3-2, New England National Scenic Trail Crossing 
Plan).  

3.2.5.2 Affected Land 

NET Crossing at MP 25.27 
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During construction, the proposed Project will temporarily affect a total of approximately 0.07 acre of land 
at the MP 25.27 crossing.  Of the 0.07 acre, approximately 0.03 acre will consist of the new permanent 
ROW required for operation of the new pipeline, and 0.04 acre will consist of TWS and ATWS (see 
Appendix B – Plan 3-2, New England National Scenic Trail Crossing Plan).   

NET Crossing at MP 25.70 

During construction, the proposed Project will temporarily affect a total of approximately 0.09 acres of land 
at the MP 25.70 crossing.  Of the 0.09 acre approximately 0.03 acre will consist of the new permanent ROW 
required for operation of the new pipeline, and 0.06 acre will consist of TWS and ATWS (see Appendix B – 
Plan 3-2, New England National Scenic Trail Crossing Plan).   

3.2.5.3 Access 

During construction, Tennessee will utilize the ROW, including temporary AR NED-TAR-H-2000 
(TAR-2000), to access the NET crossing locations, which runs inside and parallel to the ROW starting from 
Warwick Road in the Town of Northfield and heading west for approximately 2 miles.  During construction, 
Tennessee will use signs and safety/exclusion fencing to cordon off the AR area from the NET to allow 
hikers safe passage along the AR area and across the construction ROW. 

3.2.5.4 Cultural Resources Protection 

To minimize the potential for the accidental discovery of cultural resources, Tennessee will conduct a 
detailed archaeological reconnaissance of the proposed Project area at the NET crossings, once site access is 
granted.  To ensure that Tennessee maintains full and complete compliance with all federal and state 
regulations concerning the protection of cultural resources, a Plan for Unanticipated Discoveries of Cultural 
Resources and Human Remains (Attachment L6 to this ECP) has been prepared for the Project.  

3.2.6 Site-Specific Construction Methods 

Tennessee will determine the site-specific construction methods once a detailed site evaluation has been 
performed. 

4.0   OPERATIONS AND MAINTENANCE 

The Project will be operated and maintained by Tennessee.  Tennessee will operate and maintain the newly 
constructed pipeline facilities in the same manner as it currently operates and maintains its existing interstate 
pipeline facilities in accordance with the requirements of the Commission, the U.S. Department of 
Transportation’s (“USDOT’s”) Pipeline and Hazardous Materials Safety Administration (“PHMSA”) 
pursuant to 49 Code of Federal Regulations (“CFR”) Part 192, and industry-proven practices and 
techniques.   

The facilities will be operated and maintained in a manner that pipeline integrity is protected to ensure 
that a safe and continuous supply of natural gas reaches its ultimate destination.  Maintenance activities 
will include regularly scheduled gas-leak surveys and measures necessary to repair any potential leaks.  
The latter may include repair or replacement of pipe segments.  All fence posts, signs, marker posts, aerial 
markers, and decals will be maintained to ensure that the pipeline locations are visible from the air and 
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ground.  The pipeline and aboveground facilities will be patrolled on a routine basis, and personnel 
qualified to perform both emergency and routine maintenance on interstate pipeline facilities will handle 
maintenance.  

The Project facilities will be patrolled on a periodic basis, as are Tennessee’s existing facilities.  This will 
provide information on possible leaks, construction activities, erosion, exposed pipe, population density, 
possible encroachment, and any other potential problems that may affect the safety and operation of the 
pipeline.  In addition, Tennessee is a participant in both the “Dig Safe” system for Massachusetts and the 
National “811” call system.  Under these systems, anyone planning excavation activities must call a 
dedicated telephone number to alert all utility companies.  Representatives of the utility companies that may 
be affected then visit the site and mark their facilities so that the excavation can proceed with relative 
certainty as to the location of all underground lines.  In addition, Tennessee employs damage prevention 
personnel responsible for monitoring, inspecting, and assessing all third-party activities near Tennessee’s 
pipeline facilities. 

Other maintenance functions will include: 

• Periodic seasonal vegetation management of the Project ROW in accordance with the timing
restrictions outlined in this ECP;

• Terrace repair, backfill replacement, and drain tile repair as necessary;
• Periodic inspection of water crossings; and
• Maintenance of a supply of emergency pipe, leak repair clamps, sleeves, and other equipment

needed for repair activities.

Erosion problems on the pipeline ROW will be reported to the local operations supervisor.  These reports 
may originate from landowners or company personnel performing routine patrols.  Corrective measures will 
be conducted as needed. 
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Figure 1-1  Trails Crossed by the Project in Massachusetts 

Figure 3-1  Appalachian Trail Crossing 

Figure 3-2  New England National Scenic Trail Crossings 
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ATTACHMENT B 

Plans  

Plan 3-1  Appalachian Trail Crossing Plan 

Plan 3-2  New England National Scenic Trail Crossing Plans 
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Summary of Impacts Within the Appalachian Trail Corridor

for Segment G of the Northeast Energy Direct Project

Facility

Primary Zone

(0-200 feet)

Secondary Zone

(200-500 feet)

Appalachian Trail

Corridor Total

Land Affected During

Construction (acres)¹

Land Affected During

Operation (acres)²

1: Land Affected During Construction includes all temporary impacts within the Appalachian Trail Corridor,

including Land Affected During Operation.

2: Land Affected During Operation includes only new permanent ROW within the Appalachian Trail Corridor.

50 0 100

1" = 100'

Legend:

Centerline Appalachian Trail

Property Parcel Boundaries

Permanent Workspace

Temporary Workspace

Centerline of Proposed Pipeline

(Wright Dracut Pipeline Segment G)
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Appalachian Trail Crossing Plan Drawing “Construction Notes”:

1. Tennessee will provide the MADCR and NPS with notification 30

days prior to the anticipated start of construction and notification

at least 10 days prior to entry onto MADCR and NPS lands for

the commencement of construction.

2. Proposed workspace limits will be clearly marked in the field

prior to construction to prevent inadvertent clearing of

unauthorized areas.

3. Appropriate safety/exclusion fencing, and signs will be installed

along the New England National Scenic Trail across the ROW

and at intersecting access roads prior to the initiation of

construction activities within the New England National Scenic

Trail Corridor.

4. Signs notifying hikers of construction will be placed along the
New England National Scenic Trail approximately 150 feet to
either side of the construction ROW and intersecting access
roads.

5. During periods of construction activities requiring an alternative

trail route to be employed, signs will be posted at the

intersections of the New England National Scenic Trail and the

alternate trail, which will identifying the temporary closure and

location of reroute. Temporary safety/exclusion fencing will be

installed across the entrance to the closed portion of each trail.

6. During construction activities across the New England National

Scenic Trail requiring hikers to be escorted across the

construction ROW, Tennessee will assess the volume of hiker

traffic during construction and if necessary, staff the New

England National Scenic Trail crossing with safety personnel to

inform hikers of the construction and safely escort pedestrian

traffic across the workspace.

7. Depending on the construction activity and when construction

activity at the Appalachian Trail footpath crossing would

necessitate, pedestrian traffic will be escorted along the edge of

the workspace to a cordoned-off crossing of the construction

ROW set up a safe distance away.

8. If necessary, a temporary crossing of the trench will be installed

to allow pedestrian traffic to safely cross the construction ROW.

9. During discrete blasting activities, Tennessee will establish a

1,000-foot exclusion zone for safety within which all

non-essential personnel, including hikers, will not be permitted.

10. During discrete blasting activities, Tennessee will post safety

personnel at both the north and south intersections of the

Appalachian Trail and the 1,000-foot exclusion zone to assure

that no hikers enter the exclusion zone during discrete blasting

activities.

11. Tennessee will utilize Access Road NED-TAR-G-1000 during

construction.

12. Restoration and re-seeding/re-planting of disturbed areas in

the Appalachian Trail Corridor will be conducted in accordance

with Tennessee's Northeast Energy Direct - Environmental

Construction Plan for Massachusetts.

Summary of Construction Activities and Access Methods At Trail Crossing

Activity Type

Site Preparation

Site Preparation

Site Preparation

Discrete Period

Discrete Period

Site Preparation

Discrete Period

General Construction

Discrete Period

General Construction

Discrete Period

General Construction

Post-Construction

Access Method

Unescorted

Unescorted

Unescorted

Escorted

Escorted

Unescorted

Escorted

Escorted

Escorted

Escorted

Escorted

Escorted

Unescorted

Approximate Duration

Not Applicable

Not Applicable

Not Applicable

1 - Day

1 - Day

Not Applicable

1 - 2 Days

1 - Day

2 - Days

1 - Day

1 - 2 Days

1 - 2 Days

Not Applicable

,

Activity¹

Surveying and flagging of limit of construction

Installation of construction exclusion fencing

along the trails

Installation of signs identifying upcoming

construction activities

Tree Felling

Tree and vegetation clearing of workspace²

Installation of erosion control devices

Grading of workspace²

Stringing of pipe

Blasting²,³

Trenching up to trails

Trenching across trails, lowering-in, welding,

weld inspection, pipe coating, backfill

Restoration of ROW / planting activities

Post-construction monitoring

1.    Activities are listed in a general chronological order, although actual activities may occur out of sequence.

2.   Timing of discrete periods is dependent largely on site conditions encountered at the trail crossing at the start of construction.

3.   Timing of blasting activities may result in a momentary interruption of trail access.
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Summary of Impacts Within the New England National Scenic Trail

Corridor for Segment H of the Northeast Energy Direct Project

Facility¹

New England

National Scenic

Trail Corridor

1: The width of the New England Scenic Trail is 20-feet.

2: Land Affected During Construction includes all temporary impacts within the New England National Scenic Trail Corridor,

including Land Affected During Operation.

3: Land Affected During Operation includes only new permanent ROW within the New England National Scenic Trail Corridor.

0.07 0.03

Land Affected During

Construction (acres)²

Land Affected During

Operation (acres)³

Legend:
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Temporary Workspace

Centerline of Proposed Pipeline

(Wright to Dracut Pipeline Segment H)
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X X

Construction Fence



X

X

X

X

X

X

X

X

X

X

X

X

CONSTRUCTION FENCE

N

E

W

 

E

N

G

L

A

N

D

 

N

A

T

I

O

N

A

L

 

S

C

E

N

I

C

 

T

R

A

I

L

℄
 
P

R
O

P
O

S
E

D
 
P

I
P

E
L
I
N

E

50'

A

C

C

E

S

S

 
R

O

A

D

 
-

N

E

D

-
T

A

R

-
H

-
2
0
0
0

FRANKLIN COUNTY

COMMONWEALTH OF

MASSACHUSETTS

MP 25.7

PREPARED FOR

PREPARED BY

AECOM

701 Corporate Center Drive,

Suite 475

Raleigh, North Carolina 27607

919.854.6200 tel

919.854.6259 fax

www.aecom.com

PROJECT

SHEET NUMBER

PROJECT NUMBER

60328763

2     of     3

DATE

November 2015

SHEET TITLE

Tennessee Gas Pipeline Company,

L.C.C.

