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Dear Secretary Beaton:
Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”) is submitting this Draft Environmental Impact
Report (“DEIR”) pursuant to the Massachusetts Environmental Policy Act (“MEPA”) for the proposed 261
Upgrade Projects (“Projects”) located in Agawam, Massachusetts. This DEIR has been prepared in
response to the MEPA Certificate on the Expanded Environmental Notification Form (“EENF”) that was
issued on August 17, 2018.
Tennessee is a major transporter of natural gas to local distribution companies and other end users in the
northeast U.S. Tennessee plans to construct the 261 Upgrade Projects, consisting of the Line 261B Pipeline
Looping Project (“Looping Project”) and the Compressor Station 261 Horsepower Replacement Project
(“HP Replacement Project”) in Agawam, Massachusetts.
Tennessee filed an application for a Certificate of Public Convenience and Necessity for the Projects with
the Federal Energy Regulatory Commission (“FERC”) on October 19, 2018. The Projects are proposed in
response to the request of Tennessee’s customers, Bay State Gas Company d/b/a Columbia Gas of
Massachusetts (“CMA”) and Holyoke Gas and Electric Department (“Holyoke”), and will ensure safe,
reliable, and continuous natural gas service to (a) CMA’s Greater Springfield Service Territory, which
provides natural gas to approximately 106,000 customers in 16 municipalities, and (b) Holyoke’s
approximately 10,000 customers.
The Looping Project includes 2.1 miles of 12-inch-diameter loop to be installed on Tennessee’s existing
261B-100 pipeline. The majority of the loop will be located within Tennessee’s existing pipeline corridors
and will replace an existing inactive 6-inch-diameter pipeline where feasible. Where the proposed loop
deviates from Tennessee’s existing pipeline corridors, the route is intended to minimize impacts to
residences and/or existing utility structures.
The HP Replacement Project involves the modernization of equipment at Tennessee’s existing Compressor
Station 261 (“CS 261”). The 10-inch 261B-100 pipeline and the aforementioned proposed loop begin at
CS 261. The HP Replacement Project involves removing two existing older units (a Solar Saturn installed
in 1965 and a Solar Centaur installed in 1991) and installing a new Solar Taurus 70 unit. The new Solar
Taurus 70 unit is better designed to meet peak flow operating conditions resulting in more reliable service.
The 261 Upgrade Projects are needed to meet the current demand for increased natural gas, have separate
utility, and are not related to or contingent upon other potential projects by Tennessee in Massachusetts.
Tennessee has evaluated alternatives, and is proposing a pipeline loop route that minimizes impacts to the
environment by using an existing pipeline easement, to the extent practicable, as well as modifications to
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: Connecticut River
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Pursuant to the Massachusetts Environmental Policy Act (M.G.L. c. 30, ss. 61-62I) and
Section 11.06 of the MEPA Regulations (301 CMR 11.00), I hereby determine that this project
requires a mandatory Environmental Impact Report (EIR). The Proponent submitted an
Expanded Environmental Notification Form (EENF) with a request that I allow a Single EIR to
be submitted in lieu of the usual two-stage Draft and Final EIR process pursuant to Section
11.06(8) of the MEPA regulations. The Proponent should file a Draft EIR in accordance with
the Scope outlined below.
Project Description
As described in the Expanded Environmental Notification Form (EENF), the project is
proposed to increase capacity and enhance reliability of the Tennessee Gas Pipeline (TGP)
system to provide gas to Columbia Gas of Massachusetts (CMA) and the Holyoke Gas and
Electric Department (HG&E). The Department of Public Utilities (DPU) issued an Order (DPU
17-172) on May 31, 2018 authorizing the transportation contract between TGP and CMA
(“precedent agreement”).
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The EENF identified three projects: construction of a 2.1-mile long pipeline loop;
replacement of two turbine compressors with a single, larger compressor; and construction of a
new meter station in Longmeadow. It also identified appurtenant structures and access roads and
removal of a portion of an inactive pipeline. The pipeline loop will increase capacity by 17,000
dekatherms per day (Dth/d). The approximate capacity of TGP’s Compressor Station 261 (CS
261) will increase from approximately 1,191,000 Dth/d to 1,244,000 Dth/d. The new compressor
will provide an additional 30,800 Dth/d to the nearest delivery point on the CMA system and
25,000 Dth/d to TGP’s regional delivery system.
Pipeline Loop
The pipeline loop will include a 12-inch diameter pipe that will tie in to existing
structures at CS 261, cross under Suffield Street to the gas transmission right-of-way (ROW) on
the west side of the street, and continue north within or adjacent to the ROW to the terminus of
the pipeline loop approximately 500 feet north of Silver Street. Facilities for the cleaning and
inspection of the pipeline loop by “pig” devices will be installed at either end of the project,
including a pig launcher at CS 261 and a pig receiver at the northern terminus.
Approximately 1.9 miles (90 percent) of the pipeline loop will be constructed either
within the existing ROW (1.5 miles) or on the CS 261 site (0.4 miles). To avoid a residential
apartment complex and power line structures, the pipeline route will be located within a new 40ft wide ROW easement in two areas totaling 0.2 miles. In areas where the pipeline loop will be
constructed within the existing ROW, the permanent ROW will be expanded by 20 feet. The
project will add a total of 5.51 acres of new ROW. Three new permanent access roads (PAR) to
maintain the pipeline are proposed on existing farm roads and utility easements. The PARs will
require 1.07 acres of new easements.
Construction activities will affect 32.5 acres of land, including the existing and proposed
permanent ROW, a 75-foot wide construction ROW centered on the pipeline loop, additional
temporary workspaces (ATWS), the PARs, four temporary access roads (TAR) and a pipe yard.
The pipeyard will be located on an 11.3-acre parcel adjacent to CS 261. The pipeyard includes
3.3 acres in Massachusetts and 8 acres in Connecticut.
Construction activities will include the following:
1.
2.
3.
4.
5.
6.

Clearing and grading of the construction zone;
Trenching;
Delivery and assembly of pipe joints;
Lowering of the pipeline into the trench;
Backfilling and grade restoration; and
Hydrostatic testing.

The trench will be approximately 28 inches wide and the pipeline loop will be buried to a
depth of 3 to 5 feet. In areas where the pipeline loop will be installed adjacent to the abandoned
6-inch pipe, the trench will be wide enough to install the new pipe and remove the existing one.
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Approximately 1.1 miles of the abandoned 6-inch diameter pipe will be removed. At the four
roadway crossings along the route, the pipeline loop will be installed without disturbing the
surface of the road using a conventional bore technique. As described in more detail below, the
project will use specialized construction procedures in wetlands and waterbodies to avoid and
minimize impacts.
Hydrostatic testing of the pipeline loop will require approximately 70,000 gallons of
water. Hydrostatic testing of the new compressor will require 40,000 gallons of water. The water
will be obtained from the municipal water service. Upon completion of hydrostatic testing, the
water will be transferred to holding tanks, tested and transported for off-site disposal.
Compressor Station
Two gas turbines with a combined horsepower (hp) of 6,689 hp will be replaced with a
11,107 hp gas turbine. An emergency generator will also be replaced. A 2,600-sf building will be
constructed and an exhaust stack will be improved and extended from 62.5 feet to 67.5 feet. The
new turbine and all associated facilities and construction activities will be located within the
fenced area of CS 261.
Project Site
The pipeline loop and gas compressor will generally be installed within the Proponent’s
pipeline ROW and existing CS 261 facility. The 41.07-acre compressor station site is located on
Suffield Street near the Massachusetts-Connecticut state line. The compressor station is adjacent
to undeveloped land to the west and east. An apartment complex north of the compressor station
and several single-family homes along Suffield Street to the south are at least 500 ft from the
station and separated from it by vegetated buffers. The gas compressors and associated
equipment are located within a fenced portion of the eastern half of the site that is largely cleared
and maintained as lawn. Three small areas of Bordering Vegetated Wetlands (BVW) are located
along the perimeter of the station, including an area of BVW that extends through the western
half of the site. Office space, a parking lot, Worthington Brook and associated BVW are located
on the western half of the site. The pipeyard will be located on land owned by the Proponent
which is adjacent to CS 261 and extends south into Suffield, Connecticut. The pipeyard area is
maintained as a field; wetlands areas are located along the east and west sides of the pipeyard.
The existing ROW includes a 10-inch pipeline (Line 261B) and an abandoned 6-inch
pipeline. It begins at the compressor station and travels in a northerly direction through the
residential apartment complex north of CS 261 and across Suffield Street. It passes to the west
of residential and commercial properties along Suffield Street and through commercial and
industrial parks on Gold Street and Silver Street. The ROW crosses three perennial streams and
two intermittent streams. Much of the ROW, particularly its southern half, passes through BVW.
Most of the ROW is located within or adjacent to Priority Habitat for State-listed rare species,
including the Eastern Box Turtle (Terrapene carolina), a Species of Special Concern, and the
Eastern Worm Snake (Carphophis amoenus), a Threatened species.
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Environmental Impacts and Mitigation
Potential impacts are associated with emissions of air pollutants from the installation and
operation of the pipeline, compressor turbine and emergency generator, and alteration of
wetlands and rare species habitat associated with pipeline installation. The gas compressor
turbine will emit 46,692 tons per year (tpy) of Greenhouse Gas (GHG), measured as carbon
dioxide equivalent (CO2e); 14.14 tpy of oxides of nitrogen (NOx); 3.99 tpy of carbon monoxide
(CO); 5.59 tpy of sulfur dioxide (SO2); 2.63 tpy of particulate matter (PM); 2.14 tpy of volatile
organic compounds (VOC); and 0.21 tpy of hazardous air pollutants (HAP). The project will
alter approximately 25 acres of land, including 6.64 acres of land outside of the existing ROW.
Construction of the pipeline loop will impact approximately 7.5 acres (328,00 sf) of BVW,
including 0.88 acres of permanent conversion of wetland type; 0.18 acres (7,800 sf) of Isolated
Vegetated Wetlands (IVW); 1,001 linear feet of Bank; 6.2 acres (271,900 sf) of Riverfront Area;
and 0.15 acres (6,500 sf) of Land Under Water (LUW). The project will impact rare species
habitat, resulting in a Take of the Eastern Worm Snake and Eastern Box Turtle.
The project will increase reliability and capacity of the system through improvement to
and expansion of existing infrastructure. Measures to avoid, minimize, and mitigate project
impacts include minimization of the ROW, use of timber mats to prevent permanent impacts to
wetland resource areas during construction, restoration of wetland areas, off-site wetland
restoration and conservation, installation of erosion and stormwater best management practices
(BMPs) and replacement of older turbines with a high-efficiency turbine.
Jurisdiction and Permitting
The project is undergoing MEPA review and is subject to a mandatory EIR pursuant to
301 CMR 11.03(3)(a)(1)(a) of the MEPA regulations because it requires State Agency Actions
and will alter one or more acres of BVW (approximately 7.5 acres). The project will require a
Section 401 Water Quality Certification (WQC) and a Non-major Comprehensive Plan Approval
from the Massachusetts Department of Environmental Protection (MassDEP) and a Conservation
and Management Permit (CMP) from the Natural Heritage and Endangered Species Program
(NHESP). It is subject to review under the May 2010 MEPA Greenhouse Gas (GHG) Emissions
Policy and Protocol (GHG Policy).
The project requires an Order of Conditions (OOC) from the Agawam Conservation
Commission (and, if the OOC is appealed, a Superseding Order of Conditions (SOC) from
MassDEP), a Section 404 approval by the Army Corps of Engineers under the General Permits
for Massachusetts and a National Pollutant Discharge Elimination System (NPDES)
Construction General Permit (CGP) from the Environmental Protection Agency (EPA). It
requires approval from the Federal Energy Regulatory Commission (FERC) under Section 7(c)
of the Natural Gas Act and review by the Massachusetts Historical Commission (MHC) pursuant
to Section 106 of the National Historic Preservation Act and M.G.L. c.9, ss.26-27C (950 CMR
70-71).
Because the Proponent is not seeking Financial Assistance from the Commonwealth for
the project, MEPA jurisdiction extends to those aspects of the project that are within the subject
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matter of required or potentially required State Agency Actions and that may cause Damage to
the Environment as defined in the MEPA regulations. In this case, MEPA jurisdiction extends to
land alteration, wetlands and water quality, rare species, air and GHG emissions.
Single EIR Request
In accordance with Section 11.05(7) of the MEPA regulations, the Proponent has
submitted an EENF with a request that I allow the Proponent to fulfill its EIR obligations under
MEPA with a Single EIR, rather than a Draft and Final EIR. According to 301 CMR 11.06(8), I
may allow a Single EIR provided that the EENF:




Describes and analyzes all aspects of the project and all feasible alternatives, regardless
of any jurisdictional or other limitation that may apply to the Scope;
Provides a detailed baseline in relation to which potential environmental impacts and
mitigation measures can be assessed; and
Demonstrates that the planning and design of the project use all feasible measures to
avoid potential environmental impacts.

The EENF was subject to a 30-day comment period. The Single EIR request was
discussed at the consultation session held on July 27, 2018.
Review of the Expanded ENF
The EENF provided information about the existing conditions along the length of the
project route, including soils, geology, vegetation, wildlife, land use, and cultural resources. It
included an inventory of wetlands and watercourses along the project route and a report
describing the wetlands delineated in the project area. The EENF described the pipeline
construction process, identified potential environmental impacts and mitigation measures, and
reviewed alternatives to the project. It included a copy of an Upland Erosion Control,
Revegetation and Maintenance Plan identifying standard construction mitigation measures
required by FERC.
Comments on the EENF indicated that Draft and Final EIRs should be prepared to
provide an expanded alternatives analysis, revised analyses of air emissions, including GHG
emissions, and greater detail with respect to measures for minimizing and mitigating wetland
impacts and invasive species management. Comments requested that the DEIR include other
projects proposed by CMA to address reliability and capacity throughout its system. Comments
also request that the alternatives analysis be expanded to address alternatives to natural gas
including renewable energy and energy efficiency. In addition, commenters requested that the
Proponent be required to conduct a health assessment of the compressor station.
Segmentation
The purpose of MEPA review is to provide meaningful opportunities for public review of
the potential environmental impacts of projects for which Agency Action is required, and to
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assist each Agency in ensuring that the project will employ all feasible means to avoid and
minimize, or mitigate Damage to the Environment to the maximum extent practicable.
The MEPA regulations include provisions (301 CMR 11.01 (2)(c)) to ensure that
projects, including any future expansion thereof, are not segmented to evade, defer or curtail
MEPA review. This provision addresses what constitutes a “single project” under MEPA and
thereby ensure that projects are not phased or segmented to “evade, defer or curtail MEPA
review.”
…The Proponent, any Participating Agency, and the Secretary shall consider all
circumstances as to whether various work or activities constitute one Project, including
but not limited to: whether the work or activities, taken together, comprise a common
plan or independent undertakings, regardless of whether there is more than one
Proponent; any time interval between the work or activities; and whether the
environmental impacts caused by the work or activities are separable or cumulative.
The EENF indicated that the three projects identified in the precedent agreement
regarding TGP are separate and distinct projects with independent utility. The EENF included
analysis and quantification of environmental impacts for the pipeline loop and the compressor
station. It indicated that the West Longmeadow Meter Station project is identified solely for
informational purposes and that it should not be included in MEPA review. It also indicated that
the Meter Station does not exceed MEPA review thresholds, has independent utility and that the
natural gas supply associated with it will come from the TGP mainline. The three projects are
proposed by the same Proponent within a similar timeframe; they are included in the precedent
agreement as one of three TGP projects necessary to increase capacity and reliability of the
system; and the Meter Station is directly linked to the compressor station by a pipeline. The
Meter Station should be included in the DEIR.
Alternatives Analysis
The purpose of the project is to increase the capacity and reliability of the transmission
system. Project goals are consistent with the Commonwealth’s efforts to create a clean, reliable
and cost-effective energy future for Massachusetts residents and to significantly reduce GHG
emissions to combat climate change. These efforts include significant investment in energy
efficiency, renewable energy, and improvements to capacity and resiliency of energy
infrastructure.
The EENF reviewed alternatives for meeting CMA’s need for additional gas capacity, for
increasing the capacity of TGP’s transmission system to provide gas to CMA and for adding
more compression at CS 261. It also reviewed alternative pipeline routes for the Preferred
Alternative.
According to the EENF, the demand could not be met solely through energy conservation
and efficiency. The EENF indicated that providing energy through non-carbon sources would not
be sufficient to meet demand and would require new transmission infrastructure with similar or
greater environmental impacts than the Preferred Alternative. The EENF also stated that
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increasing energy efficiency of the pipeline and compression systems would not increase its
capacity to the extent required to provide additional gas supplies.
The EENF reviewed three alternatives to the pipeline loop proposed in the Preferred
Alternative, including a Compression Only alternative, a Lift and Relay alternative and an
Uprating alternative. The Proponent indicated that the Compression Only alternative is not
feasible because it would not increase transmission capacity sufficiently to meet demand. The
Lift and Relay alterative would involve the replacement of the 10-inch pipeline with a larger
diameter pipe. The EENF indicated that this alternative would have similar construction impacts
as the Preferred Alternative. It would require the transport of liquefied natural gas (LNG) by
trucks when the pipeline is not available during the approximately two-month construction
period, which would add traffic and air quality impacts and higher costs. The Uprating
alternative would involve increasing the transmission capacity of the existing 10-inch pipeline by
operating it at a higher pressure. The EENF indicated that this alternative is not feasible because
an operating pressure of 815 pounds per square inch (psi) would be necessary to deliver the
necessary volume of gas and pressure of the existing pipeline is limited to 700 psi.
Alternatives to the replacement of the compression turbine include the Looping Only
alternative, the Rewheeling alternative and an Electric Driver alternative. According to the
EENF, the Looping Only alternative would provide the necessary added capacity with a 4.3-mile
long, 12-inch diameter pipeline loop and a 36-inch diameter, 4.8-mile long mainline pipeline.
The Proponent dismissed this alternative based on increased land alteration, wetlands impacts
and expansion of the ROW. The Proponent also noted that it would not achieve the reliability
benefits of the Preferred Alternative in connection with the replacement of the outdated
compressors. The Rewheeling alternative would make design and performance modifications to
existing compressors to provide equivalent capacity to the system as the Preferred Alternative.
This alternative was rejected because rewheeling the old compressors would not achieve the
reductions in emissions and noise that would be achieved by the Preferred Alternative. The
Electric Driver alternative would involve the installation of an electric motor compressor rather
than a gas turbine. Emissions associated with this alternative would be generated by electric
generating facilities supplying power to the grid and may not have lower concentrations of
contaminants than the Preferred Alternative. This alternative was rejected because an electric
compressor would be subject to power line outages and other reliability concerns, is more
complicated to maintain, would require additional ancillary facilities, including a new building
an electric substation and would have higher costs.
The Proponent selected the Preferred Alternative because it will meet the identified
demand for natural gas; it will minimize impacts by installing a 12-inch diameter pipeline loop
within or adjacent to the ROW, restore BVW temporarily impacted by construction; and it will
replace older, less efficient turbines with a more efficient turbine that generates fewer emissions
of air pollutants.
Greenhouse Gas (GHG) Emissions
The project is subject to review under the MEPA GHG Policy. The GHG Policy is one
element of a comprehensive effort to meet the Commonwealth’s obligations under the Global
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Warming Solutions Act (GWSA) which include reducing carbon emissions by between 10% and
25% below 1990 emissions levels by the year 2020, and by 80% below 1990 emissions levels by
the year 2050. Consistent with MEPA’s overall purpose to evaluate alternatives that avoid,
minimize and mitigate environmental impacts to the maximum extent practicable (301 CMR
11.01), the Policy requires that GHG impacts of projects have been carefully considered and that
all feasible means and measures to reduce those impacts are adopted. The Policy requires that all
projects that are subject to preparation of an EIR quantify GHG emissions, evaluate measures
that could reduce GHG emissions and quantify potential reductions of mitigation measures. This
is a case-by-case inquiry that allows project proponents to select mitigation measures that are
determined to be feasible for the particular project being proposed, thereby providing project
proponents with maximum flexibility to design their projects.
The EENF analyzed GHG emissions associated with the following project elements:
1. Construction: release of vented gas associated with connecting the pipeline loop and
disconnecting the existing compressors, and diesel emissions from construction vehicles;
2. Commissioning: releases of gas when the new pipeline is inspected and filled with
natural gas;
3. Normal operations: fugitive leaks in the pipeline, primarily at valves at either end of the
pipeline, and operation of the combustion turbine and compressor; and,
4. Non-routine operations: long-term maintenance procedures, such as in-line inspections,
or unplanned blowdowns when a section of pipeline must be vented for maintenance or
repair purposes.
The analysis calculated GHG emissions for baseline and alternative conditions for each
category. The analysis considered emissions of carbon dioxide (CO2), methane (CH4), and
nitrous oxide (N2O) from these sources. CO2e values were calculated to establish equivalency
among the types of emissions. The analysis identified whether the baseline or alternative would
be adopted as the Preferred Alternative. For activities related to construction, operation and
maintenance of the pipeline loop, baseline conditions generally reflecting standard practices were
incorporated into the Preferred Alternative. An alternative method for connecting the pipeline
loop involves the use of a hot-tap to minimize the amount of vented gas by connecting the
pipelines without taking the existing pipe out of service. The hot-tap method would avoid the
release of 396 tons of CO2e. Mitigation measures for minimizing emissions from fugitive leaks
include cathodic protection to minimize pipeline corrosion, the use of a gas odorizer to allow for
quicker leak detection, periodic flyovers of the pipeline to inspect the condition of the ROW and
maintaining readily available leak repair equipment to minimize releases of gas.
The EENF compared the GHG emissions from the use of the proposed gas combustion
turbine to an electric motor to drive the compressor. The electric motor would be powered by
electricity from the grid. Emissions from the electric motor alternative were calculated using
the emissions factors published by the Independent System Operator-New England (ISO-NE) in
its 2016 Emissions Report. The electric motor alternative would generate 33,036 tpy of CO2e
compared to 46,691 tpy of CO2e released from the proposed gas combustion turbine. The EENF
indicated that the use of an electric motor is not feasible because: the electric supply is not as
reliable as the gas supply and its use would render the compressor station vulnerable to
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blackouts; electric motors and ancillary equipment are more difficult to maintain; additional
impacts associated with the construction of an additional building, an electric substation and
other ancillary structures; and its capital and fuel costs are higher than the gas turbine.
The GHG emissions from the four sources listed above are summarized in Table 1.
Table 1: GHG Emissions (tons) for the Preferred Alternative
Source
Construction
Commissioning
Normal Operation
Non-routine
Operation

Duration/Frequency
Once
Once
Annual
Every 5 to 7 years
Infrequent/when needed

CO2
3,143
0.001
46,635
0.00006
0.01

CH4
20.31
1.24
0.90
0.07
8.80

N2O
0.16
0.09
-

CO2e
3,880
42
46,692
2
299

Air Quality
The EENF included a review of the emissions of air pollutants by the proposed gas
turbine compressor and emergency generator. The Proponent must submit a Non-major
Comprehensive Plan Application (NMCPA) for review and approval by MassDEP and the
project will require a modification to the Title V Operating Permit for the compressor station.
The EENF also identified emissions from a new emergency generator that will be certified under
MassDEP’s Environmental Results Program (ERP) or approved in connection with the modified
Operating Permit, construction-period emissions and emissions from operation and maintenance
of the pipeline loop.
The Proponent previously filed an application for a smaller turbine with MassDEP. A
new or modified application is required due to the change in equipment. Comments from
MassDEP indicate that a facility-wide pollutant modeling analysis is required for the future
configuration of the facility. The EENF did not include information from the previous
application or a draft application for the new submission.
The project will replace a 5,490-HP Solar Centaur H turbine and a 1,199-HP Solar Saturn
T-1001 turbine with a 11,107-HP Solar Taurus 70 turbine. Emissions from the turbine include
NOx, CO, VOC, HAP, SO2, PM10, PM2.5 and GHG. The EENF did not include a Best Available
Control Technology (BACT) analysis. According to the EENF, a BACT analysis will be
employed which will consider natural gas fuel, efficient equipment and advanced combustion
controls to demonstrate that the project will minimize emissions of air contaminants. The Solar
Taurus 70 turbine will be equipped with a lean premix technology that will ensure a uniform
air/fuel mixture and minimize emissions of oxides of nitrogen (NOx), carbon monoxide (CO),
volatile organic compounds (VOC) and hazardous air pollutants (HAP). An oxidation catalyst
will be installed on the turbine to minimize emissions of CO, VOC and HAP.
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The EENF did not identify the capacity of the existing compressor station or provide a
comparison of existing conditions to proposed conditions. As shown in Table 2, the EENF did
identify emissions associated with the turbines upon completion of the project. 1
Table 2: Air emissions from gas turbines (tpy)
Contaminant

Two turbines to remain in operation

Solar Taurus 70

Total

Particulate matter

6.57

2.55

9.12

CO

35.04

4.01

39.05

SO2

1.09

5.47

6.57

VOC

16.79

2.19

18.98

NOx

52.56

14.23

66.79

HAP

0.36

0.15

0.51

The ENF did not include the assumptions, data and emission factors used in its analysis.
The EENF provided the results of air dispersion modelling to demonstrate that the project will
not cause an exceedance of the National Ambient Air Quality Standards (NAAQS). Modeled
concentrations of pollutants emitted by the Solar Taurus 70 turbine and proposed emergency
generator were compared to Significant Impact Levels (SILs) that generally correspond to impact
thresholds. According to the EENF, hourly and daily concentrations of all pollutants will be well
below applicable SILs.
Emissions associated with pipeline operations will include fugitive leaks, venting of gas
during maintenance and inspection procedures and blowdowns that may be necessary if repairs
to the pipeline loop are necessary. Emissions from the pipeline will be minimized by regular
inspection of the pipeline and repair of any detected leaks. Construction-period emissions will
be minimized by using a hot tap to connect the pipeline loop to the main pipeline, using
construction vehicles and engines that meet the EPA’s stringent Tier 3 and Tier 4 emissions
standards and minimizing idling of vehicles.
Noise
The EENF described the noise levels that will be generated by the new compressor upon
completion of the project. It identified the predicted noise levels at the north and west property
lines, an inhabited building located 600 feet east of the site and an inhabited building located
1,150 feet to the west of the site. Upon completion of the project, sound levels at these locations
will be 6.9 to 8.8 decibels (dBA) above ambient levels based on the current operating conditions
at the compressor station. According to the EENF, these increases are below the 10-dBA impact
level identified in MassDEP’s Noise Policy. Measures to minimize noise generated by the new