P.O. Box 2511

Houston, Texas 77252-2511

New England National Scenic Trail

Crossing Plan

Franklin County, Massachusetts

NORTHEAST ENERGY

PIPELINE COMPANY, L.L.C.

Plan 3-2

New England National Scenic Trail

Crossing Plan -

Massachusetts

Crossing #2

Summary of Impacts Within the New England National Scenic Trail

Corridor for Segment H of the Northeast Energy Direct Project

Facility¹

New England

National Scenic

Trail Corridor

Land Affected During

Construction (acres)²

Land Affected During

Operation (acres)³

1: The width of the New England Scenic Trail is 20-feet.

2: Land Affected During Construction includes all temporary impacts within the New England National Scenic Trail Corridor,

including Land Affected During Operation.

3: Land Affected During Operation includes only new permanent ROW within the New England National Scenic Trail Corridor.

50 0 100

1" = 100'

0.09
0.03

Legend:

Property Parcel Boundaries

Permanent Workspace

Temporary Workspace

Centerline of Proposed Pipeline
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Impacts to 20 foot Wide Trail Corridor
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New England National Scenic Trail Crossing Plan Drawing “Construction Notes”:

1. Tennessee will provide the NPS with notification 30 days prior to the anticipated

start of construction and notification at least 10 days prior to entry onto NPS lands

for the commencement of construction.

2. Appropriate safety/exclusion fencing, and signs will be installed across the ROW

along the New England National Scenic Trail prior to the initiation of construction

activities within the New England National Scenic Trail Corridor.

3. Signs notifying hikers of construction will be placed along the New England National

Scenic Trail approximately 150 feet to the north and south of the construction ROW.

4. Signs notifying hikers of construction will be placed along the New England National

Scenic Trail approximately 150 feet to either side of the construction ROW and

intersecting access roads.

5. During periods of construction activities requiring an alternative trail route to be

employed, signs will be posted at the intersections of the New England National

Scenic Trail and the alternate trail, which will identifying the temporary closure and

location of reroute. Temporary safety/exclusion fencing will be installed across the

entrance to the closed portion of each trail.

6. During construction activities across the New England National Scenic Trail

requiring hikers to be escorted across the construction ROW, Tennessee will

assess the volume of hiker traffic during construction and if necessary, staff the New

England National Scenic Trail crossing with safety personnel to inform hikers of the

construction and safely escort pedestrian traffic across the workspace.

7. If necessary, a temporary crossing of the trench will be installed to allow pedestrian

traffic to safely cross the construction ROW.

8. During discrete blasting activities, Tennessee will establish a 1,000-foot exclusion

zone for safety within which all non-essential personnel, including hikers, will not be

permitted.

9. During discrete blasting activities, Tennessee will post safety personnel at both the

north and south intersections of the New England National Scenic Trail and the

1,000-foot exclusion zone to assure that no hikers enter the exclusion zone during

discrete blasting activities.

10. Tennessee will utilize Access Roads NED-TAR-G-900 and NED-TAR-G-1000

during construction.

11. Tennessee will utilize Access Road NED-TAR-H-2000 during construction.

New England National Scenic Trail

Crossing Plan

Franklin County, Massachusetts

Summary of Construction Activities and Access Methods At Trail Crossing

Activity Type

Site Preparation

Site Preparation

Site Preparation

Discrete Period

Discrete Period

Site Preparation

Discrete Period

General Construction

Discrete Period

General Construction

Discrete Period

General Construction

Post-Construction

Access Method

Unescorted

Unescorted

Unescorted

Escorted

Escorted

Unescorted

Escorted

Escorted

Escorted

Escorted

Escorted

Escorted

Unescorted

Approximate Duration

Not Applicable

Not Applicable

Not Applicable

1 - Day

1 - Day

Not Applicable

1 - 2 Days

1 - Day

2 - Days

1 - Day

1 - 2 Days

1 - 2 Days

Not Applicable

,

Activity¹

Surveying and flagging of limit of construction

Installation of construction exclusion fencing

along the trails

Installation of signs identifying upcoming

construction activities

Tree Felling

Tree and vegetation clearing of workspace²

Installation of erosion control devices

Grading of workspace²

Stringing of pipe

Blasting²,³

Trenching up to trails

Trenching across trails, lowering-in, welding,

weld inspection, pipe coating, backfill

Restoration of ROW / planting activities

Post-construction monitoring

1.    Activities are listed in a general chronological order, although actual activities may occur out of sequence.

2.   Timing of discrete periods is dependent largely on site conditions encountered at the trail crossing at the start of construction.

3.   Timing of blasting activities may result in a momentary interruption of trail access.



This page intentionally left blank 



November 2015 

ATTACHMENT L15 

TENNESSEE’S UPLAND EROSION CONTROL, REVEGETATION, 
AND MAINTENANCE PLAN 



This page intentionally left blank 



Northeast Energy Direct Project 
Appendix H 

Upland Erosion Control, Revegetation, and Maintenance Plan 
H-i 

November 2015 

TABLE OF CONTENTS 

I. Applicability .............................................................................................................................. 1 

II. Supervision and Inspection ....................................................................................................... 1

A. Environmental Inspection ............................................................................................... 1 

B. Responsibilities of Environmental Inspectors .................................................................. 2 

III. Preconstruction Planning ......................................................................................................... 3

A. Construction Work Areas ............................................................................................... 3 

B. Drain Tile and Irrigation Systems ................................................................................... 3 

C. Grazing Deferment ......................................................................................................... 3 

D. Road Crossings and Access Points .................................................................................. 4 

E. Disposal Planning ........................................................................................................... 4 

F. Agency Coordination...................................................................................................... 4 

G. Spill Prevention and Response Procedures ...................................................................... 4 

H. Residential Construction ................................................................................................. 4 

I. Winter Construction Plans .............................................................................................. 5 

IV. Installation ................................................................................................................................ 5

A. Approved Areas of Disturbance ...................................................................................... 5 

B. Topsoil Segregation ........................................................................................................ 6 

C. Drain Tiles ..................................................................................................................... 6 

D. Irrigation ........................................................................................................................ 6 

E. Road Crossings and Access Points .................................................................................. 7 

F. Temporary Erosion Control ............................................................................................ 7 

V. Restor ation ................................................................................................................................ 9 

A. Cleanup .......................................................................................................................... 9 

B. Permanent Erosion Control Devices ............................................................................... 9 

C. Soil Compaction Mitigation .......................................................................................... 10 

D. Revegetation ................................................................................................................ 10 

VI. Off-Road Vehicle Control ....................................................................................................... 11

VII. Post-Construction Activities and Reporting........................................................................... 12

A. Monitoring and Maintenance ........................................................................................ 12 

B. Reporting ..................................................................................................................... 12 



This page intentionally left blank 



Northeast Energy Direct Project 
Appendix H 

Upland Erosion Control, Revegetation, and Maintenance Plan 
H-1 

November 2015 

Tennessee’s Upland Erosion Control, Revegetation, and Maintenance Plan document (“Plan”) is 
based in its entirety on the Federal Energy Regulatory Commission’s Upland Erosion Control, 
Revegetation and Maintenance Plan (May 2013 version) (“Commission’s Plan”).  Tennessee has 
identified certain modifications to the provisions of the Commission’s Plan and is requesting 
approval of these modifications, specific to the Northeast Energy Direct Project as part of the 
Environmental Report submitted for the Project.  Justifications for these requested modifications 
are set forth in Tennessee’s Project-Specific Environmental Construction Plans for each state, and 
are identified in bold text below. 

I. APPLICABILITY 

A. The intent of this Plan is to assist project sponsors by identifying baseline mitigation measures for 
minimizing erosion and enhancing revegetation.  Project sponsors shall specify in their 
applications for a new FERC authorization and in prior notice and advance notice filings, any 
individual measures in this Plan they consider unnecessary, technically infeasible, or unsuitable 
due to local conditions and fully describe any alternative measures they would use.  Project 
sponsors shall also explain how those alternative measures would achieve a comparable level of 
mitigation. 

Once a project is authorized, project sponsors can request further changes as variances to the 
measures in this Plan (or the applicant’s approved plan). The Director of the Office of Energy 
Projects (Director) will consider approval of variances upon the project sponsor’s written request, 
if the Director agrees that a variance: 

1. Provides equal or better environmental protection;
2. Is necessary because a portion of this Plan is infeasible or unworkable based on project-

specific conditions; or
3. Is specifically required in writing by another federal, state, or Native American land

management agency for the portion of the project on its land or under its jurisdiction.

Sponsors of projects planned for construction under the automatic authorization provisions in the 
FERC’s regulations must receive written approval for any variances in advance of construction. 

Project-related impacts on wetland and waterbody systems are addressed in the staff’s Wetland 
and Waterbody Construction and Mitigation Procedures (Procedures). 

II. SUPERVISION AND INSPECTION 

A. ENVIRONMENTAL INSPECTION 

1. At least one Environmental Inspector is required for each construction spread during construction
and restoration (as defined by section V). The number and experience of Environmental
Inspectors assigned to each construction spread shall be appropriate for the length of the
construction spread and the number/significance of resources affected.
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2. Environmental Inspectors shall have peer status with all other activity inspectors. 
3. Environmental Inspectors shall have the authority to stop activities that violate the environmental 

conditions of the FERC’s Orders, stipulations of other environmental permits or approvals, or 
landowner easement agreements; and to order appropriate corrective action. 

 
B. RESPONSIBILITIES OF ENVIRONMENTAL INSPECTORS 

At a minimum, the Environmental Inspector(s) shall be responsible for: 

1. Inspecting construction activities for compliance with the requirements of this Plan, the 
Procedures, the environmental conditions of the FERC’s Orders, the mitigation measures 
proposed by the project sponsor (as approved and/or modified by the Order), other environmental 
permits and approvals, and environmental requirements in landowner easement agreements. 

2. Identifying, documenting, and overseeing corrective actions, as necessary to bring an activity 
back into compliance; 

3. Verifying that the limits of authorized construction work areas and locations of access roads are 
visibly marked before clearing, and maintained throughout construction; 

4. Verifying the location of signs and highly visible flagging marking the boundaries of sensitive 
resource areas, waterbodies, wetlands, or areas with special requirements along the construction 
work area; 

5. Identifying erosion/sediment control and soil stabilization needs in all areas; 
6. Ensuring that the design of slope breakers will not cause erosion or direct water into sensitive 

environmental resource areas, including cultural resource sites, wetlands, waterbodies, and 
sensitive species habitats; 

7. Verifying that dewatering activities are properly monitored and do not result in the deposition of 
sand, silt, and/or sediment into sensitive environmental resource areas, including wetlands, 
waterbodies, cultural resource sites, and sensitive species habitats; stopping dewatering activities 
if such deposition is occurring and ensuring the design of the discharge is changed to prevent 
reoccurrence; and verifying that dewatering structures are removed after completion of 
dewatering activities; 

8. Ensuring that subsoil and topsoil are tested in agricultural and residential areas to measure 
compaction and determine the need for corrective action; 

9. Advising the Chief Construction Inspector when environmental conditions (such as wet weather 
or frozen soils) make it advisable to restrict or delay construction activities to avoid topsoil 
mixing or excessive compaction; 

10. Ensuring restoration of contours and topsoil; 
11. Verifying that the soils imported for agricultural or residential use are certified as free of noxious 

weeds and soil pests, unless otherwise approved by the landowner; 
12. Ensuring that erosion control devices are properly installed to prevent sediment flow into 

sensitive environmental resource areas (e.g., wetlands, waterbodies, cultural resource sites, and 
sensitive species habitats) and onto roads, and determining the need for additional erosion control 
devices; 

13. Inspecting and ensuring the maintenance of temporary erosion control measures at least: 
a. On a daily basis in areas of active construction or equipment operation; 
b. On a weekly basis in areas with no construction or equipment operation; and 
c. Within 24 hours of each 0.5 inch of rainfall; 
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14. Ensuring the repair of all ineffective temporary erosion control measures within 24 hours of
identification, or as soon as conditions allow if compliance with this time frame would result in
greater environmental impacts;

15. Keeping records of compliance with the environmental conditions of the FERC’s Orders, and the
mitigation measures proposed by the project sponsor in the application submitted to the FERC,
and other federal or state environmental permits during active construction and restoration;

16. Identifying areas that should be given special attention to ensure stabilization and restoration after
the construction phase; and

17. Verifying that locations for any disposal of excess construction materials for beneficial reuse
comply with section III.E.

III. PRECONSTRUCTION PLANNING

The project sponsor shall do the following before construction: 

A. CONSTRUCTION WORK AREAS 

1. Identify all construction work areas (e.g., construction right-of-way, extra work space areas, pipe
storage and contractor yards, borrow and disposal areas, access roads) that would be needed for
safe construction.  The project sponsor must ensure that appropriate cultural resources and
biological surveys are conducted, as determined necessary by the appropriate federal and state
agencies.

2. Project sponsors are encouraged to consider expanding any required cultural resources and
endangered species surveys in anticipation of the need for activities outside of authorized work
areas.

3. Plan construction sequencing to limit the amount and duration of open trench sections, as
necessary, to prevent excessive erosion or sediment flow into sensitive environmental resource
areas.

B. DRAIN TILE AND IRRIGATION SYSTEMS

1. Attempt to locate existing drain tiles and irrigation systems.
2. Contact landowners and local soil conservation authorities to determine the locations of future

drain tiles that are likely to be installed within 3 years of the authorized construction.
3. Develop procedures for constructing through drain-tiled areas, maintaining irrigation systems

during construction, and repairing drain tiles and irrigation systems after construction.
4. Engage qualified drain tile specialists, as needed to conduct or monitor repairs to drain tile

systems affected by construction.  Use drain tile specialists from the project area, if available.

C. GRAZING DEFERMENT

Develop grazing deferment plans with willing landowners, grazing permittees, and land management 
agencies to minimize grazing disturbance of revegetation efforts. 



 

Northeast Energy Direct Project 
Appendix H 

Upland Erosion Control, Revegetation, and Maintenance Plan 
H-4 

 

November 2015 

D. ROAD CROSSINGS AND ACCESS POINTS 

Plan for safe and accessible conditions at all roadway crossings and access points during construction and 
restoration. 

E. DISPOSAL PLANNING 

Determine methods and locations for the regular collection, containment, and disposal of excess 
construction materials and debris (e.g., timber, slash, mats, garbage, drill cuttings and fluids, excess rock) 
throughout the construction process. Disposal of materials for beneficial reuse must not result in adverse 
environmental impact and is subject to compliance with all applicable survey, landowner or land 
management agency approval, and permit requirements. 

F. AGENCY COORDINATION 

The project sponsor must coordinate with the appropriate local, state, and federal agencies as outlined in 
this Plan and/or required by the FERC’s Orders. 

1. Obtain written recommendations from the local soil conservation authorities or land management 
agencies regarding permanent erosion control and revegetation specifications. 

2. Develop specific procedures in coordination with the appropriate agencies to prevent the 
introduction or spread of invasive species, noxious weeds, and soil pests resulting from 
construction and restoration activities. 

3. Develop specific procedures in coordination with the appropriate agencies and landowners, as 
necessary, to allow for livestock and wildlife movement and protection during construction. 

4. Develop specific blasting procedures in coordination with the appropriate agencies that address 
pre- and post-blast inspections; advanced public notification; and mitigation measures for 
building foundations, groundwater wells, and springs.  Use appropriate methods (e.g., blasting 
mats) to prevent damage to nearby structures and to prevent debris from entering sensitive 
environmental resource areas. 

G. SPILL PREVENTION AND RESPONSE PROCEDURES 

The project sponsor shall develop project-specific Spill Prevention and Response Procedures, as specified 
in section IV of the staff's Procedures.  A copy must be filed with the Secretary of the FERC (Secretary) 
prior to construction and made available in the field on each construction spread.  The filing requirement 
does not apply to projects constructed under the automatic authorization provisions in the FERC’s 
regulations. 

H. RESIDENTIAL CONSTRUCTION 

For all properties with residences located within 50 feet of construction work areas, project sponsors 
shall:  avoid removal of mature trees and landscaping within the construction work area unless necessary 
for safe operation of construction equipment, or as specified in landowner agreements; fence the edge of 
the construction work area for a distance of 100 feet on either side of the residence; and restore all lawn 
areas and landscaping immediately following clean up operations, or as specified in landowner 
agreements.  If seasonal or other weather conditions prevent compliance with these time frames, maintain 
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and monitor temporary erosion controls (sediment barriers and mulch) until conditions allow completion 
of restoration. 

I. WINTER CONSTRUCTION PLANS 

If construction is planned to occur during winter weather conditions, project sponsors shall develop and 
file a project-specific winter construction plan with the FERC application.  This filing requirement does 
not apply to projects constructed under the automatic authorization provisions of the FERC’s regulations. 

The plan shall address: 

1. Winter construction procedures (e.g., snow handling and removal, access road construction and
maintenance, soil handling under saturated or frozen conditions, topsoil stripping);

2. Stabilization and monitoring procedures if ground conditions will delay restoration until the
following spring (e.g., mulching and erosion controls, inspection and reporting, stormwater
control during spring thaw conditions); and

3. Final restoration procedures (e.g., subsidence and compaction repair, topsoil replacement,
seeding).

IV. INSTALLATION

A. APPROVED AREAS OF DISTURBANCE 

1. Project-related ground disturbance shall be limited to the construction right-of-way, extra work
space areas, pipe storage yards, borrow and disposal areas, access roads, and other areas approved
in the FERC’s Orders.  Any project- related ground disturbing activities outside these areas will
require prior Director approval.  This requirement does not apply to activities needed to comply
with the Plan and Procedures (i.e., slope breakers, energy-dissipating devices, dewatering
structures, drain tile system repairs) or minor field realignments and workspace shifts per
landowner needs and requirements that do not affect other landowners or sensitive environmental
resource areas.  All construction or restoration activities outside of authorized areas are subject to
all applicable survey and permit requirements, and landowner easement agreements.

2. The construction right-of-way width for a project shall not exceed 75 feet or that described in the
FERC application unless otherwise modified by a FERC Order.  However, in limited, non-
wetland areas, this construction right-of- way width may be expanded by up to 25 feet without
Director approval to accommodate full construction right-of-way topsoil segregation and to
ensure safe construction where topographic conditions (e.g., side-slopes) or soil limitations
require it.  Twenty-five feet of extra construction right-of-way width may also be used in limited,
non-wetland or non-forested areas for truck turn-arounds where no reasonable alternative access
exists.
Project use of these additional limited areas is subject to landowner or land management agency
approval and compliance with all applicable survey and permit requirements.  When additional
areas are used, each one shall be identified and the need explained in the weekly or biweekly
construction reports to the FERC, if required.  The following material shall be included in the
reports:
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a. The location of each additional area by station number and reference to previously filed 
alignment sheets, or updated alignment sheets showing the additional areas; 

b. Identification of the filing at FERC containing evidence that the additional areas were 
previously surveyed; and 

c. A statement that landowner approval has been obtained and is available in project files. 

Prior written approval of the Director is required when the authorized construction right-of-way 
width would be expanded by more than 25 feet. 

B. TOPSOIL SEGREGATION 

1. Unless the landowner or land management agency specifically approves otherwise, prevent the 
mixing of topsoil with subsoil by stripping topsoil from either the full work area or from the 
trench and subsoil storage area (ditch plus spoil side method) in: 
a. Cultivated or rotated croplands, and managed pastures; 
b. Residential areas; 
c. Hayfields; and 
d. Other areas at the landowner’s or land managing agency’s request. 

2. In residential areas, importation of topsoil is an acceptable alternative to topsoil segregation. 
3. Where topsoil segregation is required, the project sponsor must: 

a. Segregate at least 12 inches of topsoil in deep soils (more than 12 inches of topsoil); and 
b. Make every effort to segregate the entire topsoil layer in soils with less than 12 inches of 

topsoil. 
4. Maintain separation of salvaged topsoil and subsoil throughout all construction activities. 
5. Segregated topsoil may not be used for padding the pipe, constructing temporary slope breakers 

or trench plugs, improving or maintaining roads, or as a fill material. 
6. Stabilize topsoil piles and minimize loss due to wind and water erosion with use of sediment 

barriers, mulch, temporary seeding, tackifiers, or functional equivalents, where necessary. 