As required by the EENF form, the Proponent identified emissions in tons per day (tpd). Those values were
converted to tpy by multiplying them by 365.
1
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turbine include inlet and exhaust silencers and acoustic treatment of piping.
Wetlands and Water Quality
Construction of the pipeline loop will impact approximately 7.5 acres BVW, including
0.88 acres of permanent conversion of wetland type; 0.18 acres of IVW; 1,001 linear feet of
Bank; 6.2 acres of Riverfront Area; and 0.15 acres of LUW. The pipeline loop will cross five
streams. The EENF reviewed construction methods in wetlands areas, stream crossing
techniques and restoration and mitigation measures.
The pipeline loop will be constructed across streams using conventional trenching when
there is no flow at the time construction; a flume or dam-and-pump techniques will be used when
the stream is flowing. A flumed crossing would redirect flow through one or more pipes to allow
for passage of aquatic organisms while providing dry conditions in the stream for trenching.
This technique will be used where stream bank soils will remain stable during trenching and
where the flow volume can be accommodated by pipes. The dam-and-pump method will be
employed where pumps and hoses can transfer stream flow from the upstream area to the
downstream side and it is not necessary to provide for passage of aquatic organisms. This
technique involves the construction of a cofferdam to prevent material from entering the
waterbody. To minimize impacts, the stream crossings will be located perpendicular to the
channel, high flow and spawning periods will be avoided, construction will be expedited and the
amount of equipment in the stream will be limited and sediment and erosions controls will be
used and the stream will be restored immediately upon installation of the pipeline across the
stream. Upon completion of construction, the stream channels and bottoms will be restored to
their original configurations and contours and stream banks will be stabilized.
Pipeline installation through wetlands will be conducted using either conventional
wetland construction or drag-section construction techniques. Conventional wetland
construction will be used in wetlands with saturated soils or soils unable to support construction
equipment. Timber mats or corduroy roads will be placed on the surface of the wetland to
provide a stable surface to support construction equipment. A 12-inch layer of wetland topsoil
will be removed, stored directly adjacent to the trench and reused as the top layer of backfill over
the trench. The trench will remain open until pipe segments are assembled and lowered into the
trench. The drag-section technique will be used when sufficient space adjacent to the pipeline
trench for pipe assembly is not available and must be assembled elsewhere and brought to the
ROW. This method involves trenching, installing the pipeline and backfilling the trench all in
one day. Trees within the workspace will be cut down to facilitate access to the ROW by
construction equipment.
All wetland areas will be restored to pre-construction grades, contours, and drainage
patterns. These areas will then be reseeded or replanted with native wetlands plant species.
According to the EENF, a detailed wetlands mitigation plan describing additional measures to
avoid, minimize, and mitigate temporary and permanent wetlands impacts will be developed in
consultation with federal and state agencies during permitting. Mitigation for permanent impacts
to wetlands will include off-site wetlands restoration and conservation of existing wetland areas.
The Proponent will also develop an Invasive Species Management Plan to prevent colonization
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of disturbed wetland areas by invasive species. Wetlands within the permanent ROW will be
subject to ROW maintenance practices. Wetlands vegetation within a 10-ft area centered on the
pipelines will be maintained as low-growing emergent or scrub-shrub wetland. Woody wetlands
vegetation will be allowed to become reestablished in the remainder of the ROW, except that
trees within 15 feet of a pipeline that are taller than 15 feet high may be cut and removed from
the ROW.
Rare Species
The pipeline route and associated workspace includes 7.65 acres mapped as Priority and
Estimated Habitat for the Eastern Worm Snake and Eastern Box Turtle. According to NHESP,
the project is likely to result in a Take of these species and the project will require a CMP. The
project will be required to avoid, minimize and mitigate impacts to rare species, including
assessing alternatives with fewer temporary and permanent impacts, demonstrating that an
insignificant portion of the local population will be impacted, and by developing and
implementing a conservation and management plan that provides a long-term net benefit to the
conservation of the state-listed species.
The EENF described mitigation measures for impacts to rare species habitat, including:






Pre-construction surveys,
Pre-construction monitoring for at least one active season prior to tree clearing
immediately prior to pipeline construction;
Use of exclusion fencing and pre-construction sweeps to remove individuals;
Contractor training; and,
Providing written reports to NHESP.

Construction
The EENF included a discussion of construction period impacts, including erosion and
sedimentation, air quality, solid waste disposal, water quality and water supply protection, and
construction management and traffic. The Proponent will prepare an Environmental Construction
Management Plan (ECMP) that will identify all necessary mitigation measures to eliminate or
minimize these impacts. The Proponent install erosion and sedimentation controls around work
areas. The Proponent will require contractors to use Ultra Low Sulfur Diesel (ULSD) fuel in all
off-road construction equipment and to comply with EPA emissions standards. The project will
include recycling of existing asphalt, concrete, and packing crates. All construction activities
will comply with the MassDEP Air Pollution Control Regulations at 310 CMR 7.02 (Plan
Approval and Emission Limitations) and 310 CMR 7.09 (Dust, Odor, Construction, and
Demolition), and with the Massachusetts Idling regulation at 310 CMR 7.11.
Conclusion
Based on review of the EENF, consultation with public agencies and consideration of
public comments, I have determined that the Proponent should file a Draft EIR and Final EIR
consistent with the Scope included below. The EENF provided a detailed project description,
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identified potential impacts associated with construction of the pipeline loop and compressor
station and identified mitigation measures. It did not compare overall emissions of the CS 261
facility, provide dispersion modelling for the facility under existing and proposed conditions and
did not provide information regarding the protocol and inputs used for modeling. The EENF
referenced the prior NMCPA submitted to MassDEP but did not include it in the EENF.
SCOPE
General
The DEIR should follow Section 11.07 of the MEPA regulations for outline and content,
as modified by this Scope. It should respond to comments received on the EENF. The DEIR
should identify and commit to specific environmental mitigation measures and provide draft
Section 61 Findings. The DEIR should include a list of required State Agency Permits, Financial
Assistance, or other State approvals, as well as any local or federal permitting. It should provide
a brief description and analysis of applicable statutory and regulatory standards and
requirements, and a description of how the project will meet those standards.
The DEIR should provide updated project plans based on refinements to the project
design and verified conditions along the proposed pipeline route and other work areas, and
identify any changes to the project since the EENF. It should include existing conditions site,
including CS 261, and provide plans at a legible scale. It should identify all existing and
proposed compressors, including gas and electric driven compressors. It should describe the
capacity of CS 261 under existing and proposed conditions. It should review construction
procedures for all components of the project and highlight any changes from the EENF. The
EENF should include more detailed information regarding hydrostatic testing and specific
measures to avoid accidental or unintended discharge of testing water.
The DEIR should provide a rationale for removing the abandoned 6-inch diameter pipe.
It should quantify any additional temporary or permanent impacts to wetlands and rare species
habitat due to any widened or additional trenching needed to expose and remove the pipe. It
should describe any potential impacts of abandoning the pipe in place and any necessary
remediation of the pipe or soil whether the pipe is removed or left in place. The DEIR should
document that all feasible measure to minimize damage to the environment will be undertaken.
Climate Change
Executive Order 569: Establishing an Integrated Climate Change Strategy for the
Commonwealth (EO 569) was issued on September 16, 2016. EO 569 recognizes the serious
threat presented by climate change and directs state agencies to develop and implement an
integrated strategy that leverages state resources to combat climate change and prepare for its
impacts. The Order seeks to ensure that Massachusetts will meet greenhouse gas emissions
reduction limits established under the GWSA and will work to prepare state government and
cities and towns for the impacts of climate change. As noted in the Scope, the DEIR should
address the potential effects of climate change on the project site.
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The GWSA includes a section focused on meeting the threats and challenges posed by
climate change. Pursuant to that section, MEPA review of projects subject to an EIR must
consider the reasonably foreseeable climate change impacts and GHG emissions of projects
subject to MEPA review (and effects such as predicted sea level rise); and (2) ensure that
projects subject to MEPA take all feasible measures to avoid, minimize, or mitigate “Damage to
the Environment” (as defined in the MEPA statute), including GHG emissions.
The GHG Policy and requirements to analyze the effects of climate change through EIR
review is an important part of this statewide strategy. These analyses advance proponents’
understanding of a project’s contribution and vulnerability to climate change.
Consistent with EO 569, the Massachusetts State Hazard Mitigation and Climate
Adaptation Plan and the Massachusetts Energy Plan will be released in September. The DEIR
should address the project’s consistency with these plans. If the plans are not available prior to
the filing of the DEIR, consistency with the plans should be addressed in the subsequent MEPA
filing.
Adaptation and Resiliency
It is widely accepted by the scientific community that the increased emissions of GHGs
are contributing to a changing climate. Changes to climate are already causing, and will continue
to cause, significant local impacts. Observed effects of climate change in the US and the
Northeast include increased atmospheric and ocean temperatures, heat waves, increased
evapotranspiration and precipitation, and a greater intensity of storms, and floods. In addition,
thermal expansion of a warmer ocean and the melting of glaciers are contributing to a rise in sea
level. In the future, annual average temperature is predicted to increase, and is expected to be
coupled with a greater number of extreme heat days; precipitation changes by season, intensity
and type will occur; and, acceleration of sea level rise in combination with land subsidence, will
continue to re-shape our coastline.
The DEIR should assess the vulnerability of the project to the effects of climate change,
including storms and flooding, and identify measures incorporated into the project design that
will increase the resiliency and ability of the site to adapt to climate change.
Greenhouse Gas Emissions
The GHG analysis in the EENF should be expanded to include a comparison of GHG
emissions under existing and proposed conditions and should reflect any additional GHG
mitigation measures adopted since the filing of the EENF. The EENF included a general
description of alternatives to expanding natural gas capacity including energy conservation,
energy efficiency and energy alternatives (e.g. solar, geothermal); however it did not provide
data or analysis to compare environmental impacts (positive and negative) of the alternatives,
including the Preferred Alternative. The EENF should include additional description of these
measures, and provide relevant analysis and data.
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Air Quality
The EENF provided estimates of the emissions of the proposed Solar Taurus 70 and a
new emergency generator. The analysis provided emissions data for two turbines that will
remain in use along with the new turbine to provide an estimate of emissions from CS 261 under
proposed conditions. The DEIR should include existing emissions for the station, including all
permitted turbines, so that the projects negative or positive effects on emissions can be
determined. This information was provided to the MEPA office during the review period and
indicated that emissions of some pollutants will decrease upon completion of the project. The
DEIR should also provide revised dispersion modelling that includes all regulated emissions
from CS 261 under proposed conditions and compare the model results to SILs. The DEIR
should provide a BACT analysis evaluating air control measures that are available to minimize
emissions and identify measures that will be adopted by the project.
Information provided in the DEIR will be employed to determine whether additional air
quality analysis is necessary to identify impacts and consistency with air quality regulations and
whether sufficient measures to avoid, minimize and mitigate impacts are proposed.
Wetlands and Water Quality
The DEIR should include a review of workspaces identified in the EENF and identify any
areas where the size or orientation of the workspace could be changed to minimize wetlands
impacts. As requested above, the DEIR should quantify impacts associated with abandoning the
6-inch diameter in place. MassDEP recommends that an Abbreviated Notice of Resource Area
Delineation (ANRAD) be filed to confirm the location and area of wetlands to be impacted.
Based on any changes or refinements to the project or the delineation of wetlands, the DEIR
should identify and quantify impacts to all wetlands resource areas, including BVW, Bank,
Riverfront Area, LUW, BLSF, and Isolated Land Subject to Flooding (ILSF), as well as IVW
and vernal pools. For any wetlands mitigation or replication that will be required through local,
state, and federal permitting requirements, the DEIR should describe the general standards,
possible locations of wetlands mitigation and replication, and typical monitoring requirements
that may be required. The DEIR should demonstrate that the project has been designed to avoid
or minimize impacts to wetlands, detail all mitigation measures to be implemented as part of the
project and review how the project will comply with all relevant standards of the Wetlands
Protection Regulations (310 CMR 10.00) and 401 WQC Regulations (314 CMR 9.00).
The DEIR should address whether hydrostatic testing will occur near resource areas and
the potential impact of unintentional discharge of testing water on resources. It should identify
specific measures that will be employed to avoid discharge and to protect resource areas.
Rare Species
Comments from NHESP recommend that the Proponent continue to consult with the
agency to address outstanding state-listed species issues. The DEIR should include an
assessment of additional alternatives that would minimize temporary impacts to state-species
habitat. This analysis should consider abandoning the 6-inch diameter pipeline in place, changes
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to the workspace and other options identified by NHESP. The DEIR should provide an update
on the Proponent’s development of a conservation and management plan that provides a longterm net benefit to Eastern Worm Snake and Eastern Box Turtle, with a focus on protection of
high quality habitat in the immediate vicinity of the project site.
Cultural Resources
The project will require review by MHC pursuant to Section 106 of the National Historic
Preservation Act and M.G.L. c.9, ss.26-27C (950 CMR 70-71). According to the EENF, the
Proponent has commenced an intensive (locational) archaeological survey developed in
consultation with MHC. The DEIR should provide the results of the survey and identify any
measures necessary to avoid, minimize and mitigate impacts to cultural resources.
Mitigation and Draft Section 61 Findings
The DEIR should include a section that summarizes proposed mitigation measures and
provide draft Section 61 Findings for each State Agency Action. It should contain clear
commitments to implement these mitigation measures, estimate the individual costs of each
proposed measure, identify the parties responsible for implementation, and contain a schedule for
implementation.
In order to ensure that all GHG emissions reduction measures adopted by the Proponent
as the Preferred Alternative are actually constructed or performed by the Proponent, the
Secretary requires proponents to provide a self-certification to the MEPA Office indicating that
all of the required mitigation measures, or their equivalent, have been completed. The
commitment to provide this self-certification in the manner outlined above should be
incorporated into the draft Section 61 Findings included in the DEIR.
Responses to Comments
The DEIR should contain a copy of this Certificate and a copy of each comment letter
received. In order to ensure that the issues raised by commenters are addressed, the DEIR should
include direct responses to comments to the extent that they are within MEPA jurisdiction. This
directive is not intended, and shall not be construed, to enlarge the scope of the DEIR beyond
what has been expressly identified in this certificate.
Circulation
The Proponent should circulate the DEIR to those parties who commented on the ENF, to
any State Agencies from which the Proponent will seek permits or approvals, and to any parties
specified in section 11.16 of the MEPA regulations. A copy of the DEIR should be made
available for review at the Agawam public library.
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direct current

DEIR

Draft Environmental Impact Report

DOER

Department of Energy Resources

DPU

Department of Public Utilities

Dth/d

dekatherms per day

ECMP

Environmental Construction Management Plan

EDR

Environmental Data Resources, Inc.

EENF

Expanded Environmental Notification Form

EI

environmental inspector

EIA

U.S. Energy Information Administration

EPAct 2005

Energy Policy Act of 2005

ERP

Environmental Results Program

ESA

Endangered Species Act

FEMA

Federal Emergency Management Agency

FERC

Federal Energy Regulatory Commission

FERC Plan

FERC’s Upland Erosion Control, Revegetation, and Maintenance Plan

FERC Procedures

FERC’s Wetland and Waterbody Construction and Mitigation Procedures

g/bhp-hr

grams per brake horsepower-hour

GHG

greenhouse gas

GHG Policy

Greenhouse Gas Policy
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HAP

hazardous air pollutants

Holyoke

Holyoke Gas and Electric Department

HP

horsepower

HP Replacement Project

Compressor Station 261 Horsepower Replacement Project

HUC

hydrologic unit code

ICE

internal combustion engine

ILSF

isolated land subject to flooding

IMPROVE

Interagency Monitoring of Protected Visual Environments

INGAA

Interstate Natural Gas Association of America

Inventory

Inventory of Historic and Archaeological Assets of the Commonwealth

ISO

International Organization for Standardization

ISO-NE

ISO-New England

IVW

isolated vegetated wetland

km

kilometer

kWh

kilowatt hour

L90

sound level exceeded 90 percent of the time

lb/MMBtu

pounds per million British thermal units

Ld

daytime Leq

LDAR

leak detection and repair

Ldn

day-night average sound level

Leq

equivalent sound level

Leq(24)

24-hour equivalent sound level

LNG

liquified natural gas

Looping Project

Line 261B Pipeline Looping Project

LSP

Licensed Site Professional

LUWW

land under waterbodies and waterways
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MACT

maximum available control technology

MA DFW

Massachusetts Division of Fisheries and Wildlife

MAOP

maximum allowable operating pressure

MassDEP

Massachusetts Department of Environmental Protection

MassGIS

Massachusetts Bureau of Geographic Information

MBTA

Massachusetts Bay Transit Authority

MCC

motor control center

MCP

Massachusetts Contingency Plan

MEPA

Massachusetts Environmental Policy Act

MESA

Massachusetts Endangered Species Act

Meter Station Project

Longmeadow Meter Station Project

MGL

Massachusetts General Law

MHC

Massachusetts Historical Commission

mi2

square miles

MM

million

MMBtu/hr

million British thermal units per hour

N/A

not applicable

NAAQS

National Ambient Air Quality Standards

National Register

National Register of Historic Places

NEPA

National Environmental Policy Act

NESHAP

National Emissions Standards for Hazardous Pollutants

NGA

Natural Gas Act

NHESP

Natural Heritage & Endangered Species Program

NHPA

National Historic Preservation Act

NMCPA

Non-Major Comprehensive Plan Approval

NNSR

nonattainment new source review
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N2O

nitrous oxide

NO2

nitrogen dioxide

NOAA

National Oceanographic and Atmospheric Administration

NOI

Notice of Intent

NOx

nitrogen oxides

NPDES

National Pollutant Discharge Elimination System

NPS

National Park Service

NRCS

Natural Resources Conservation Service

NSPS

new source performance standards

NSR

new source review

NWI

National Wetlands Inventory

O2

oxygen

O3

ozone

O&M

Operations and Maintenance

ORW

outstanding resource water

OTR

ozone transport region

PAL

Public Archaeology Laboratory, Inc.

PAR

permanent access roads

Pb

lead

PH

Priority Habitat of Rare Species

PHMSA

Pipeline and Hazardous Materials Safety Administration

PM

particulate matter

PM2.5

particulate matter with a diameter ≤ 2.5 microns

PM10

particulate matter with a diameter ≤ 10 microns

ppm

parts per million

ppmvd

parts per million by volume dry
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PPV

peak particle velocity

Projects

261 Upgrade Projects

PSD

prevention of significant deterioration

psi

pounds per square inch

PVP

potential vernal pool

RBLC

RACT/BACT/LAER clearinghouse

RICE

reciprocating internal combustion engine

ROI

region of influence

ROW

right-of-way

SCADA

Supervisory Control and Data Acquisition

SDC

seismic design categories

SHMCAP

State Hazard Mitigation and Climate Adaption Plan

SHPO

State Historic Preservation Office

SI

spark ignition

SIL

Significant Impact Level

SIP

State Implementation Plan

SLR

SLR International Corporation

SO2

sulfur dioxide

SPCP

Spill Prevention Control Plan

SSURGO

Soil Survey Geographic

SWCA

SWCA Environmental Consultants

TAR

temporary access road

TCP

traditional cultural property

Tennessee

Tennessee Gas Pipeline Company, L.L.C.

THPO

Tribal Historic Preservation Office

TMDL

total maximum daily load
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tpy

tons per year

Tribes

federally recognized American Indian Tribes

TWS

temporary workspace

UDP

Unanticipated Discoveries Plan

UNT

unnamed tributary

USACE

U.S. Army Corps of Engineers

USC

United States Code

USDA

U.S. Department of Agriculture

USDOT

U.S. Department of Transportation

USEPA

U.S. Environmental Protection Agency

USGS

U.S. Geological Survey

VOC

volatile organic compounds

WPA

Wetlands Protection Act

WQC

Water Quality Certification
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1 Executive Summary
This Draft Environmental Impact Report (“DEIR”) concerns the 261 Upgrade Projects (the “Projects”)
proposed by Tennessee Gas Pipeline Company, L.L.C. (“Tennessee” or “TGP”), an indirect, wholly-owned
subsidiary of Kinder Morgan, Inc.
Tennessee is proposing to construct the Projects, consisting of (i) the Line 261B Pipeline Looping Project
(“Looping Project”), and (ii) the Compressor Station 261 Horsepower Replacement Project (“HP
Replacement Project”), in response to the request of Tennessee’s customers, Bay State Gas Company d/b/a
Columbia Gas of Massachusetts (“CMA”) and the Holyoke Gas and Electric Department (“Holyoke”).
Specifically, the Projects are designed to increase the capacity of Tennessee’s existing pipeline system by
upgrading its existing 261B-100 pipeline, as well as abandoning and replacing certain existing compressor
units and associated facilities. The Looping Project and a portion of the HP Replacement Project will create
72,400 dekatherms per day (“Dth/d) of new firm transportation capacity. The Massachusetts Department
of Public Utilities (“DPU”) recognized the need for CMA’s additional capacity by an order issued May 31,
2018 in approval of Tennessee’s agreement in Docket DPU 17-172.
Tennessee initiated Massachusetts Environmental Policy Act (“MEPA”) review by filing an Expanded
Environmental Notification Form (“EENF”) on June 29, 2018, which was noticed in the Environmental
Monitor on July 11, 2018. After considering public comments, the Secretary of the Executive Office of
Energy and Environmental Affairs (Secretary of “EOEEA”) issued an EENF Certificate dated August 17,
2018 requiring Tennessee to proceed with the filing of a DEIR and a Final EIR (“FEIR”). A copy of the
EENF Certificate is provided before this section. The EENF Certificate identified and scoped the
information that needed to be addressed in the DEIR, including more detailed discussions of the
Longmeadow Meter Station, air emissions and calculations, potential effects of climate change,
alternatives, Greenhouse Gas Emissions Policy (“GHG Policy”), cultural resources, rare species, wetlands,
hydrostatic testing, and mitigation measures.
This Executive Summary of the DEIR for the 261B Upgrade Projects presents an overview of: the Projects’
facilities, additional information regarding the Longmeadow Meter Station, permits required,
environmental impacts of the Projects, alternatives, and the mitigation measures proposed for unavoidable
impacts.

1.1 Name and Location of the Project and EEA File Number
The Projects described in this DEIR are collectively named the 261 Upgrade Projects, located in Agawam,
Massachusetts, in Hampden County. Mapping of the general location of the Projects is provided in Figure
1-1 in Appendix A. An EENF was submitted to the EOEEA on June 29, 2018 by Tennessee, which was
noticed in the Environmental Monitor on July 11, 2018 (EOEEA file number 15879).

1.2 Projects Description Summary
The proposed 261 Upgrade Projects consist of (i) the Looping Project, which involves approximately 2.1
miles of pipeline loop, and (ii) the HP Replacement Project, which involves equipment upgrades at
Tennessee’s existing Compressor Station 261 (“CS 261”). Both Projects are located in Agawam,
Massachusetts. Figure 1-1 in Appendix A depicts the general location of the components of each Project.
Aerial photograph-based pipeline alignment sheets for the Looping Project are provided in Appendix B. A
plan depicting the location of the HP Replacement Project facilities is provided in Appendix C.
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Proposed activities associated with the Projects will occur adjacent to Tennessee’s existing Lines 261B100 and 261BP-100 and at Tennessee’s existing CS 261 in Agawam, Massachusetts. One contractor/pipe
yard (“Hickory Street Pipeyard”) straddles the state line and is located in both Agawam, Massachusetts and
Suffield, Connecticut. The proposed activities for the Looping Project will involve construction along or
adjacent to Tennessee’s existing Line 261B-100 and Line 261BP-100 to the maximum extent practicable,
with the proposed HP Replacement Project activities occurring within the existing fenced area of CS 261.
Upon completion, the Projects will allow Tennessee to provide long-term firm transportation service to the
Projects’ shippers, CMA and Holyoke. Together, the Looping Project and a portion of the HP Replacement
Project will create 72,400 dekatherms per day (“Dth/d”) of new firm transportation capacity. The majority
of the transportation capacity (45,400 Dth/d) is subscribed by CMA and Holyoke, which demonstrates the
immediate need for the capacity. In addition to the incremental capacity subscribed by the Projects’
shippers, the Projects will also create 27,000 Dth/day of incremental firm transportation capacity from
Tennessee’s interconnection with Iroquois Gas Transmission System at Wright, New York to the discharge
of CS 261 to help alleviate capacity-constrained New England gas markets.
The HP Replacement Project will also allow Tennessee to replace existing horsepower at CS 261 required
to meet current and anticipated operational needs, including peak flow conditions, resulting in more reliable
service for Tennessee’s existing shippers. This component of the Projects will also allow Tennessee to
reduce emissions at CS 261 through the use of a more efficient, newer, cleaner burning, and lower emission
compressor unit.
The Projects will provide multiple benefits to the Projects’ shippers and to Tennessee’s existing customers.
The Projects will provide the needed additional transportation capacity to support CMA’s and Holyoke’s
residential and commercial connections in the Greater Springfield service territory. In addition, the Projects
will increase the design delivery pressure to CMA’s distribution system, which will further enhance CMA’s
ability to provide reliable service to its customers, and will also enhance the reliability of Tennessee’s 261B100 pipeline by providing Tennessee with the ability to maintain deliveries to CMA’s system in the event
that the existing pipeline in the area, which is to be looped as part of the Looping Project, is taken out of
service for maintenance. The Projects will also improve the efficiency and reliability of and reduce certain
emissions at existing CS 261 by the removal of two older, existing compressor units and replacement with
a new compressor unit. The new compressor unit is better designed to meet the anticipated operational
conditions at CS 261, including peak flow conditions, resulting in more reliable service for Tennessee
shippers.
Tennessee proposes to begin tree clearing for the Looping Project in March 2020 and pipeline installation
in June 2020, after receipt of all required federal, state, and local permits and authorizations, in order to
place the facilities in service by November 1, 2020. Construction of the HP Replacement Project is
expected to commence in May 2020, pending receipt of all applicable permits and authorizations, and has
an anticipated in-service date of November 1, 2020.

1.2.1 Looping Project
The Looping Project involves the installation of approximately 2.1 miles of 12-inch diameter pipeline
located, to the extent practicable, parallel and adjacent to Tennessee’s existing 8-inch-diameter 261BP-100
pipeline and/or Tennessee’s existing 10-inch-diameter 261B-100 pipeline in Agawam, Massachusetts.
Where the pipeline loop will be installed adjacent to the 261B-100 pipeline, Tennessee proposes to remove
an inactive 6-inch diameter pipeline from this location and replace it with the 12-inch diameter loop
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upgrade. The pipeline loop is designed for a maximum allowable operating pressure (“MAOP”) of 700
pounds per square inch (“psi”), using a pipe with a minimum of 0.375-inch wall thickness.
The proposed pipeline loop commences at Tennessee’s existing CS 261 operational area east of Suffield
Street in Agawam, Massachusetts. The pipeline loop proceeds for approximately 0.3 miles through the CS
261 property before crossing to the west side of Suffield Street. The pipeline loop then proceeds
north/northwest roughly parallel to Suffield Street for approximately 1.8 miles, crossing Shoemaker Lane,
Gold Street, and Silver Street, before terminating at its tie-in location north of Silver Street. Tennessee has
designed the route of this pipeline loop in a manner to avoid significant areas of residential development,
to minimize the number of affected landowners, and to minimize environmental impacts. To accomplish
this, 100 percent of the pipeline loop route will be co-located with (i.e., overlapping or within 200 feet of)
Tennessee’s existing facilities, other utilities, and roadways. This includes 71 percent of the pipeline loop
that will overlap with the permanent easement of Line 261B-100 or Tennessee-owned CS 261 property; 10
percent that will overlap with other utilities and roadway corridors; and 19 percent that will be located
adjacent to (within 200 feet of) these corridors. Approximately 0.3 miles of the pipeline loop will be
installed by horizontal directional drill (“HDD”), further minimizing environmental and landowner
impacts. An existing inactive 6-inch diameter pipeline will be removed for approximately 0.9 miles of the
pipeline loop length and replaced with the new pipeline loop.
Where the proposed pipeline loop deviates from Tennessee’s existing pipeline corridors, the deviation is
intended to minimize impacts to residences and/or existing utility structures. During construction, a typical
construction workspace totaling 75 feet in width will be required. The construction workspace and
permanent easement for the proposed loop overlap in certain areas with Tennessee’s existing permanent
right-of-way (“ROW”), as depicted on the alignment sheets included in Appendix B.
Appurtenant facilities associated with the Looping Project include pig launcher and receiver facilities and
tie-in piping at the commencement of the loop and on the northern terminus of the loop. A “pig” is a device
used for cleaning and internal inspections of a pipeline. Manifolds are installed at either end of a pipeline
segment to propel the pig through the pipe. Tennessee plans to integrate the new pipeline loop into the
cathodic protection system for the existing 261B-100 line

1.2.2 HP Replacement Project
The HP Replacement Project involves the disconnection and removal of two existing compressor units
totaling 6,689 horsepower (“hp”) (a Solar Saturn installed in 1965 and a Solar Centaur installed in 1991)
and installation of a new 11,107 hp International Organization for Standardization (“ISO”) rated Solar
Taurus 70 compressor unit at Tennessee’s existing CS 261 located in Agawam, Massachusetts. The new
compressor unit will be housed in existing Compressor Building D after removal of the existing Solar
Centaur unit and air compressor unit. The existing Solar Saturn will be removed from Building B. Building
B will remain at the compressor station and be used for operations and maintenance purposes but will no
longer house a compressor unit. The HP Replacement Project also includes removal of an existing older
emergency generator from an existing control building, which will be replaced with a new unit in a proposed
new auxiliary building. All of the HP Replacement Project work will occur within the existing fenced
operational area of CS 261. Tennessee owns in fee the property on which CS 261 is located. The CS 261
facility is surrounded by security fencing and is accessed from the west via Suffield Street, Agawam,
Massachusetts.
Existing CS 261 currently houses and operates five compressor units in Compressor Buildings A, B, C and
D (a total of 18,299 hp). CS 261 also contains a motor control center (“MCC”) and control room building,
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gas filter separator units, auxiliary buildings, fuel storage tanks, venting stacks, gas coolers and cooler
piping, suction and discharge piping, paved interior access roads, and parking areas. Tennessee’s Line 200
pipeline system traverses the existing CS 261 site and is the termination point for Tennessee’s Line 300
pipeline system.