C. DRAIN TILES 

1. Mark locations of drain tiles damaged during construction. 
2. Probe all drainage tile systems within the area of disturbance to check for damage. 
3. Repair damaged drain tiles to their original or better condition.  Do not use filter-covered drain 

tiles unless the local soil conservation authorities and the landowner agree.  Use qualified 
specialists for testing and repairs. 

4. For new pipelines in areas where drain tiles exist or are planned, ensure that the depth of cover 
over the pipeline is sufficient to avoid interference with drain tile systems.  For adjacent pipeline 
loops in agricultural areas, install the new pipeline with at least the same depth of cover as the 
existing pipeline(s). 

D. IRRIGATION 

Maintain water flow in crop irrigation systems, unless shutoff is coordinated with affected parties. 
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E. ROAD CROSSINGS AND ACCESS POINTS 

1. Maintain safe and accessible conditions at all road crossings and access points during
construction.

2. If crushed stone access pads are used in residential or agricultural areas, place the stone on
synthetic fabric to facilitate removal.

3. Minimize the use of tracked equipment on public roadways.  Remove any soil or gravel spilled or
tracked onto roadways daily or more frequent as necessary to maintain safe road conditions.
Repair any damages to roadway surfaces, shoulders, and bar ditches.

F. TEMPORARY EROSION CONTROL

Install temporary erosion controls immediately after initial disturbance of the soil. Temporary erosion 
controls must be properly maintained throughout construction (on a daily basis) and reinstalled as 
necessary (such as after backfilling of the trench) until replaced by permanent erosion controls or 
restoration is complete. 

1. Temporary Slope Breakers
a. Temporary slope breakers are intended to reduce runoff velocity and divert water off the

construction right-of-way.  Temporary slope breakers may be constructed of materials such as
soil, silt fence, staked hay or straw bales, or sand bags.

Silt fence, staked hay, straw bales and sandbags will not be used to construct temporary slope 
breakers in upland areas, as these barriers are not intended to convey concentrated flow, only 
minimal sheet flow.  This provides more appropriate resource protection than the Commission’s 
Plan. 

b. Install temporary slope breakers on all disturbed areas, as necessary to avoid excessive
erosion.  Temporary slope breakers must be installed on slopes greater than 5 percent where
the base of the slope is less than 50 feet from waterbody, wetland, and road crossings at the
following spacing (closer spacing shall be used if necessary):

Slope (%) Spacing (feet) 

5 - 15 300 

>15 - 30 200 

>30 100 

c. Direct the outfall of each temporary slope breaker to a stable, well vegetated area or construct
an energy-dissipating device at the end of the slope breaker and off the construction right-of-
way.

d. Position the outfall of each temporary slope breaker to prevent sediment discharge into
wetlands, waterbodies, or other sensitive environmental resource areas.

2. Temporary Trench Plugs
Temporary trench plugs are intended to segment a continuous open trench prior to backfill.
a. Temporary trench plugs may consist of unexcavated portions of the trench, compacted

subsoil, sandbags, or some functional equivalent.
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b. Position temporary trench plugs, as necessary, to reduce trenchline erosion and minimize the 
volume and velocity of trench water flow at the base of slopes. 

3. Sediment Barriers 
a. Sediment barriers are intended to stop the flow of sediments and to prevent the deposition of 

sediments beyond approved workspaces or into sensitive resources. 
b. Sediment barriers may be constructed of materials such as silt fence, staked hay or straw 

bales, compacted earth (e.g., driveable berms across travelways), sand bags, or other 
appropriate materials. 

c. At a minimum, install and maintain temporary sediment barriers across the entire 
construction right-of-way at the base of slopes greater than 5 percent where the base of the 
slope is less than 50 feet from a waterbody, wetland, or road crossing until revegetation is 
successful as defined in this Plan.  Leave adequate room between the base of the slope and 
the sediment barrier to accommodate ponding of water and sediment deposition. 

d. Where wetlands or waterbodies are adjacent to and downslope of construction work areas, 
install sediment barriers along the edge of these areas, as necessary to prevent sediment flow 
into the wetland or waterbody. 

4. Mulch 
a. Apply mulch on all slopes (except in cultivated cropland) concurrent with or immediately 

after seeding, where necessary to stabilize the soil surface and to reduce wind and water 
erosion.  Spread mulch uniformly over the area to cover at least 75 percent of the ground 
surface at a rate of 2 tons/acre of straw or its equivalent, unless the local soil conservation 
authority, landowner, or land managing agency approves otherwise in writing. 

b. Mulch can consist of weed-free straw or hay, wood fiber hydromulch, erosion control fabric, 
or some functional equivalent. 

c. Mulch all disturbed upland areas (except cultivated cropland) before seeding if: 
1) Final grading and installation of permanent erosion control measures will not be 

completed in an area within 20 days after the trench in that area is backfilled (10 days in 
residential areas), as required in section V.A.1; or 

2) Construction or restoration activity is interrupted for extended periods, such as when 
seeding cannot be completed due to seeding period restrictions. 

d. If mulching before seeding, increase mulch application on all slopes within 100 feet of 
waterbodies and wetlands to a rate of 3 tons/acre of straw or equivalent. 

e. If wood chips are used as mulch, do not use more than 1 ton/acre and add the equivalent of 
11 lbs/acre available nitrogen (at least 50 percent of which is slow release). 

f. Ensure that mulch is adequately anchored to minimize loss due to wind and water. 
g. When anchoring with liquid mulch binders, use rates recommended by the manufacturer.  Do 

not use liquid mulch binders within 100 feet of wetlands or waterbodies, except where the 
product is certified environmentally non-toxic by the appropriate state or federal agency or 
independent standards-setting organization. 

h. Do not use synthetic monofilament mesh/netted erosion control materials in areas designated 
as sensitive wildlife habitat, unless the product is specifically designed to minimize harm to 
wildlife.  Anchor erosion control fabric with staples or other appropriate devices. 
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V. RESTORATION 

A. CLEANUP 

1. Commence cleanup operations immediately following backfill operations. Complete final
grading, topsoil replacement, and installation of permanent erosion control structures within 20
days after backfilling the trench (10 days in residential areas).  If seasonal or other weather
conditions prevent compliance with these time frames, maintain temporary erosion controls (i.e.,
temporary slope breakers, sediment barriers, and mulch) until conditions allow completion of
cleanup.
If construction or restoration unexpectedly continues into the winter season when conditions
could delay successful decompaction, topsoil replacement, or seeding until the following spring,
file with the Secretary for the review and written approval of the Director, a winter construction
plan (as specified in section III.I). This filing requirement does not apply to projects constructed
under the automatic authorization provisions of the FERC’s regulations.

2. A travel lane may be left open temporarily to allow access by construction traffic if the temporary
erosion control structures are installed as specified in section IV.F and inspected and maintained
as specified in sections II.B.12 through 14.  When access is no longer required the travel lane
must be removed and the right-of-way restored.

3. Rock excavated from the trench may be used to backfill the trench only to the top of the existing
bedrock profile.  Rock that is not returned to the trench shall be considered construction debris,
unless approved for use as mulch or for some other use on the construction work areas by the
landowner or land managing agency.

4. Remove excess rock from at least the top 12 inches of soil in all cultivated or rotated cropland,
managed pastures, hayfields, and residential areas, as well as other areas at the landowner’s
request.  The size, density, and distribution of rock on the construction work area shall be similar
to adjacent areas not disturbed by construction.  The landowner or land management agency may
approve other provisions in writing.

5. Grade the construction right-of-way to restore pre-construction contours and leave the soil in the
proper condition for planting.

6. Remove construction debris from all construction work areas unless the landowner or land
managing agency approves leaving materials onsite for beneficial reuse, stabilization, or habitat
restoration.

7. Remove temporary sediment barriers when replaced by permanent erosion control measures or
when revegetation is successful.

B. PERMANENT EROSION CONTROL DEVICES 

1. Trench Breakers
a. Trench breakers are intended to slow the flow of subsurface water along the trench.  Trench

breakers may be constructed of materials such as sand bags or polyurethane foam.  Do not
use topsoil in trench breakers.

b. An engineer or similarly qualified professional shall determine the need for and spacing of
trench breakers.  Otherwise, trench breakers shall be installed at the same spacing as and
upslope of permanent slope breakers.

c. In agricultural fields and residential areas where slope breakers are not typically required,
install trench breakers at the same spacing as if permanent slope breakers were required.
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d. At a minimum, install a trench breaker at the base of slopes greater than 5 percent where the 
base of the slope is less than 50 feet from a waterbody or wetland and where needed to avoid 
draining a waterbody or wetland.  Install trench breakers at wetland boundaries, as specified 
in the Procedures.  Do not install trench breakers within a wetland. 

2. Permanent Slope Breakers 
a. Permanent slope breakers are intended to reduce runoff velocity, divert water off the 

construction right-of-way, and prevent sediment deposition into sensitive resources.  
Permanent slope breakers may be constructed of materials such as soil, stone, or some 
functional equivalent. 

b. Construct and maintain permanent slope breakers in all areas, except cultivated areas and 
lawns, unless requested by the landowner, using spacing recommendations obtained from the 
local soil conservation authority or land managing agency. 
In the absence of written recommendations, use the following spacing unless closer spacing is 
necessary to avoid excessive erosion on the construction right-of-way: 

Slope (%) Spacing (feet) 

5 - 15 300 

>15 - 30 200 

>30 100 
 

c. Construct slope breakers to divert surface flow to a stable area without causing water to pool 
or erode behind the breaker.  In the absence of a stable area, construct appropriate energy-
dissipating devices at the end of the breaker. 

d. Slope breakers may extend slightly (about 4 feet) beyond the edge of the construction right-
of-way to effectively drain water off the disturbed area.  Where slope breakers extend beyond 
the edge of the construction right-of-way, they are subject to compliance with all applicable 
survey requirements. 

C. SOIL COMPACTION MITIGATION 

1. Test topsoil and subsoil for compaction at regular intervals in agricultural and residential areas 
disturbed by construction activities.  Conduct tests on the same soil type under similar moisture 
conditions in undisturbed areas to approximate preconstruction conditions.  Use penetrometers or 
other appropriate devices to conduct tests. 

2. Plow severely compacted agricultural areas with a paraplow or other deep tillage implement.  In 
areas where topsoil has been segregated, plow the subsoil before replacing the segregated topsoil. 
If subsequent construction and cleanup activities result in further compaction, conduct additional 
tilling. 