1.3 Longmeadow Meter Station Summary
The Longmeadow Meter Station is a project separate from the 261 Upgrade Projects that will provide a
new delivery point for CMA on the east side of the Connecticut River in Longmeadow, Massachusetts (the
nearest existing delivery points are in Agawam and East Longmeadow). The Longmeadow Meter Station
will enhance system reliability to existing CMA customers and supports the ability of CMA to serve future
customers. The Longmeadow Meter Station is scheduled to be constructed beginning in June 2019 and
placed into service in November 2019 (CMA requires this additional point of delivery to be operational by
November 2019).

1.4 Permit Summary
Tennessee will obtain necessary permits, licenses, and clearances for the Projects. The Projects are
regulated by the Federal Energy Regulatory Commission (“FERC”). As such, Tennessee filed an
application for a Certificate of Public Convenience and Necessity under Section 7(c) of the Natural Gas
Act with the FERC on October 19, 2018 in FERC Docket No. CP19-7-000. As part of the application for
the Projects, Tennessee submitted an environmental report that addresses environmental impacts and
mitigation for the Projects’ activities.
On October 19, 2018, a Water Quality Certification (“WQC”) Application was submitted to MassDEP and
a Pre-Construction Notification (“PCN”) was filed with the U.S. Army Corps of Engineers (“USACE”)
under Massachusetts General Permit 9 (“MA GP”) for impacts to waters of the U.S.
The Projects will also be reviewed by the FERC and the USACE for consistency with Section 7 of the
Endangered Species Act and Section 106 of the National Historic Preservation Act of 1966, as amended
(“NHPA”); Tennessee will coordinate with the U.S. Fish and Wildlife Service (“USFWS”), Massachusetts
Historical Commission (“MHC”), and American Indian Tribes (“Tribes”), as applicable, throughout these
review processes.
Because the Projects require work in state-regulated wetland resource areas and buffer zones, a Notice of
Intent will be filed with the Agawam Conservation Commission, with copies submitted to the MassDEP.
The Looping Project may also require a Conservation and Management Permit from the Natural Heritage
and Endangered Species Program (“NHESP”) due to work within a Priority Habitat of state-listed rare
species.
The HP Replacement Project requires a Non-Major Comprehensive Plan Approval from MassDEP.
Tennessee submitted the Plan Approval application on December 14, 2017. Since then, Tennessee has
amended the application on March 21, 2018, September 13, 2018, and November 15, 2018 to incorporate
revisions to the Project and to respond to information requests from MassDEP.
A list of necessary permits, licenses, and clearances related to the construction, installation, operation, and
maintenance of the Projects is provided in Table 1-1.
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Table 1-1. Permits, Approvals, and Consultations Required
Associated Facility

Agency

Permit / Approval / Consultation

Looping Project
HP Replacement Project

Federal Energy Regulatory
Commission

Looping Project
HP Replacement Project

Actual Date (Anticipated)

Agency Contact

Submittal

Approval

Natural Gas Act, Section 7(b) and 7(c) –
Certificate of Public Convenience and Necessity

10/19/2018

(11/01/2019)

Division of Pipeline Certificates
Office of Energy Projects
888 First Street, NE
Washington, DC 20426

U.S. Army Corps of Engineers

Clean Water Act, Section 404, MA General
Permit 9 Pre-Construction Notification

10/19/2018

(03/2019)

Michael Wierbonics
Project Manager
U.S. Army Corps of Engineers New
England District
Regulatory Division
phone: (978)318-8723
michael.s.wierbonics@usace.army.mil

Looping Project
HP Replacement Project

MA Department of
Environmental Protection

Clean Water Act Section, 401 Water Quality
Certification

10/19/2018

(06/2019)

David Foulis
MassDEP Western Region
Wetlands Section
436 Dwight Street
Springfield, MA 01103

Looping Project
HP Replacement Project

U.S. Fish and Wildlife Service

Consultations for impacts on federally listed
threatened and endangered species and critical
habitat under Section 7 of the Endangered
Species Act, the Migratory Bird Treaty Act, the
Bald and Gold Eagle Protection Act, and the Fish
and Wildlife Coordination Act

08/16/2018

9/16/2018

Supervisor
U.S. Fish and Wildlife Service
70 Commercial St., Suite 300
Concord, NH 03301

HP Replacement Project

MA Department of
Environmental Protection

Clean Air Act, Non-major Comprehensive Plan
Approval

12/14/2017 (as
supplemented)

(05/01/2019)

Marc Simpson
MassDEP Western Region
Air Permitting Section
436 Dwight Street
Springfield, MA 01103

Federal
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Table 1-1. Permits, Approvals, and Consultations Required
Associated Facility

Agency

Permit / Approval / Consultation

Looping Project
HP Replacement Project

MA Historical Commission
State Historic Preservation
Office

Actual Date (Anticipated)

Agency Contact

Submittal

Approval

National Historic Preservation Act (“NHPA”),
Section 106 Consultation

05/24/18

11/20/2018

Brona Simon
Attn.: Jonathan Patton
MA Historical Commission
220 Morrissey Blvd.
Boston, MA 02125
phone: (617)727-8470

Alex Strysky
MEPA Office
100 Cambridge Street, 9th Floor
Boston, MA 02114
phone: (617) 626-1025

Commonwealth of Massachusetts
Looping Project
HP Replacement Project

Massachusetts Environmental
Policy Act

MEPA ENF Certificate

07/02/18

08/20/2018

MEPA DEIR Certificate
MEPA FEIR Certificate

(12/2018)
(02/2019)

(2/2019)
(04/2019)

Looping Project

MA Natural Heritage &
Endangered Species Program

MESA Project Review

(11/2018)

(11/2019)

Lauren Glorioso
Endangered Species Review Biologist
NHESP
Division of Fisheries & Wildlife
1 Rabbit Hill Road
Westborough, MA 01581
phone: (508) 389-6361

Looping Project
HP Replacement Project

Agawam Conservation
Commission / MA Department
of Environmental Protection

Order of Conditions under Massachusetts
Wetlands Protection Act

(12/2018)

(5/2019)

Henry Kozloski, Chair
Agawam Conservation Commission
36 Main Street
Agawam, MA 01001

Looping Project

MA Department of
Environmental Protection

Non-traditional Asbestos Abatement Work
Practice Approval

(1st quarter 2020)

(5/2020)

Michael Elliott
Asbestos Program Coordinator
MassDEP – Bureau of Air & Waste
One Winter Street
Boston, MA 02108
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Table 1-1. Permits, Approvals, and Consultations Required
Associated Facility

Agency

Permit / Approval / Consultation

HP Replacement Project

MA Department of
Environmental Protection

Town of Agawam

Department of Public Works

Actual Date (Anticipated)

Agency Contact

Submittal

Approval

BWP AQ06 Preconstruction Notification Prior to
Construction or Demolition

(1st quarter 2020)

Not Applicable
Notification Only

Marc Simpson
MassDEP Western Region
Air Permitting Section
436 Dwight Street
Springfield, MA 01103

Street Opening Permit

(3rd quarter 2019)

(1st quarter 2020)

Christopher Golba, Superintendent
Public Works Municipal Annex
1000 Suffield St.
Agawam, MA 01001
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1.5 Alternatives Summary
Tennessee undertook a needs and alternative routing analysis for the Projects. Tennessee’s primary
objective in performing this analysis was to identify options for the Projects that would satisfy Tennessee’s
requirement to meet its customers’ demand for natural gas transportation service, while working to avoid
or minimize potential adverse environmental impacts to the greatest extent practicable.
Tennessee reviewed No-Action, energy conservation, energy source and efficiency, systems and routing
alternatives, and determined that the proposed Projects, as designed, represent the preferred alternatives. If
the proposed Projects are not constructed to meet customer demand (i.e., the No-Action Alternative is
selected), the market served by the customers that have executed binding agreements for a majority of the
Projects’ capacity may experience energy shortages in times of peak demand or users may revert to the
consumption of alternative fuels such as fuel oil. Use of alternative fuels to supply the energy needs of
Tennessee’s natural gas customers is not the best practicable alternative as compared to the use of cleanerburning natural gas. In addition, although energy conservation is a valuable measure as part of an overall
energy plan, energy conservation alone is not a solution to the current energy demand of consumers served
by these Projects.
As discussed in Chapter 3, Tennessee conducted a detailed system alternatives analysis and route analysis,
including consideration of efficiency improvements, a lift and relay option, an uprating option, and pipeline
looping and compression options. The detailed system alternatives analysis allowed the Projects’ designers
to select the best configuration of the proposed facilities, including preferred routes and siting for the
proposed Looping Project, to meet the needs of the market. The Looping Project and the HP Replacement
Project were ultimately selected as the preferred alternatives because they meet the objectives of the
Projects’ shippers, allow for the use of existing pipeline, utility, and roadway corridors and an existing
compressor station site, and minimize impacts to environmental resources and landowners.

1.6 Changes Since The EENF Filing
The EENF was filed on June 29, 2018 and posted in the Environmental Monitor on July 11, 2018. The
Secretary signed the EENF Certificate on August 17, 2018. The Project team has evaluated the Projects as
they relate to the EENF Certificate, public comments, landowner concerns, sensitive environmental
resources, and constructability. Design changes for the Projects included in this DEIR include:
•

Adoption of the HDD method to install 0.3 miles of the pipeline loop, further minimizing
environmental and landowner impacts;

•

Addition of a new temporary access road directly connecting CS 261 to the Hickory Street Pipeyard
(“TAR-PY”) and use of the existing CS 261 driveway as a proposed temporary access road to the
Looping Project and HP Replacement Project (“TAR-CS”);

•

Minor workspace adjustments north of Silver Street to maintain a 75-foot temporary workspace
construction corridor; and

•

Clarification on wetland construction methods (Chapter 5).
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1.7 Impact Summary
Impacts have been minimized during routing and design of the Projects by incorporating modification of
existing facilities where possible, with the proposed HP Replacement Project activities occurring within the
existing fenced area of CS 261; by construction of the Looping Project along or adjacent to Tennessee’s
existing Line 261B-100 and Line 261BP-100 to the maximum extent practicable;; and by minimizing new
permanent easement by removing an inactive 6-inch pipeline and installing the pipeline loop in the same
trench, where possible. As described in Chapter 5 of this DEIR, the Projects have been designed to avoid
or minimize impacts to wetlands and waterbodies by locating structures, workspaces, access roads, and
staging areas outside of these resources to the maximum extent practicable, and by incorporating use of the
HDD method where appropriate.
Unavoidable, temporary impacts from construction activities will occur to jurisdictional wetland resource
areas under the Massachusetts Wetlands Protection Act and implementing regulations (310 Code of
Massachusetts Regulations [“CMR”] 10.00) and Waters of the United States (i.e., those regulated under
Sections 401 and 404 of the Federal Clean Water Act (“CWA”) – 33 U.S.C. § 1341 and 33 U.S.C. § 1344).
Wetlands and waterbodies will be restored following construction by restoring contours and replanting
affected areas. Mitigation will be provided for these temporary impacts and permanent conversion of
wetland vegetative cover type within the permanent ROW of the pipeline loop. Construction techniques
will also be employed to ensure that appropriate mitigative measures will be implemented to control
sediments and to prevent the disturbance of adjacent areas and any sensitive receptors.
The temporary construction impacts will include soil disturbance, temporary alteration of hydrology and
loss of vegetation during the construction period. Upon completion of construction, topsoil, contour
elevations, and hydrologic patterns will be restored in all wetland areas, and all disturbed areas will be
stabilized by reseeding or replanting to promote the re-establishment of native hydrophytic vegetation and
substantial restoration of applicable wetland functions. All temporary workspace areas will be restored to
preconstruction grades and contours, and reseeded and/or replanted during restoration activities.
Construction will affect a total of 38.40 acres of land in Massachusetts for both Projects. Of this, only 5.39
acres will be permanently affected by the new pipeline and permanent access road easements. Construction
impacts will include soil disturbance and loss of vegetation during the construction period. With the
implementation of mitigation measures summarized in Chapter 6, permanent impacts to land will be limited
to ongoing vegetation management within the new permanent easement and the imposition of certain
easement restrictions to land use for landowners (e.g., prohibiting structures in the permanent easement for
safety reasons).
Construction of the Projects will temporarily impact a total of 5.39 acres of wetlands (bordering and isolated
vegetated wetlands) and 841 linear feet of bank. All temporary impacts to wetlands and waterbodies from
the Projects will be restored following construction. An additional 0.49 acres of wetlands will be
permanently affected by routine vegetation management within the new permanent easement. No wetland
will be lost or filled by the Projects, and no certified vernal pools will be impacted by the Projects.

1.8 Mitigation Measures List
Chapter 7 provides detailed information on mitigation measures proposed for the Projects for each resource
potentially affected. A summary of these measures includes the following:
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•

The entire pipeline loop route (100 percent) will be co-located with (i.e., overlapping or within 200
feet of) Tennessee’s existing facilities, other utilities, and roadway corridors. This includes 71
percent of the pipeline loop that will overlap the permanent easement of Line 261B-100 or
Tennessee-owned CS 261 property; 10 percent that will overlap other utilities and roadway
corridors; and 19 percent that will be located adjacent to (within 200 feet of) these corridors.

•

The HP Replacement Project will modify Tennessee’s existing compressor station facility, rather
than include construction of a new greenfield facility.

•

Tennessee will adhere to a Environmental Construction Management Plan (“ECMP”) for the
Projects, provided in Appendix D, which incorporates the FERC’s Upland Erosion Control,
Revegetation, and Maintenance Plan (“FERC Plan”; FERC 2013a), FERC’s Wetland and
Waterbody Construction and Mitigation Procedures (“FERC Procedures”; FERC 2013b), a Spill
Prevention and Control Plan (“SPCP”), a Preliminary Invasive Species Management Plan, a HDD
Contingency Plan, and an Unanticipated Discoveries Plan (“UDP”). The ECMP will also include
all applicable plans, permits, and clearances, and specifies other best management practices
(“BMPs”) that will be used to avoid and minimize adverse environmental impacts.

•

Tennessee will use specialized construction techniques and erosion control procedures to avoid and
minimize construction impacts, including the use of timber mats, installation of sediment barriers,
and flumed or dam and pump construction methods to minimize impacts to wetland resource areas
at waterbody crossings.

•

Tennessee will employ an on-site Environmental Inspector (“EI”) to ensure compliance with the
Projects’ ECMP, as well as federal, state, and local environmental permit conditions.

•

Tennessee will restore grade and revegetate all disturbed upland and wetland resource areas, except
at new permanent aboveground ancillary facilities where vegetation is controlled for safety.

•

During construction of the pipeline loop, Tennessee is planning to use a hot-tap methodology for
connecting the pipeline loop to Line 261B-100, which eliminates natural gas venting from the
existing natural gas pipeline.

•

Tennessee will consult with NHESP to develop mitigation measures for crossing of priority habitats
of rare species.

•

Tennessee will consult with MassDEP, USACE, and the Agawam Conservation Commission to
develop a mitigation plan for impacts to wetlands and waterbodies.

•

Construction vehicles and equipment will be equipped with mufflers and will be maintained in
accordance with manufacturers’ recommendations to minimize air and noise impacts.

•

The proposed Taurus 70 turbine to be installed at CS 261 will be equipped with custom inlet and
exhaust silencers and lube oil coolers, and Building D piping will be acoustically lagged to reduce
the radiated noise transmitted through the walls of the piping.

•

Tennessee will hydrostatically test the pipeline loop and compressor station piping prior to placing
the Projects’ facilities in-service, which eliminates the need to use and then vent natural gas to
pressure test the pipelines.
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•

For the Looping Project and HP Replacement Project, Tennessee will implement certain
recommended technologies to reduce methane, including reducing pressure prior to venting
pipelines, utilizing electric start in place of startup gas for the proposed turbine, supplying the new
centrifugal compressor unit with a dry-seal system rather than a wet seal system, equipping the new
centrifugal compressor unit with pressurized hold technology, and installing new pneumatic
devices that are controlled by air rather than natural gas.

•

The pipeline loop will be constructed with cathodic protected steel pipes to inhibit rust and will be
inspected periodically to check for potential leaks. To the extent leaks are identified, Tennessee
will repair such leaks expeditiously.
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2 Projects Description
Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”) has prepared this Draft Environmental Impact
Report (“DEIR”) for the construction, installation, modification, abandonment, operation, and maintenance
of the Projects. The Projects consist of the following activities:
(i)

the Line 261B Pipeline Looping Project (“Looping Project”), which involves the installation of
approximately 2.1 miles of 12-inch diameter pipeline located, to the extent practicable, parallel and
adjacent to Tennessee’s existing 8-inch-diameter 261BP-100 pipeline and/or Tennessee’s existing
10-inch-diameter 261B-100 pipeline in Agawam, Massachusetts. Where the pipeline loop will be
installed adjacent to the 261B-100 pipeline, Tennessee proposes to remove an inactive 6-inch
diameter pipeline from this location and replace it with the 12-inch diameter loop upgrade.

(ii) the Compressor Station 261 Horsepower Replacement Project (“HP Replacement Project”), which
involves the abandonment and replacement of two existing turbine compressor units with one new,
cleaner-burning turbine compressor unit and the installation of auxiliary facilities at Tennessee’s
existing Compressor Station 261 (“CS 261”) located in Agawam, Massachusetts.
Figure 1-1 in Appendix A depicts the general location of the components of each Project. A U.S. Geological
Survey (“USGS”) figure is provided in Figure 1-2 in Appendix A.
The Projects are proposed in response to the request of Tennessee’s customers, Bay State Gas Company
d/b/a Columbia Gas of Massachusetts (“CMA”) and the Holyoke Gas and Electric Department
(“Holyoke”). The Projects are separate and distinct and will have independent utility to Tennessee’s
customers; however, for Massachusetts Environmental Policy Act (“MEPA”) review purposes, Tennessee
is including both together in this DEIR.
Upon completion, the Projects will allow Tennessee to provide long-term firm transportation service to the
Projects’ shippers, CMA and Holyoke. Together, the Looping Project and a portion of the HP Replacement
Project will create 72,400 dekatherms per day (“Dth/d”) of new firm transportation capacity. The majority
of the transportation capacity (45,400 Dth/d) is subscribed by CMA and Holyoke, which demonstrates the
immediate need for the capacity. In addition to the incremental capacity subscribed by the Projects’
shippers, the Projects will also create 27,000 Dth/day of incremental firm transportation capacity from
Tennessee’s interconnection with Iroquois Gas Transmission System at Wright, New York to the discharge
of CS 261 to help alleviate capacity-constrained New England gas markets.
The HP Replacement Project will also allow Tennessee to replace existing horsepower at CS 261 required
to meet current and anticipated operational needs, including peak flow conditions, resulting in more reliable
service for Tennessee’s existing shippers. This component of the Projects will also allow Tennessee to
reduce emissions at CS 261 through the use of a more efficient, newer, cleaner burning, and lower emission
compressor unit.
The Projects will provide multiple benefits to the Projects’ shippers and to Tennessee’s existing customers.
The Projects will provide the needed additional transportation capacity to support CMA’s and Holyoke’s
residential and commercial connections in the Greater Springfield service territory. In addition, the Projects
will increase the design delivery pressure to CMA’s distribution system, which will further enhance CMA’s
ability to provide reliable service to its customers, and will also enhance the reliability of Tennessee’s 261B100 pipeline by providing Tennessee with the ability to maintain deliveries to CMA’s system in the event
that the existing pipeline in the area, which is to be looped as part of the Looping Project, is taken out of
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service for maintenance. The Projects will also improve the efficiency and reliability of and reduce certain
emissions at existing CS 261 by the removal of two older, existing compressor units and replacement with
a new compressor unit. The new compressor unit is better designed to meet the anticipated operational
conditions at CS 261, including peak flow conditions, resulting in more reliable service for Tennessee
shippers.
Tennessee proposes to begin tree clearing for the Looping Project in March 2020 and pipeline installation
in June 2020, after receipt of all required federal, state, and local permits and authorizations, in order to
place the facilities in service by November 1, 2020. Construction of the HP Replacement Project is
expected to commence in May 2020, pending receipt of all applicable permits and authorizations, and has
an anticipated in-service date of November 1, 2020.

2.1 Looping Project
The Looping Project involves the installation of approximately 2.1 miles of 12-inch diameter pipeline
located, to the extent practicable, parallel and adjacent to Tennessee’s existing 8-inch-diameter 261BP-100
pipeline and/or Tennessee’s existing 10-inch-diameter 261B-100 pipeline in Agawam, Massachusetts (see
Figure 1-1 in Appendix A). Where the pipeline loop will be installed adjacent to the 261B-100 pipeline,
Tennessee proposes to remove an inactive 6-inch diameter pipeline from this location and replace it with
the 12-inch diameter loop upgrade. The pipeline loop is designed for a maximum allowable operating
pressure (“MAOP”) of 700 pounds per square inch (“psi”), using a pipe with a minimum of 0.375-inch wall
thickness.
The proposed pipeline loop commences at Tennessee’s existing CS 261 operational area east of Suffield
Street in Agawam, Massachusetts. The pipeline loop proceeds for approximately 0.3 miles through the CS
261 property before crossing to the west side of Suffield Street. The pipeline loop then proceeds
north/northwest roughly parallel to Suffield Street for approximately 1.8 miles, crossing Shoemaker Lane,
Gold Street, and Silver Street, before terminating at its tie-in location north of Silver Street. An existing
inactive 6-inch diameter pipeline will be removed for approximately 0.9 miles of the pipeline loop length
and replaced with the new pipeline loop.
Tennessee has designed this route in a manner to avoid significant areas of residential development, to
minimize the number of affected landowners, and to minimize environmental impacts. To accomplish this,
Tennessee will co-locate the loop with existing utility corridors to minimize impacts on sensitive resources,
while also accommodating certain requirements that are inherent in pipeline design. The entire pipeline
route (100 percent) will be co-located with (i.e., overlapping or within 200 feet of) Tennessee’s existing
facilities, other utilities, and roadways. This includes 71 percent of the pipeline loop that will overlap with
the permanent easement of Line 261B-100 or on Tennessee-owned CS 261 property; 10 percent that will
overlap with other utilities and roadway corridors; and 19 percent that will be located adjacent to (within
200 feet of) these corridors. Where Tennessee was not able to locate the proposed loop within the existing
permanent easement of Line 261B-100, it was primarily due to the required path of a proposed 0.3-mile
horizontal directional drill (“HDD”) and other efforts to minimize impacts on residential or other
development (e.g., avoidance of a condominium development crossed by the existing pipeline easement).
Appurtenant facilities associated with the Looping Project include pig launcher and receiver facilities and
tie-in piping at the commencement of the loop and on the northern terminus of the loop. A “pig” is a device
used for cleaning and internal inspections of a pipeline. Manifolds are installed at either end of a pipeline
segment to propel the pig through the pipe. Tennessee plans to integrate the new pipeline loop into the
cathodic protection system for the existing 261B-100 line.
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Where the proposed pipeline loop deviates from Tennessee’s existing pipeline corridors, the deviation is
intended to minimize impacts to residences and/or existing utility structures. During construction, a
construction workspace totaling 75 feet in width will be required. The construction workspace and
permanent easement for the proposed loop overlap in certain areas with Tennessee’s existing permanent
right-of-way (“ROW”), as depicted on the alignment sheets included in Appendix B.
The proposed permanent pipeline facilities are summarized in Table 2-1 below.
Table 2-1. Proposed Permanent Facilities for the Looping Project
Facility

Loop Stationing

Length or Area

0.00 to 110+23

2.1 miles

47+43 to 72+40
79+30 to 103+70

0.9 miles

New Pig Launcher / Tie-in

0.00

4,936 square feet a

New Pig Receiver / Tie-in

110+23

3,856 square feet b

New 12-inch-diameter 261B Pipeline Loop
Removal of 6-inch-diameter abandoned pipeline

a: The pig launcher / tie-in is located within the footprint of the proposed HP Replacement Project activities and therefore has no separate construction or operational
impact.
b: The pig receiver / tie-in is located entirely within footprint of Tennessee’s existing permanent easement and expanded permanent easement associated with the
Looping Project and, therefore, has no separate construction or operational impact.

The centerline of the new loop will typically be located 10 feet to the west of Tennessee’s existing Line
261B-100; however, in two locations, the new loop will cross to the east of Line 261B-100 to avoid
buildings or utilities. In the sections co-located with Line 261BP-100, the new pipeline loop will typically
be located approximately 28 feet to the west. The overall construction workspace for the pipeline facilities
will total approximately 25.24 acres, which includes a 75-foot-wide construction ROW, additional
temporary workspace (“ATWS”) where specialized construction techniques or staging may be necessary,
temporary access roads (“TAR”), and permanent access roads (“PAR”). Table 2-2 provides a summary of
the land requirements for the proposed Looping Project.
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Table 2-2. Summary of Land Requirements in Massachusetts for the Looping Project
Facility

Looping Project

Construction
(acres) a

Operation
(acres) b

Pipeline Loop ROW c

16.98

4.29

Pig Launcher / Tie-In d

0.00

0.00

Pipeline facility access roads

2.12

1.10

ATWS

6.14

0.00

Pig Receiver / Tie-In e

0.00

0.00

25.24

5.39

Description

LOOPING PROJECT TOTAL
* Totals may not add up due to rounding.
a: Land Affected During Construction includes Land Affected During Operation.

b: Land Affected During Operation includes all new permanent ROW that is in addition to the existing easement of Tennessee’s existing pipelines. This number
differs from those presented in the land use impacts, Table 5-19, which is limited to include areas of operational land use impacts resulting from operation and
maintenance of the Projects’ facilities.
c: Includes land associated with removal of the abandoned 6-inch-pipeline, which is entirely within the footprint of the pipeline loop.
d: The pig launcher / tie-in is located within the footprint of the proposed HP Replacement Project activities and therefore has no separate construction or operational
impact.
e: The pig receiver / tie-in is located entirely within footprint of Tennessee’s existing permanent easement and expanded permanent easement associated with the
Looping Project and, therefore, has no separate construction or operational impact.