3. Perform appropriate soil compaction mitigation in severely compacted residential areas. 

D. REVEGETATION 

1. General 
a. The project sponsor is responsible for ensuring successful revegetation of soils disturbed by 

project-related activities, except as noted in section V.D.1.b. 
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b. Restore all turf, ornamental shrubs, and specialized landscaping in accordance with the
landowner’s request, or compensate the landowner.  Restoration work must be performed by
personnel familiar with local horticultural and turf establishment practices.

2. Soil Additives
Fertilize and add soil pH modifiers in accordance with written recommendations obtained from
the local soil conservation authority, land management agencies, or landowner.  Incorporate
recommended soil pH modifier and fertilizer into the top 2 inches of soil as soon as practicable
after application.

3. Seeding Requirements
a. Prepare a seedbed in disturbed areas to a depth of 3 to 4 inches using appropriate equipment

to provide a firm seedbed.  When hydroseeding, scarify the seedbed to facilitate lodging and
germination of seed.

b. Seed disturbed areas in accordance with written recommendations for seed mixes, rates, and
dates obtained from the local soil conservation authority or the request of the landowner or
land management agency. Seeding is not required in cultivated croplands unless requested by
the landowner.

c. Perform seeding of permanent vegetation within the recommended seeding dates.  If seeding
cannot be done within those dates, use appropriate temporary erosion control measures
discussed in section IV.F and perform seeding of permanent vegetation at the beginning of
the next recommended seeding season.  Dormant seeding or temporary seeding of annual
species may also be used, if necessary, to establish cover, as approved by the Environmental
Inspector.  Lawns may be seeded on a schedule established with the landowner.

d. In the absence of written recommendations from the local soil conservation authorities, seed
all disturbed soils within 6 working days of final grading, weather and soil conditions
permitting, subject to the specifications in section V.D.3.a through V.D.3.c.

e. Base seeding rates on Pure Live Seed.  Use seed within 12 months of seed testing.
f. Treat legume seed with an inoculant specific to the species using the manufacturer’s

recommended rate of inoculant appropriate for the seeding method (broadcast, drill, or
hydro).

g. In the absence of written recommendations from the local soil conservation authorities,
landowner, or land managing agency to the contrary, a seed drill equipped with a cultipacker
is preferred for seed application.
Broadcast or hydroseeding can be used in lieu of drilling at double the recommended seeding
rates.  Where seed is broadcast, firm the seedbed with a cultipacker or roller after seeding.  In
rocky soils or where site conditions may limit the effectiveness of this equipment, other
alternatives may be appropriate (e.g., use of a chain drag) to lightly cover seed after
application, as approved by the Environmental Inspector.

VI. OFF-ROAD VEHICLE CONTROL

To each owner or manager of forested lands, offer to install and maintain measures to control 
unauthorized vehicle access to the right-of-way.  These measures may include: 

a) Signs;
b) Fences with locking gates;
c) Slash and timber barriers, pipe barriers, or a line of boulders across the right-of-way; and
d) Conifers or other appropriate trees or shrubs across the right-of-way.
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VII. POST-CONSTRUCTION ACTIVITIES AND REPORTING 

A. MONITORING AND MAINTENANCE 

1. Conduct follow-up inspections of all disturbed areas, as necessary, to determine the success of 
revegetation and address landowner concerns.  At a minimum, conduct inspections after the first 
and second growing seasons. 

2. Revegetation in non-agricultural areas shall be considered successful if upon visual survey the 
density and cover of non-nuisance vegetation are similar in density and cover to adjacent 
undisturbed lands.  In agricultural areas, revegetation shall be considered successful when upon 
visual survey, crop growth and vigor are similar to adjacent undisturbed portions of the same 
field, unless the easement agreement specifies otherwise. 
Continue revegetation efforts until revegetation is successful. 

3. Monitor and correct problems with drainage and irrigation systems resulting from pipeline 
construction in agricultural areas until restoration is successful. 

4. Restoration shall be considered successful if the right-of-way surface condition is similar to 
adjacent undisturbed lands, construction debris is removed (unless otherwise approved by the 
landowner or land managing agency per section V.A.6), revegetation is successful, and proper 
drainage has been restored. 

5. Routine vegetation mowing or clearing over the full width of the permanent right-of-way in 
uplands shall not be done more frequently than every 3 years. However, to facilitate periodic 
corrosion/leak surveys, a corridor not exceeding 10 feet in width centered on the pipeline may be 
cleared at a frequency necessary to maintain the 10-foot corridor in an herbaceous state. In no 
case shall routine vegetation mowing or clearing occur during the migratory bird nesting season 
between April 15 and August 1 of any year unless specifically approved in writing by the 
responsible land management agency or the U.S. Fish and Wildlife Service. 

6. Efforts to control unauthorized off-road vehicle use, in cooperation with the landowner, shall 
continue throughout the life of the project.  Maintain signs, gates, and permanent access roads as 
necessary. 

B. REPORTING 

1. The project sponsor shall maintain records that identify by milepost: 
a. Method of application, application rate, and type of fertilizer, pH modifying agent, seed, and 

mulch used; 
b. Acreage treated; 
c. Dates of backfilling and seeding; 
d. Names of landowners requesting special seeding treatment and a description of the follow-up 

actions; 
e. The location of any subsurface drainage repairs or improvements made during restoration; 

and 
f. Any problem areas and how they were addressed. 

2. The project sponsor shall file with the Secretary quarterly activity reports documenting the results 
of follow-up inspections required by section VII.A.1; any problem areas, including those 
identified by the landowner; and corrective actions taken for at least 2 years following 
construction. 
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The requirement to file quarterly activity reports with the Secretary does not apply to projects 
constructed under the automatic authorization, prior notice, or advanced notice provisions in the 
FERC’s regulations. 
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Tennessee’s Wetland and Waterbody Construction and Mitigation Procedures document 
(“Procedures”) is based in entirety on the Federal Energy Regulatory Commission’s Wetland and 
Waterbody Construction and Mitigation Procedures (May 2013 version) (“Commission’s 
Procedures”).  Tennessee has identified certain modifications to the provisions of the Commission’s 
Procedures and is requesting approval of these modifications,  specific to the Northeast Energy 
Direct Project as part of the Environmental Report submitted for the Project.  Justifications for 
these requested modifications are set forth in Resource Reports 2 and 8, and are identified in bold 
text below. 

I. APPLICABILITY 

A. The intent of these Procedures is to assist project sponsors by identifying baseline mitigation 
measures for minimizing the extent and duration of project-related disturbance on wetlands and 
waterbodies.  Project sponsors shall specify in their applications for a new FERC authorization, and in 
prior notice and advance notice filings, any individual measures in these Procedures they consider 
unnecessary, technically infeasible, or unsuitable due to local conditions and fully describe any 
alternative measures they would use.  Project sponsors shall also explain how those alternative 
measures would achieve a comparable level of mitigation. 

Once a project is authorized, project sponsors can request further changes as variances to the 
measures in these Procedures (or the applicant’s approved procedures).  The Director of the Office of 
Energy Projects (Director) will consider approval of variances upon the project sponsor’s written 
request, if the Director agrees that a variance: 

1. Provides equal or better environmental protection;
2. Is necessary because a portion of these Procedures is infeasible or unworkable based on project-

specific conditions; or
3. Is specifically required in writing by another federal, state, or Native American land management

agency for the portion of the project on its land or under its jurisdiction.

Sponsors of projects planned for construction under the automatic authorization provisions in the 
FERC’s regulations must receive written approval for any variances in advance of construction. 

Project-related impacts on non-wetland areas are addressed in the staff’s Upland Erosion Control, 
Revegetation, and Maintenance Plan (Plan). 

B. Definitions 

1. “Waterbody” includes any natural or artificial stream, river, or drainage with perceptible flow at
the time of crossing, and other permanent waterbodies such as ponds and lakes:
a. “minor waterbody” includes all waterbodies less than or equal to 10 feet wide at the water’s

edge at the time of crossing;
b. “intermediate waterbody” includes all waterbodies greater than 10 feet wide but less than or

equal to 100 feet wide at the water’s edge at the time of crossing; and
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c. “major waterbody” includes all waterbodies greater than 100 feet wide at the water’s edge at 
the time of crossing. 

2. “Wetland” includes any area that is not in actively cultivated or rotated cropland and that satisfies 
the requirements of the current federal methodology for identifying and delineating wetlands. 

II. PRECONSTRUCTION FILING 

A. The following information must be filed with the Secretary of the FERC (Secretary) prior to the 
beginning of construction, for the review and written approval by the Director: 

1. Site-specific justifications for extra work areas that would be closer than 50 feet from a 
waterbody or wetland; and 

2. Site-specific justifications for the use of a construction right-of-way greater than 75 feet wide in 
wetlands. 

B. The following information must be filed with the Secretary prior to the beginning of construction.  
These filing requirements do not apply to projects constructed under the automatic authorization 
provisions in the FERC’s regulations: 

1. Spill Prevention and Response Procedures specified in section IV.A; 
2. A schedule identifying when trenching or blasting will occur within each waterbody greater than 

10 feet wide, within any designated coldwater fishery, and within any waterbody identified as 
habitat for federally-listed threatened or endangered species.  The project sponsor will revise the 
schedule as necessary to provide FERC staff at least 14 days advance notice.  Changes within this 
last 14-day period must provide for at least 48 hours advance notice; 

3. Plans for horizontal directional drills (HDD) under wetlands or waterbodies, specified in 
section V.B.6.d; 

4. Site-specific plans for major waterbody crossings, described in section V.B.9; 
5. A wetland delineation report as described in section VI.A.1, if applicable; and 
6. The hydrostatic testing information specified in section VII.B.3.  

III. ENVIRONMENTAL INSPECTORS 

A. At least one Environmental Inspector having knowledge of the wetland and waterbody conditions in 
the project area is required for each construction spread. The number and experience of 
Environmental Inspectors assigned to each construction spread shall be appropriate for the length of 
the construction spread and the number/significance of resources affected. 

B. The Environmental Inspector’s responsibilities are outlined in the Upland Erosion Control, 
Revegetation, and Maintenance Plan (Plan). 
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IV. PRECONSTRUCTION PLANNING

A. The project sponsor shall develop project-specific Spill Prevention and Response Procedures that 
meet applicable requirements of state and federal agencies.  A copy must be filed with the Secretary 
prior to construction and made available in the field on each construction spread.  This filing 
requirement does not apply to projects constructed under the automatic authorization provisions in the 
FERC’s regulations. 

1. It shall be the responsibility of the project sponsor and its contractors to structure their operations
in a manner that reduces the risk of spills or the accidental exposure of fuels or hazardous
materials to waterbodies or wetlands.  The project sponsor and its contractors must, at a
minimum, ensure that:
a. All employees handling fuels and other hazardous materials are properly trained;
b. All equipment is in good operating order and inspected on a regular basis;
c. Fuel trucks transporting fuel to on-site equipment travel only on approved access roads;
d. All equipment is parked overnight and/or fueled at least 100 feet from a waterbody or in an

upland area at least 100 feet from a wetland boundary.  These activities can occur closer only
if the Environmental Inspector determines that there is no reasonable alternative, and the
project sponsor and its contractors have taken appropriate steps (including secondary
containment structures) to prevent spills and provide for prompt cleanup in the event of a
spill;

e. Hazardous materials, including chemicals, fuels, and lubricating oils, are not stored within
100 feet of a wetland, waterbody, or designated municipal watershed area, unless the location
is designated for such use by an appropriate governmental authority.  This applies to storage
of these materials and does not apply to normal operation or use of equipment in these areas;

f. Concrete coating activities are not performed within 100 feet of a wetland or waterbody
boundary, unless the location is an existing industrial site designated for such use.  These
activities can occur closer only if the Environmental Inspector determines that there is no
reasonable alternative, and the project sponsor and its contractors have taken appropriate
steps (including secondary containment structures) to prevent spills and provide for prompt
cleanup in the event of a spill;

g. Pumps operating within 100 feet of a waterbody or wetland boundary utilize appropriate
secondary containment systems to prevent spills; and

h. Bulk storage of hazardous materials, including chemicals, fuels, and lubricating oils have
appropriate secondary containment systems to prevent spills.

2. The project sponsor and its contractors must structure their operations in a manner that provides
for the prompt and effective cleanup of spills of fuel and other hazardous materials.  At a
minimum, the project sponsor and its contractors must:
a. Ensure that each construction crew (including cleanup crews) has on hand sufficient supplies

of absorbent and barrier materials to allow the rapid containment and recovery of spilled
materials and knows the procedure for reporting spills and unanticipated discoveries of
contamination;

b. Ensure that each construction crew has on hand sufficient tools and material to stop leaks;
and

c. Know the contact names and telephone numbers for all local, state, and federal agencies
(including, if necessary, the U. S. Coast Guard and the National Response Center) that must



 

Northeast Energy Direct Project 
Appendix H 

Wetland and Waterbody Construction and Mitigation Procedures 
H-4 

 

November 2015 

be notified of a spill; and excavating and disposing of soils or other materials contaminated 
by a spill, and in collecting and disposing of waste generated during spill cleanup. 

B. Agency Coordination 

The project sponsor must coordinate with the appropriate local, state, and federal agencies as outlined 
in these Procedures and in the FERC’s Orders. 

V. WATERBODY CROSSINGS 

A. 

1. Apply to the U.S. Army Corps of Engineers (COE), or its delegated agency, for the appropriate 
wetland and waterbody crossing permits. 

NOTIFICATION PROCEDURES AND PERMITS 

2. Provide written notification to authorities responsible for potable surface water supply intakes 
located within 3 miles downstream of the crossing at least 1 week before beginning work in the 
waterbody, or as otherwise specified by that authority. 

3. Apply for state-issued waterbody crossing permits and obtain individual or generic section 401 
water quality certification or waiver. 

4. Notify appropriate federal and state authorities at least 48 hours before beginning trenching or 
blasting within the waterbody, or as specified in applicable permits. 

B. 

1. Time Window for Construction 

INSTALLATION 

Unless expressly permitted or further restricted by the appropriate federal or state agency in 
writing on a site-specific basis, instream work, except that required to install or remove 
equipment bridges, must occur during the following time windows: 
a. Coldwater fisheries - June 1 through September 30; and 
b. Coolwater and warmwater fisheries - June 1 through November 30. 

2. Extra Work Areas 
a. Locate all extra work areas (such as staging areas and additional spoil storage areas) at least 

50 feet away from water’s edge, except where disturbed land. 
 

Tennessee, to the extent practicable, has located extra work areas at least 50 feet away from water’s 
edge.  Extra work areas (ATWS) that cannot feasibly be located 50 feet away from water’s edge due 
to other constraints are identified in a table (refer to Project-specific ECPs for each state and 
Resource Report 8) with the locations and justifications.  Aerial alignment sheets illustrate all 
waterbody crossings, which provide equal or greater resource protection than the Commission’s 
Procedures in the identified areas. 

 
b. The project sponsor shall file with the Secretary for review and written approval by the 

Director, site-specific justification for each extra work area with a less than 50-foot setback 
from the water’s edge, except where the adjacent upland consists of cultivated or rotated 
cropland or other disturbed land. The justification must specify the conditions that will not 
permit a 50-foot setback and measures to ensure the waterbody is adequately protected. 
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c. Limit the size of extra work areas to the minimum needed to construct the waterbody 
crossing. 

3. General Crossing Procedures 
a. Comply with the COE, or its delegated agency, permit terms and conditions. 
b. Construct crossings as close to perpendicular to the axis of the waterbody channel as 

engineering and routing conditions permit. 
c. Where pipelines parallel a waterbody, maintain at least 15 feet of undisturbed vegetation 

between the waterbody (and any adjacent wetland) and the construction right-of-way, except 
where maintaining this offset will result in greater environmental impact. 

d. Where waterbodies meander or have multiple channels, route the pipeline to minimize the 
number of waterbody crossings. 

e. Maintain adequate waterbody flow rates to protect aquatic life, and prevent the interruption of 
existing downstream uses. 

f. Waterbody buffers (e.g., extra work area setbacks, refueling restrictions) must be clearly 
marked in the field with signs and/or highly visible flagging until construction-related ground 
disturbing activities are complete. 

g. Crossing of waterbodies when they are dry or frozen and not flowing may proceed using 
standard upland construction techniques in accordance with the Plan, provided that the 
Environmental Inspector verifies that water is unlikely to flow between initial disturbance 
and final stabilization of the feature.  In the event of perceptible flow, the project sponsor 
must comply with all applicable Procedure requirements for “waterbodies” as defined in 
section I.B.1. 

4. Spoil Pile Placement and Control 
a. All spoil from minor and intermediate waterbody crossings, and upland spoil from major 

waterbody crossings, must be placed in the construction right-of-way at least 10 feet from the 
water’s edge or in additional extra work areas as described in section V.B.2. 

b. Use sediment barriers to prevent the flow of spoil or silt-laden water into any waterbody. 
5. Equipment Bridges 

a. Only clearing equipment and equipment necessary for installation of equipment bridges may 
cross waterbodies prior to bridge installation. Limit the number of such crossings of each 
waterbody to one per piece of clearing equipment. 

b. Construct and maintain equipment bridges to allow unrestricted flow and to prevent soil from 
entering the waterbody.  Examples of such bridges include: 
(1) Equipment pads and culvert(s); 
(2) Equipment pads or railroad car bridges without culverts;  
(3) Clean rock fill and culvert(s); and 
(4) Flexi-float or portable bridges. 
Additional options for equipment bridges may be utilized that achieve the performance 
objectives noted above.  Do not use soil to construct or stabilize equipment bridges. 

c. Design and maintain each equipment bridge to withstand and pass the highest flow expected 
to occur while the bridge is in place.  Align culverts to prevent bank erosion or streambed 
scour.  If necessary, install energy dissipating devices downstream of the culverts. 

d. Design and maintain equipment bridges to prevent soil from entering the waterbody. 
e. Remove temporary equipment bridges as soon as practicable after permanent seeding. 
f. If there will be more than 1 month between final cleanup and the beginning of permanent 

seeding and reasonable alternative access to the right-of-way is available, remove temporary 
equipment bridges as soon as practicable after final cleanup. 
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g. Obtain any necessary approval from the COE, or the appropriate state agency for permanent 
bridges. 

6. Dry-Ditch Crossing Methods 
a. Unless approved otherwise by the appropriate federal or state agency, install the pipeline 

using one of the dry-ditch methods outlined below for crossings of waterbodies up to 30 feet 
wide (at the water’s edge at the time of construction) that are state-designated as either 
coldwater or significant coolwater or warmwater fisheries, or federally designated as critical 
habitat. 

b. Dam and Pump 
(1) The dam-and-pump method may be used without prior approval for crossings of 

waterbodies where pumps can adequately transfer streamflow volumes around the work 
area, and there are no concerns about sensitive species passage. 

(2) Implementation of the dam-and-pump crossing method must meet the following 
performance criteria: 
(i) Use sufficient pumps, including on-site backup pumps, to maintain downstream 

flows; 
(ii) Construct dams with materials that prevent sediment and other pollutants from 

entering the waterbody (e.g., sandbags or clean gravel with plastic liner); 
(iii) Screen pump intakes to minimize entrainment of fish;  
(iv) Prevent streambed scour at pump discharge; and 
(v) Continuously monitor the dam and pumps to ensure proper operation throughout the 

waterbody crossing. 
c. Flume Crossing 

The flume crossing method requires implementation of the following steps: 
(1) Install flume pipe after blasting (if necessary), but before any trenching; 
(2) Use sand bag or sand bag and plastic sheeting diversion structure or equivalent to develop 

an effective seal and to divert stream flow through the flume pipe (some modifications to 
the stream bottom may be required to achieve an effective seal); 

(3) Properly align flume pipe(s) to prevent bank erosion and streambed scour; 
(4) Do not remove flume pipe during trenching, pipelaying, or backfilling activities, or initial 

streambed restoration efforts; and 
(5) Remove all flume pipes and dams that are not also part of the equipment bridge as soon 

as final cleanup of the stream bed and bank is complete. 
d. Horizontal Directional Drill 

For each waterbody or wetland that would be crossed using the HDD method, file with the 
Secretary for the review and written approval by the Director, a plan that includes: 
(1) Site-specific construction diagrams that show the location of mud pits, pipe assembly 

areas, and all areas to be disturbed or cleared for construction; 
(2) Justification that disturbed areas are limited to the minimum needed to construct the 

crossing; 
(3) Identification of any aboveground disturbance or clearing between the hdd entry and exit 

workspaces during construction; 
(4) A description of how an inadvertent release of drilling mud would be contained and 

cleaned up; and 
(5) A contingency plan for crossing the waterbody or wetland in the event the hdd is 

unsuccessful and how the abandoned drill hole would be sealed, if necessary. 
The requirement to file HDD plans does not apply to projects constructed under the automatic 
authorization provisions in the FERC’s regulations. 
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Tennessee is proposing to cross streams with discernible flow at the time of construction via 
fluming or dam and pump, regardless of fisheries or critical habitat designation, unless otherwise 
approved by applicable federal and/or state regulatory agencies.  Following this guidance provides 
greater resource protection than the Commission’s Procedures, as discussed in more detail in 
Resource Report 2. 