The land requirements for operation of the pipeline loop consist of the footprint of appurtenant aboveground
facilities, identified above, as well as the maintained permanent pipeline easement required for safe
operation of the pipeline. Where the pipeline loop overlaps with Tennessee’s existing permanent easement,
the existing permanent easement will need to be expanded by an approximate 20-foot width to allow for
the safe operation and maintenance of the pipeline loop. Where the pipeline loop deviates from the existing
easement and is not located on Tennessee fee property, a new 40-foot-wide permanent easement, adjacent
to the existing easement, will be required for safe operation and maintenance. Of the 25.24 acres of
construction workspace required for the pipeline facilities, approximately 4.29 acres will be new permanent
easement and 1.10 acres will be used for PARs. The remainder of the construction workspace will be
restored and allowed to revert to its previous use.
Land requirements for the Looping Project also include temporary and permanent access roads. A list of
access roads to be used for the Looping Project is provided in Table 2-3 below. Access to the pipeline
corridor during construction will be primarily from existing public roadways. In addition, Tennessee
proposes to use seven access roads for the Looping Project. Four of these access roads are TARs that will
be used during construction only, and three will be PARs that will be used during construction and will
continue to be used for vehicle access to the pipeline loop for operations and maintenance purposes. All
seven access roads are located within existing disturbed areas such as farm roads, driveways/parking areas,
or sewer easements. It is not anticipated that widening or roadway improvements will be required for use
of the access roads; however, minor tree trimming or selective tree removal may be required to allow safe
access for construction equipment and vehicles. Temporary equipment mats may be used during
construction on the access roads, where needed, to provide a stable surface for equipment or to protect
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existing structures (e.g., sewer lines, paved surfaces, or culverts). An additional two access roads that will
be used during construction for both the Looping Project and the HP Replacement Project are described in
Section 2.3 below.
Table 2-3. Access Roads Required for the Looping Project
Access
Road ID

Approx.
Stationing a

Existing
Conditions

Existing
Land Use b

Approx.
Length
(linear feet)

Modification Required
(pending landowner
negotiation)

Construction
Requirements
(acres) c

Operation
Requirements
(acres) d

Looping Project
TAR-1

7+50

Maintained
lawn

CI

148

Temporary mats or
gravel; 25-foot width.

0.08

0.00

TAR-2

11+50

Maintained
lawn

CI

153

Temporary mats or
gravel; 25-foot width.

0.09

0.00

PAR-1

46+00

Two-track
dirt/ grass
lane

CI, OL

266

No modifications
anticipated

0.15

0.15

TAR-3

58+50

Paved drive

CI

701

No modifications required.

0.39

0.00

PAR-2

66+00

Maintained
sewer line
easement

OL

908

Install temporary mats

0.52

0.52

TAR-4

98+00

Paved / dirt
road

CI, OL

799

No modifications required.

0.46

0.00

PAR-3

110+23

Part gravel,
part grass
road

CI, OL

732

No modifications
anticipated

0.43

0.43

2.12

1.10

LOOPING PROJECT ACCESS ROAD TOTAL
a: Stationing indicates the nearest point at which the access road connects with the pipeline ROW.
b: CI= Commercial/Industrial; OL= Open Land; UF= Upland Forest

c: Construction requirements includes land to be used for construction, including any land that would be retained for operation of the new facilities.
d: Includes new permanent easement.

2.2 HP Replacement Project
The HP Replacement Project involves the disconnection and removal of two existing compressor units
totaling 6,689 horsepower (“hp”) (a Solar Saturn installed in 1965 and a Solar Centaur installed in 1991)
and installation of a new 11,107 hp International Organization for Standardization (“ISO”) rated Solar
Taurus 70 compressor unit at Tennessee’s existing CS 261 located in Agawam, Massachusetts. The new
compressor unit will be housed in existing Compressor Building D after removal of the existing Solar
Centaur unit and air compressor unit. The existing Solar Saturn will be removed from Building B. Building
B will remain at the compressor station and be used for operations and maintenance purposes but will no
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longer house a compressor unit. The HP Replacement Project also includes removal of an existing older
emergency generator from an existing control building, which will be replaced with a new unit in a proposed
new auxiliary building. All of the HP Replacement Project work will occur within the existing fenced
operational area of CS 261. Tennessee owns in fee the property on which CS 261 is located. The CS 261
facility is surrounded by security fencing and is accessed from the west via Suffield Street, Agawam,
Massachusetts.
Existing CS 261 currently houses and operates five compressor units in Compressor Buildings A, B, C and
D (a total of 18,299 hp). CS 261 also contains a motor control center (“MCC”) and control room building,
gas filter separator units, auxiliary buildings, fuel storage tanks, venting stacks, gas coolers and cooler
piping, suction and discharge piping, paved interior access roads, and parking areas. Tennessee’s Line 200
pipeline system traverses the existing CS 261 site and is the termination point for Tennessee’s Line 300
pipeline system.
CS 261 is currently operated by full-time onsite personnel during routine business hours. Following
construction of the HP Replacement Project, the station will continue to be operated by onsite personnel.
Automation controls allow for continuous monitoring and remote operation from Tennessee’s gas control
center located in Houston, Texas.
Table 2-4 below summarizes the existing facilities located at CS 261 that are proposed to be abandoned
along with the proposed facilities to be installed as part of the HP Replacement Project.
New auxiliary facilities associated with the proposed HP Replacement Project at CS 261 include an
auxiliary building (approximately 65 feet by 38 feet), air compressor, cable trays, suction header, venting
silencer, and filter/separator. A drawing of CS 261 depicting the location of existing facilities to be removed
and new facilities to be installed is provided in Appendix C.
The modifications at existing CS 261 are proposed entirely within the existing fenced-in facility boundaries.
The majority of the new facilities proposed at the site will be located within existing developed portions of
the site, including existing buildings, paved parking areas, or maintained lawn. A new auxiliary building
will be constructed on an adjacent previously disturbed, vegetated area on the site. Land requirements for
the HP Replacement Project are summarized below in Table 2-5.
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Table 2-4. Proposed CS 261 Modifications associated with the HP Replacement Project
Tennessee Unit
Designation

MassDEP
Emission Unit

Proposed Action

Existing ISO
Horsepower
(“HP”)

Proposed HP

Change in HP

Existing
Capacity
(Dth/d)

Proposed
Capacity
(Dth/d)

Change in
Capacity
(Dth/d)

Centaur 50-5500S

1D

EU 1

To be removed

5,490

0

-5,490

366,000

0

-366,000

Saturn 10-1000

1B

EU 2

To be removed

1,199

0

-1,199

88,000

0

-88,000

Waukesha Emergency
Generator (natural gas)

A-AUX 02

EU 5

To be removed

N/A

N/A

N/A

N/A

N/A

N/A

Waukesha Emergency
Generator (oil)

O-AUX 02

EU 6

No change

N/A

N/A

N/A

N/A

N/A

N/A

Electric

4A

N/A

No change

1,200

1,200

0

N/A

N/A

N/A

Centaur 50-6200LS

5A

EU 4

No change

6,150

6,150

0

454,000

380,000

-74,000

Centaur 40-4500S

1C

EU 3

No change

4,260

4,260

0

283,000

240,000

-43,000

Solar Taurus 70 Turbine

2D

EU 7

New

N/A

11,107

+11,107

N/A

624,000

+624,000

Waukesha Emergency
Generator (natural gas)

A-AUX 03

EU 8

New

N/A

N/A

N/A

N/A

N/A

N/A

18,299

22,717

+4,418

1,191,000

1,244,000

+53,000

Equipment

TOTAL
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Table 2-5. Summary of Land Requirements for the HP Replacement Project
Facility

HP Replacement Project

Description
CS 261 upgrades
HP REPLACEMENT PROJECT TOTAL

Construction
(acres) a

Operation
(acres) b

9.35

0.00

9.35

0.00

* Totals may not add up due to rounding.
a: Land Affected During Construction includes Land Affected During Operation.
b: Land Affected During Operation includes new permanent expansion beyond the CS 261 fenceline. There will be no permanent impacts resulting from operation
of CS 261 following construction.

Tennessee requires approximately 9.35 acres of workspace for construction of the CS 261 upgrades, for
installation of piping, a filter separator, cable trays, a new suction header, and new venting silencer.
Permanent operational facilities are located entirely within the existing fenced-in facility boundaries. The
only new structure proposed is the construction of an auxiliary building.

2.3 Facilities Common to the Looping Project and the HP
Replacement Project
Tennessee has identified one location near the Projects that will serve as a contractor/pipe yard for the
temporary storage and laydown of pipe, materials, spoil storage, and equipment/vehicle parking during
construction of the Projects. This 11.3-acre area, known as the “Hickory Street Pipeyard,” was originally
proposed and approved as a contractor yard for Tennessee’s separate Connecticut Expansion Project (FERC
Docket No. CP14-529-000). Approximately 3.3 acres of the 11.3-acre yard are located in Agawam,
Massachusetts, while the remaining 8.0 acres are located in Suffield, Connecticut. The property is owned
by Tennessee and has been used for agricultural purposes. Access to the pipeyard during construction will
be from both Hickory Street and from a new temporary access road (TAR-PY) that extends south from CS
261.
Two TARs have been identified that will be used during construction for both Projects. TAR-PY is a new
160-foot long TAR, located in Massachusetts, which will be used to access the Hickory Street Pipeyard
from CS 261 and to help lessen excess traffic on public roadways from the transportation of materials,
equipment and personnel to and from the yard. Further, the contractor/pipe yard will be used to temporarily
contain the existing 6-inch inactive pipeline that is being removed until it can be properly disposed. That
pipe has asbestos containing material, and Tennessee will use this access road in order to avoid transporting
the pipe that is removed across state lines during access to the contractor/pipe yard.
The other access road to be used during construction of both Projects, TAR-CS, is an existing 700-footlong paved driveway off Suffield Street that services CS 261. TAR-CS will provide temporary access to
the both the Looping Project and HP Replacement Project construction work areas on the CS 261 property.
A summary of land requirements for facilities to be used for both the Looping Project and the HP
Replacement Project are summarized below in Table 2-6.
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Table 2-6. Summary of Land Requirements in Massachusetts for Facilities Common to the Looping
Project and the HP Replacement Project
Construction
(acres) a

Operation
(acres) b

Contractor/pipe yard

3.30

0.00

Access roads

0.51

0.00

Facilities Common to both Projects (MA) Total

3.81

0.00

Facility

Totals may not add up due to rounding.
a: Land Affected During Construction includes Land Affected During Operation.
b: Land Affected During Operation includes all new permanent ROW that is in addition to the existing easement of Tennessee’s existing pipelines. This number
differs from those presented in the land use impacts, Table 4-14, which is limited to include areas of operational land use impacts resulting from operation
and maintenance of the Projects’ facilities.

2.4 Construction Methodology
Tennessee has incorporated construction, operation, and maintenance procedures in the design of the
Projects to minimize environmental impacts. Tennessee will design, construct, test, own, operate, and
maintain the proposed facilities in accordance with applicable federal, state, and local laws, regulations,
and other requirements. Environmental compliance, construction, and operation and maintenance
procedures for the Projects are described in the following sections and apply to all proposed facilities for
the Projects.
Tennessee will employ all applicable USDOT system design, construction, operation, and maintenance
practices. During construction of the Projects, the selected contractor will be required to develop and
implement a safety plan specific to the Projects in accordance with federal safety requirements for
construction activities. Prior to construction, Tennessee will review and have approval authority over the
selected contractor’s safety plan.

2.4.1 Environmental Compliance
The Projects’ facilities will be designed, constructed, tested, owned, operated, and maintained to conform
with applicable federal, state, and local requirements, including U.S. Department of Transportation
(“USDOT”) regulations at 49 Code of Federal Regulations (“CFR”) Part 192, “Transportation of Natural
and Other Gas by Pipeline: Minimum Federal Safety Standards” and Section 380.15 of the Federal Energy
Regulatory Commission (“FERC”) regulations, 18 CFR § 380.15 (2018), “Siting and Maintenance
Requirements.” In addition, Tennessee will comply with the May 2013 FERC Upland Erosion Control,
Revegetation, and Maintenance Plan (“FERC Plan”) (FERC 2013a) and the May 2013 FERC Wetland and
Waterbody Construction and Mitigation Procedures (“FERC Procedures”) (FERC 2013b), with certain
requested modifications. Tennessee will also follow its Spill Prevention and Control Plan (“SPCP”), and
Unanticipated Discoveries Plan (“UDP”). These documents will be incorporated into Tennessee’s
Environmental Construction Management Plan (“ECMP”) (Appendix D) that will apply to all proposed
activities for the Projects. The ECMP will incorporate applicable plans, permits, and clearances for the
Projects, and will specify other best management practices (“BMPs”) that will be used to avoid and
minimize adverse environmental impacts.

20

Draft Environmental Impact Report – 261 Upgrade Projects
The construction contractor and Tennessee’s construction inspection, environmental inspection, and
oversight personnel will receive copies of applicable environmental permits, plans, and procedures.
Tennessee will provide the construction contractor with site-specific environmental procedures and
drawings to ensure compliance with the conditions of permits for the Projects, Tennessee BMPs and
mitigation measures, and applicable notification requirements.
Throughout Project construction and restoration, Tennessee will implement mitigation measures contained
in the ECMP, including the following plans:
•

FERC Plan;

•

FERC Procedures;

•

SPCP;

•

HDD Contingency Plan;

•

Invasive Plant Management Plan; and

•

Procedures Guiding the Discovery of Unanticipated Historic Properties and Human Remains
(Unanticipated Discoveries Plan).