7. Crossings of Minor Waterbodies
Where a dry-ditch crossing is not required, minor waterbodies may be crossed using the open-cut
crossing method, with the following restrictions:
a. Except for blasting and other rock breaking measures, complete instream construction

activities (including trenching, pipe installation, backfill, and restoration of the streambed
contours) within 24 hours.
Streambanks and unconsolidated streambeds may require additional restoration after this
period;

b. Limit use of equipment operating in the waterbody to that needed to construct the crossing;
and

c. Equipment bridges are not required at minor waterbodies that do not have a state-designated
fishery classification or protected status (e.g., agricultural or intermittent drainage ditches).
However, if an equipment bridge is used it must be constructed as described in section v.b.5.

8. Crossings of Intermediate Waterbodies
Where a dry-ditch crossing is not required, intermediate waterbodies may be crossed using the
open-cut crossing method, with the following restrictions:
a. Complete instream construction activities (not including blasting and other rock breaking

measures) within 48 hours, unless site-specific conditions make completion within 48 hours
infeasible;

b. Limit use of equipment operating in the waterbody to that needed to construct the crossing;
and

c. All other construction equipment must cross on an equipment bridge as specified in
section v.b.5.

9. Crossings of Major Waterbodies

Before construction, the project sponsor shall file with the Secretary for the review and written 
approval by the Director a detailed, site-specific construction plan and scaled drawings 
identifying all areas to be disturbed by construction for each major waterbody crossing (the scaled 
drawings are not required for any offshore portions of pipeline projects).  This plan must be 
developed in consultation with the appropriate state and federal agencies and shall include extra 
work areas, spoil storage areas, sediment control structures, etc., as well as mitigation for 
navigational issues.  The requirement to file major waterbody crossing plans does not apply to 
projects constructed under the automatic authorization provisions of the FERC’s regulations. 

The Environmental Inspector may adjust the final placement of the erosion and sediment control 
structures in the field to maximize effectiveness. 

10. Temporary Erosion and Sediment Control

Install sediment barriers (as defined in section IV.F.3.a of the Plan) immediately after initial 
disturbance of the waterbody or adjacent upland. 
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Sediment barriers must be properly maintained throughout construction and reinstalled as 
necessary (such as after backfilling of the trench) until replaced by permanent erosion controls or 
restoration of adjacent upland areas is complete.  Temporary erosion and sediment control 
measures are addressed in more detail in the Plan; however, the following specific measures must 
be implemented at stream crossings: 

a. Install sediment barriers across the entire construction right-of-way at all waterbody 
crossings, where necessary to prevent the flow of sediments into the waterbody.  Removable 
sediment barriers (or driveable berms) must be installed across the travel lane.  These 
removable sediment barriers can be removed during the construction day, but must be re-
installed after construction has stopped for the day and/or when heavy precipitation is 
imminent; 

b. Where waterbodies are adjacent to the construction right-of-way and the right-of-way slopes 
toward the waterbody, install sediment barriers along the edge of the construction right-of-
way as necessary to contain spoil within the construction right-of-way and prevent sediment 
flow into the waterbody; and 

c. Use temporary trench plugs at all waterbody crossings, as necessary, to prevent diversion of 
water into upland portions of the pipeline trench and to keep any accumulated trench water 
out of the waterbody. 

11. Trench Dewatering 

Dewater the trench (either on or off the construction right-of-way) in a manner that does not cause 
erosion and does not result in silt-laden water flowing into any waterbody.  Remove the dewatering 
structures as soon as practicable after the completion of dewatering activities. 

C. 

1. Use clean gravel or native cobbles for the upper 1 foot of trench backfill in all waterbodies that 
contain coldwater fisheries. 

RESTORATION 

2. For open-cut crossings, stabilize waterbody banks and install temporary sediment barriers within 
24 hours of completing instream construction activities.  For dry-ditch crossings, complete 
streambed and bank stabilization before returning flow to the waterbody channel. 

3. Return all waterbody banks to preconstruction contours or to a stable angle of repose as approved 
by the Environmental Inspector. 

4. Install erosion control fabric or a functional equivalent on waterbody banks at the time of final 
bank recontouring.  Do not use synthetic monofilament mesh/netted erosion control materials in 
areas designated as sensitive wildlife habitat unless the product is specifically designed to 
minimize harm to wildlife.  Anchor erosion control fabric with staples or other appropriate 
devices. 

5. Application of riprap for bank stabilization must comply with COE, or its delegated agency, 
permit terms and conditions. 

6. Unless otherwise specified by state permit, limit the use of riprap to areas where flow conditions 
preclude effective vegetative stabilization techniques such as seeding and erosion control fabric. 

7. Revegetate disturbed riparian areas with native species of conservation grasses, legumes, and 
woody species, similar in density to adjacent undisturbed lands. 

8. Install a permanent slope breaker across the construction right-of-way at the base of slopes 
greater than 5 percent that are less than 50 feet from the waterbody, or as needed to prevent 
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sediment transport into the waterbody.  In addition, install sediment barriers as outlined in the 
Plan. 
In some areas, with the approval of the Environmental Inspector, an earthen berm may be suitable 
as a sediment barrier adjacent to the waterbody. 

9. Sections V.C.3 through V.C.7 above also apply to those perennial or intermittent streams not
flowing at the time of construction. 

D. 

1. Limit routine vegetation mowing or clearing adjacent to waterbodies to allow a riparian strip at
least 25 feet wide, as measured from the waterbody’s mean high water mark, to permanently
revegetate with native plant species across the entire construction right-of-way.  However, to
facilitate periodic corrosion/leak surveys, a corridor centered on the pipeline and up to 10 feet
wide may be cleared at a frequency necessary to maintain the 10-foot corridor in an herbaceous
state.  In addition, trees that are located within 15 feet of the pipeline that have roots that could
compromise the integrity of the pipeline coating may be cut and removed from the permanent
right-of-way.  Do not conduct any routine vegetation mowing or clearing in riparian areas that are
between HDD entry and exit points.

POST-CONSTRUCTION MAINTENANCE 

2. Do not use herbicides or pesticides in or within 100 feet of a waterbody except as allowed by the
appropriate land management or state agency.

3. Time of year restrictions specified in section VII.A.5 of the Plan (April 15 – August 1 of any
year) apply to routine mowing and clearing of riparian areas.

VI. WETLAND CROSSINGS

A. 

1. The project sponsor shall conduct a wetland delineation using the current federal methodology
and file a wetland delineation report with the Secretary before construction.  The requirement to
file a wetland delineation report does not apply to projects constructed under the automatic
authorization provisions in the FERC’s regulations.

GENERAL 

This report shall identify:

a. By milepost all wetlands that would be affected;
b. The National Wetlands Inventory (NWI) classification for each wetland;
b. The crossing length of each wetland in feet; and
c. The area of permanent and temporary disturbance that would occur in each wetland by NWI

classification type.

The requirements outlined in this section do not apply to wetlands in actively cultivated or rotated 
cropland.  Standard upland protective measures, including workspace and topsoiling 
requirements, apply to these agricultural wetlands. 

2. Route the pipeline to avoid wetland areas to the maximum extent possible.  If a wetland cannot be
avoided or crossed by following an existing right-of-way, route the new pipeline in a manner that
minimizes disturbance to wetlands. Where looping an existing pipeline, overlap the existing
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pipeline right-of-way with the new construction right-of-way.  In addition, locate the loop line no 
more than 25 feet away from the existing pipeline unless site-specific constraints would adversely 
affect the stability of the existing pipeline. 

3. Limit the width of the construction right-of-way to 75 feet or less.  Prior written approval of the 
Director is required where topographic conditions or soil limitations require that the construction 
right-of-way width within the boundaries of a federally delineated wetland be expanded beyond 
75 feet. Early in the planning process the project sponsor is encouraged to identify site-specific 
areas where excessively wide trenches could occur and/or where spoil piles could be difficult to 
maintain because existing soils lack adequate unconfined compressive strength. 

Tennessee, to the extent practicable, has reduced the construction right-of-way to 75 feet or less in 
wetlands.  Areas of workspace greater than 75 feet in wetlands are identified in a table (refer to 
Project-specific ECPs for each state and Resource Report 2), with locations and justifications for 
each area.  Aerial alignment sheets illustrate each wetland crossing, which will provide equal or 
greater resource protection than the Commission’s Procedures in the identified areas. 

4. Wetland boundaries and buffers must be clearly marked in the field with signs and/or highly 
visible flagging until construction-related ground disturbing activities are complete. 

5. Implement the measures of sections V and VI in the event a waterbody crossing is located within 
or adjacent to a wetland crossing.  If all measures of sections V and VI cannot be met, the project 
sponsor must file with the Secretary a site-specific crossing plan for review and written approval 
by the Director before construction.  This crossing plan shall address at a minimum: 
a. Spoil control; 
b. Equipment bridges; 
b. Restoration of waterbody banks and wetland hydrology; 
c. Timing of the waterbody crossing; 
d. Method of crossing; and 
e. Size and location of all extra work areas. 

6. Do not locate aboveground facilities in any wetland, except where the location of such facilities 
outside of wetlands would prohibit compliance with U.S. Department of Transportation 
regulations.  

B. 

1. Extra Work Areas and Access Roads 

INSTALLATION 

a. Locate all extra work areas (such as staging areas and additional spoil storage areas) at least 
50 feet away from wetland boundaries, except where the adjacent upland consists of 
cultivated or rotated cropland or other disturbed land. 

Tennessee, to the extent practicable, has located extra work areas at least 50 feet away from 
wetland boundaries.  Extra work areas (ATWS) that cannot feasibly be located 50 feet away from 
wetland boundaries due to other constraints are identified in a table (refer to Project-specific ECPs 
for each state and Resource Report 8) with the locations and justification.  Aerial alignment sheets 
illustrate each wetland crossing, which will provide equal or greater resource protection than the 
Commission’s Procedures in the identified areas. 

b. The project sponsor shall file with the Secretary for review and written approval by the 
Director, site-specific justification for each extra work area with a less than 50-foot setback 
from wetland boundaries, except where adjacent upland consists of cultivated or rotated 
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cropland or other disturbed land.  The justification must specify the site-specific conditions 
that will not permit a 50-foot setback and measures to ensure the wetland is adequately 
protected. 

c. The construction right-of-way may be used for access when the wetland soil is firm enough to 
avoid rutting or the construction right- of-way has been appropriately stabilized to avoid 
rutting (e.g., with timber riprap, prefabricated equipment mats, or terra mats). 
In wetlands that cannot be appropriately stabilized, all construction equipment other than that 
needed to install the wetland crossing shall use access roads located in upland areas.  Where 
access roads in upland areas do not provide reasonable access, limit all other construction 
equipment to one pass through the wetland using the construction right-of-way. 

d. The only access roads, other than the construction right-of-way, that can be used in wetlands 
are those existing roads that can be used with no modifications or improvements, other than 
routine repair, and no impact on the wetland. 

2. Crossing Procedures 
a. Comply with COE, or its delegated agency, permit terms and conditions. 
b. Assemble the pipeline in an upland area unless the wetland is dry enough to adequately 

support skids and pipe. 
c. Use “push-pull” or “float” techniques to place the pipe in the trench where water and other 

site conditions allow. 
d. Minimize the length of time that topsoil is segregated and the trench is open.  Do not trench 

the wetland until the pipeline is assembled and ready for lowering in. 
e. Limit construction equipment operating in wetland areas to that needed to clear the 

construction right-of-way, dig the trench, fabricate and install the pipeline, backfill the trench, 
and restore the construction right-of-way. 

f. Cut vegetation just above ground level, leaving existing root systems in place, and remove it 
from the wetland for disposal. 
The project sponsor can burn woody debris in wetlands, if approved by the COE and in 
accordance with state and local regulations, ensuring that all remaining woody debris is 
removed for disposal. 

g. Limit pulling of tree stumps and grading activities to directly over the trenchline.  Do not 
grade or remove stumps or root systems from the rest of the construction right-of-way in 
wetlands unless the Chief Inspector and Environmental Inspector determine that safety-
related construction constraints require grading or the removal of tree stumps from under the 
working side of the construction right-of-way. 

h. Segregate the top 1 foot of topsoil from the area disturbed by trenching, except in areas where 
standing water is present or soils are saturated.  Immediately after backfilling is complete, 
restore the segregated topsoil to its original location. 

i. Do not use rock, soil imported from outside the wetland, tree stumps, or brush riprap to 
support equipment on the construction right-of-way. 

j. If standing water or saturated soils are present, or if construction equipment causes ruts or 
mixing of the topsoil and subsoil in wetlands, use low-ground-weight construction 
equipment, or operate normal equipment on timber riprap, prefabricated equipment mats, or 
terra mats. 

k. Remove all project-related material used to support equipment on the construction right-of-
way upon completion of construction. 

3. Temporary Sediment Control 
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Install sediment barriers (as defined in section IV.F.3.a of the Plan) immediately after initial 
disturbance of the wetland or adjacent upland. Sediment barriers must be properly maintained 
throughout construction and reinstalled as necessary (such as after backfilling of the trench).  Except 
as noted below in section VI.B.3.c, maintain sediment barriers until replaced by permanent erosion 
controls or restoration of adjacent upland areas is complete. Temporary erosion and sediment control 
measures are addressed in more detail in the Plan. 

a. Install sediment barriers across the entire construction right-of-way immediately upslope of 
the wetland boundary at all wetland crossings where necessary to prevent sediment flow into 
the wetland. 

b. Where wetlands are adjacent to the construction right-of-way and the right-of-way slopes 
toward the wetland, install sediment barriers along the edge of the construction right-of-way 
as necessary to contain spoil within the construction right-of-way and prevent sediment flow 
into the wetland. 

c. Install sediment barriers along the edge of the construction right-of- way as necessary to 
contain spoil and sediment within the construction right-of-way through wetlands.  Remove 
these sediment barriers during right-of-way cleanup. 

4. Trench Dewatering 

Dewater the trench (either on or off the construction right-of-way) in a manner that does not cause 
erosion and does not result in silt-laden water flowing into any wetland.  Remove the dewatering 
structures as soon as practicable after the completion of dewatering activities. 

C. 

1. Where the pipeline trench may drain a wetland, construct trench breakers at the wetland 
boundaries and/or seal the trench bottom as necessary to maintain the original wetland hydrology. 

RESTORATION 

2. Restore pre-construction wetland contours to maintain the original wetland hydrology. 
3. For each wetland crossed, install a trench breaker at the base of slopes near the boundary between 

the wetland and adjacent upland areas.  Install a permanent slope breaker across the construction 
right-of-way at the base of slopes greater than 5 percent where the base of the slope is less than 
50 feet from the wetland, or as needed to prevent sediment transport into the wetland. In addition, 
install sediment barriers as outlined in the Plan.  In some areas, with the approval of the 
Environmental Inspector, an earthen berm may be suitable as a sediment barrier adjacent to the 
wetland. 
 

Tennessee proposes that permanent slope breakers may not always be appropriate for installation 
at wetland boundaries.  At the discretion of the EI, LEI, and Tennessee’s contractor, permanent 
slope breakers that may alter the permanent overland flow characteristics, consequently altering 
the wetland’s characteristics will not be installed.  Tennessee proposes the use of hay/straw bales as 
temporary slope breakers at the wetland boundaries until restoration is complete to ensure the 
wetland characteristics will remain intact in situations that permanent slope breakers are not used. 
Following this guidance provides greater long-term protection for the resource.  More information 
to support this modification request may be found in Tennessee’s Project-specific ECPs for each 
state (Volume II, Appendices J, K, L, M, and N).  
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4. Do not use fertilizer, lime, or mulch unless required in writing by the appropriate federal or state
agency.

5. Consult with the appropriate federal or state agencies to develop a project- specific wetland
restoration plan.  The restoration plan shall include measures for re-establishing herbaceous
and/or woody species, controlling the invasion and spread of invasive species and noxious weeds
(e.g., purple loosestrife and phragmites), and monitoring the success of the revegetation and weed
control efforts.  Provide this plan to the FERC staff upon request.

6. Until a project-specific wetland restoration plan is developed and/or implemented, temporarily
revegetate the construction right-of-way with annual ryegrass at a rate of 40 pounds/acre (unless
standing water is present).

7. Ensure that all disturbed areas successfully revegetate with wetland herbaceous and/or woody
plant species.

8. Remove temporary sediment barriers located at the boundary between wetland and adjacent
upland areas after revegetation and stabilization of adjacent upland areas are judged to be
successful as specified in section VII.A.4 of the Plan.

D. 

1. Do not conduct routine vegetation mowing or clearing over the full width of the permanent right-
of-way in wetlands.  However, to facilitate periodic corrosion/leak surveys, a corridor centered on
the pipeline and up to 10 feet wide may be cleared at a frequency necessary to maintain the 10-
foot corridor in an herbaceous state.  In addition, trees within 15 feet of the pipeline with roots
that could compromise the integrity of pipeline coating may be selectively cut and removed from
the permanent right-of-way.  Do not conduct any routine vegetation mowing or clearing in
wetlands that are between HDD entry and exit points.

POST-CONSTRUCTION MAINTENANCE AND REPORTING 

2. Do not use herbicides or pesticides in or within 100 feet of a wetland, except as allowed by the
appropriate federal or state agency.

3. Time of year restrictions specified in section VII.A.5 of the Plan (April 15 – August 1 of any
year) apply to routine mowing and clearing of wetland areas.

4. Monitor and record the success of wetland revegetation annually until wetland revegetation is
successful.

5. Wetland revegetation shall be considered successful if all of the following criteria are satisfied:
a. The affected wetland satisfies the current federal definition for a wetland (i.e., soils,

hydrology, and vegetation);
b. Vegetation is at least 80 percent of either the cover documented for the wetland prior to

construction, or at least 80 percent of the cover in adjacent wetland areas that were not
disturbed by construction;

c. If natural rather than active revegetation was used, the plant species composition is consistent
with early successional wetland plant communities in the affected ecoregion; and

d. Invasive species and noxious weeds are absent, unless they are abundant in adjacent areas
that were not disturbed by construction.

6. Within 3 years after construction, file a report with the Secretary identifying the status of the
wetland revegetation efforts and documenting success as defined in section VI.D.5, above.  The
requirement to file wetland restoration reports with the Secretary does not apply to projects
constructed under the automatic authorization, prior notice, or advance notice provisions in the
FERC’s regulations.
For any wetland where revegetation is not successful at the end of 3 years after construction,
develop and implement (in consultation with a professional wetland ecologist) a remedial
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revegetation plan to actively revegetate wetlands.  Continue revegetation efforts and file a report 
annually documenting progress in these wetlands until wetland revegetation is successful. 

VII. HYDROSTATIC TESTING

A. 

1. Apply for state-issued water withdrawal permits, as required.

NOTIFICATION PROCEDURES AND PERMITS 

2. Apply for National Pollutant Discharge Elimination System (NPDES) or state-issued discharge
permits, as required.

3. Notify appropriate state agencies of intent to use specific sources at least 48 hours before testing
activities unless they waive this requirement in writing.

B. 

1. Perform 100 percent radiographic inspection of all pipeline section welds or hydrotest the
pipeline sections, before installation under waterbodies or wetlands.

GENERAL

2. If pumps used for hydrostatic testing are within 100 feet of any waterbody or wetland, address
secondary containment and refueling of these pumps in the project’s Spill Prevention and
Response Procedures.

3. The project sponsor shall file with the Secretary before construction a list identifying the location
of all waterbodies proposed for use as a hydrostatic test water source or discharge location.  This
filing requirement does not apply to projects constructed under the automatic authorization
provisions of the FERC’s regulations.

C. 

1. Screen the intake hose to minimize the potential for entrainment of fish.

INTAKE SOURCE AND RATE

2. Do not use state-designated exceptional value waters, waterbodies which provide habitat for
federally listed threatened or endangered species, or waterbodies designated as public water
supplies, unless appropriate federal, state, and/or local permitting agencies grant written
permission.

3. Maintain adequate flow rates to protect aquatic life, provide for all waterbody uses, and provide
for downstream withdrawals of water by existing users.

4. Locate hydrostatic test manifolds outside wetlands and riparian areas to the maximum extent
practicable.

D. 

1. Regulate discharge rate, use energy dissipation device(s), and install sediment barriers, as
necessary, to prevent erosion, streambed scour, suspension of sediments, or excessive streamflow.

DISCHARGE LOCATION, METHOD, AND RATE

2. Do not discharge into state-designated exceptional value waters, waterbodies which provide
habitat for federally listed threatened or endangered species, or waterbodies designated as public
water supplies, unless appropriate federal, state, and local permitting agencies grant written
permission.
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