Tennessee will incorporate recommendations and revisions from jurisdictional agencies, as applicable, into
the plans that will be incorporated into the ECMP.
Tennessee will assign an on-site Environmental Inspector (“EI”) to oversee and document environmental
compliance during construction at all proposed facilities for the Projects. The EI will inspect all disturbed
areas of construction (e.g., construction ROW, pipeyard, temporary workspaces) that have not been
permanently stabilized in accordance with the following schedule: (1) on a daily basis in areas of active
construction; (2) on a weekly basis in areas with no construction or equipment operation; (3) within 24
hours of the end of a storm event that is 0.5 inches of rain or greater. The EI will prepare regular
construction progress reports throughout construction of the Projects. All construction personnel for the
Projects will be informed of the authority of the EI and receive job-appropriate environmental training prior
to beginning work on the Projects.

2.4.2 Standard Pipeline Construction Methods
The general procedures for pipeline construction that will be followed for the Looping Project are described
in this section. Tennessee will use conventional techniques for buried pipeline construction and will follow
the requirements set forth in the ECMP to ensure safe, stable, and reliable transmission facilities consistent
with FERC and USDOT specifications. At a minimum, Tennessee will perform the following procedures:
•

Marking the corridor;

•

Erosion and sediment control;

•

Clearing and grading;

•

Trenching;

•

Stringing;

•

Pipe preparation (bending, welding, non-destructive testing, weld coating, and coating repair) and
lowering in;
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•

Backfilling and rough grading;

•

Hydrostatic testing and tie-ins; and

•

Cleanup and final restoration.

The above-listed procedures will typically follow the sequence listed. Areas requiring special construction
plans and techniques may include: road or utility crossings, waterbodies and wetlands, unusual topographies
such as unstable soils and trench conditions, residential or urban areas, and agricultural areas.

2.4.2.1 MARKING THE CORRIDOR
Land survey crews will mark the Looping Project’s limits of disturbance and centerline of Tennessee’s
existing pipelines with stakes prior to construction. The centerline will be marked at frequent intervals, as
well as at known crossings of foreign lines and utilities, at road crossings, and at points of inflection.
Additionally, avoidance areas (including wetland boundaries, cultural resource sites, and rare species
habitat, as applicable) will be marked with appropriate fencing, signage, and /or flagging, based on
environmental and archaeology surveys and environmental permit conditions, prior to construction.

2.4.2.2 EROSION AND SEDIMENT CONTROL
Tennessee will install temporary soil erosion and sediment control measures along the proposed
construction ROW, ATWS, access roads, and other work areas, as applicable, in accordance with the
Projects’ ECMP. Typically, staked straw bales and/or silt fence barriers would be positioned along the
limit of wetland boundaries within the construction workspace.

2.4.2.3 CLEARING, GRADING, AND FENCING
The construction corridor will be cleared and graded to remove brush, trees, roots, and other obstructions
such as stumps. Non-woody vegetation may be mowed to ground level. Temporary fences and grates will
be installed as needed. No cleared material will be stored within wetland areas.
Tennessee anticipates disposal of trees cleared from the ROW using several different methods. Trees, if
suitable, may be taken off-site by the clearing contractor and used for timber. Trees may be chipped onsite and removed. Chipped material that is not removed may be spread across the ROW within upland
areas in a manner that does not inhibit revegetation. Wood chips will not be left within agricultural lands,
wetlands, or within 50 feet of wetlands. Wood chips will not be stockpiled in a manner that they could be
transported into a wetland.
Should individual landowners wish to use the trees cleared from the ROW, the timber will be left and will
be neatly stacked at the edge of the ROW in areas identified by the EI and directly accessible to the
landowner in accordance with individual landowner agreements. Timber will only be stacked along the
ROW at the specific request of a landowner, under the condition that it is in an already cleared upland area
that will be accessible to the landowner without disturbing the restored ROW. Timber not designated for
other uses will be disposed of by Tennessee’s contractor in accordance with applicable laws and regulations
pertaining to timber transport and disposal, as designed by the EI or contract agreement. Timber will not
be stacked in drainage ways or left within wetlands.
Tennessee will schedule grading activities to minimize the time between grading and the actual installation
of pipe. Access to the construction corridor will normally be obtained via public roads that intersect the
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ROW. Permission will be obtained from landowners for the use/upgrade of approved access roads across
their property to the construction corridor.
Grading of the construction workspace will allow for the movement of heavy equipment and the safe
passage of work crews. Grading will include removing rock outcrops, tree stumps, ridges, and topographic
irregularities.
As appropriate, clearing and grading operations will incorporate special construction procedures to
minimize the amount of vegetation removed from waterbody banks and slopes, prevent undue disturbance
of the soil profile, and prevent topsoil erosion.
To minimize impact to the soil profile on agricultural lands, up to 12 inches of topsoil will be segregated
from subsoil during trenching and will remain segregated during construction to avoid loss due to mixing
with subsoil material. Tennessee will utilize either full ROW topsoil segregation or ditch plus spoil side
topsoil segregation, as requested by the landowner, as required by applicable U.S. Department of
Agriculture (“USDA”) Natural Resources Conservation Service (“NRCS”) District, or as appropriate based
upon site-specific conditions. Grading activities will be scheduled to minimize the time between grading
operations and the actual installation of pipe.

2.4.2.4 TRENCHING
In most areas characterized by normal soils, the trench for the pipeline will be excavated by crawlermounted, trenching machines or track-mounted excavators. The trench generally will be approximately 16
inches wider than the diameter of the pipe and of sufficient depth to allow for the minimum cover
requirements to the top of the pipe in accordance with USDOT regulations pursuant to the Natural Gas
Pipeline Safety Act of 1968. Permitting requirements may dictate greater depth.
Crossing of foreign pipelines will generally require the pipeline to be buried at greater depths, depending
upon the depth of the foreign pipeline. When crossing foreign pipelines, utilities, or other structures, a
minimum of 18 inches of clearance will be maintained between the proposed pipeline loop and the utility
or structure being crossed. Although not anticipated based on soil conditions, pipeline burial depths in
areas requiring special construction techniques through rock would be in accordance with USDOT
requirements, 49 CFR Part 192. Prior to the commencement of construction activities, the “Dig-Safe” call
system for Massachusetts, as well as the national “811” call system, will be contacted to have underground
utilities and foreign pipelines identified and marked. Trenching in the vicinity of these foreign utilities will
begin only after completing the appropriate notification procedures.
When working in proximity to existing Tennessee facilities, Tennessee will follow Kinder Morgan’s
Operations and Maintenance (“O&M”) procedures that require the presence of a dedicated trained and
competent individual(s) to monitor or observe the excavation and use of heavy equipment to ensure that no
damage to existing in-service facilities occurs. When working in proximity to non-Tennessee assets,
existing utilities are identified as part of the Massachusetts One Call program and precise location, including
depth of cover, is verified by a process known as day-lighting. These non Tennessee facilities will be
monitored during adjacent construction activities.
In addition Tennessee will develop detailed project-specific excavation plans for the Projects which call
out the scope of the excavations, with proposed dimensions, mitigation measures to be implemented,
communication protocols, and monitoring or observation frequencies.
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2.4.2.5 PIPE STRINGING
The stringing operation involves moving the pipe into position along the prepared ROW. Typically pipe
will be delivered to the Projects’ pipeyard by truck and after the ROW is prepared, pipe will then be moved
by truck from the pipeyard to the construction ROW, where it will be placed along the ROW in a continuous
line in preparation for subsequent bending and set-up operations. Individual joints of pipe will be strung
along the ROW parallel to the centerline and arranged so they are easily accessible to construction
personnel. Stringing activities will be coordinated in advance with the trenching and pipe laying crews to
minimize potential impact to the resources.

2.4.2.6 PIPE BENDING
The pipe will be delivered to the construction ROW in straight sections. However, bending of the pipe will
be required to allow the pipeline to follow natural grade and directional changes of the ROW. For this
purpose, prior to line-up and welding, selected joints will be field-bent by track-mounted hydraulic bending
machines. For larger horizontal changes of direction, manufactured bends may be used.

2.4.2.7 PIPE ASSEMBLY AND WELDING
Following stringing and bending, the joints of pipe will be placed on temporary cribbing supports adjacent
to the trench. The ends will be carefully aligned and welded together using multiple passes for a full
penetration weld. Only welders qualified in conformance with American Petroleum Institute (“API”)
Standard 1104 – Welding of Pipelines and Related Facilities will be permitted to perform welding on the
Projects. A Tennessee-approved welding inspector will conduct the welder qualification testing and
document all test results. A welder failing to meet acceptance criteria of Tennessee’s company standards
will be disqualified.
To ensure that the assembled pipe meets or exceeds the design strength requirements and to ensure weld
quality and integrity, the welds will be inspected visually and tested non-destructively using radiographic
(gamma ray) or another approved test method, in accordance with API 1104 Standard. Welds displaying
unacceptable defects will be repaired, or the welds will be cut out (removed) and new welds will be installed
and retested.
Following welding, the field joints will be abrasively blasted and coated with a Tennessee-approved anticorrosion, below-grade, liquid epoxy coating. Prior to lowering the pipe into the trench, the coating on the
entire pipe section will be electronically and visually inspected and any damaged areas repaired.

2.4.2.8 PIPE PREPARATION AND LOWERING-IN
Once the pipeline has been welded together, coated, and inspected, the pipe will be lowered into the trench.
The pipe will be supported on sandbags or support pillows at designated intervals along the trench, then
padded with native soils sifted to remove large stones. Trench dewatering may be required in certain
locations to prevent the pipe from floating and also to perform certain limited activities in the trench.
Tennessee will perform trench dewatering in accordance with the ECMP.

2.4.2.9 TIE-INS
At select locations, such as waterbody crossings, road crossings, and terrain changes along the pipeline
system, the pipe will be lowered into the trench in segments. The segments will then be welded together
or tied-in to the rest of the pipeline prior to backfilling.
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2.4.2.10 BACKFILLING AND GRADE RESTORATION
After lowering the pipe into the trench, the trench will be backfilled. Backfill usually consists of the
material originally excavated from the trench; however, in some cases, additional backfill from other
sources may be required. In areas where topsoil has been segregated, the subsoil will be placed in the trench
first and then the topsoil will be placed over the subsoil. Backfilling will occur to approximate grade.
However, a soil crown may be placed above the trench at the discretion of Tennessee’s inspector to
accommodate any future soil settlement.

2.4.2.11 CLEAN-UP AND RESTORATION
After the completion of backfilling, disturbed areas will be graded, and any remaining debris will be
properly disposed of in compliance with federal, state, and local regulations. The construction corridor will
be protected through the implementation of erosion control measures including site-specific contouring,
permanent slope breakers, mulching, and reseeding or sodding with soil-holding vegetation. Contouring
will be accomplished using acceptable excess soils from construction. If sufficient soils are not available,
additional soil will be imported.
Throughout construction, Tennessee will properly manage and dispose of solid waste generated by the
Projects in accordance with applicable regulations.
Tennessee will restore the construction workspaces in accordance with the ECMP and applicable seed mix
requirements from the NRCS, or agency recommendations and relevant landowner agreements.

2.4.2.12 HYDROSTATIC TESTING AND TIE-INS
All new pipe, including the 2.1-mile Looping Project and new piping associated with the HP Replacement
Project will be tested hydrostatically in accordance with USDOT’s regulations at 49 CFR Part 192 prior to
being put in-service. The pipe will be filled with water obtained from municipal sources and maintained at
a test pressure and duration in compliance with Tennessee’s engineering standards and applicable federal
regulations. After the completion of a satisfactory test, the water will be transferred to holding tanks, where
it will be tested and disposed of at an appropriate off-site facility. Final tie-in locations will be cleaned and
restored after hydrostatic testing.
In addition, Tennessee will conduct a hydrostatic test on the HDD pipe segment before installation. The
HDD pre-test will use water obtained from municipal sources. Following the pre-test, the water will be
transferred to holding tanks, where it will be tested and disposed of at an appropriate off-site facility.
Additional discussion of potential impacts and measures to minimize risk of impacts during hydrostatic
testing of the pipe is provided in Section 5.1.4.4.
Tennessee is planning to use a hot-tap methodology for the tie-in of the pipeline loop to the existing Line
261B-100. Use of a hot-tap for making the tie-in eliminates natural gas venting from the existing natural
gas pipeline.

2.4.3 Specialized Pipeline Construction Procedures
Depending on site conditions, Tennessee may implement the following special pipeline construction
methods in residential, agricultural, and environmentally sensitive areas.
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2.4.3.1 RESIDENTIAL AREAS
Tennessee has modified the route of the proposed pipeline loop to minimize construction activities on
residential land. Construction near residential areas will be conducted in a manner to ensure that all
construction activities minimize adverse impacts on adjacent residences and that cleanup is prompt and
thorough.
Temporary construction impacts on residential areas may 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.
Construction through or near residential areas will be done in a manner to ensure that all construction
activities minimize adverse impacts on residences and that cleanup is prompt and thorough. Affected
landowners will be notified at least five days before construction commences, unless more advance notice
is required pursuant to a landowner agreement. Access to homes will be maintained, except for the brief
periods essential for laying the new pipeline. Landowners will be advised of any temporary access
limitations. Tennessee will implement general measures to minimize construction-related impacts on all
residences and other structures located within 50 feet of the construction ROW, including:
•

Attempt to maintain, where feasible, a minimum distance of 25 feet between any residence and the
edge of the construction work area;

•

Install a safety fence at the edge of the construction ROW for a distance of 100 feet on either side
of the residence;

•

Fence the boundary of the construction work area to ensure that construction equipment and
materials, including the spoil piles, remain within the construction work areas;

•

Attempt to leave mature trees and landscaping intact within the temporary construction work areas,
unless the trees and landscaping interfere with the installation techniques or present unsafe working
conditions;

•

Ensure pipe is welded and installed as quickly as reasonably possible to minimize the amount of
time a neighborhood is affected by construction;

•

Backfill the trench within 10 days after the pipe is laid or temporarily place steel plates over the
trench during non-working hours; and

•

Complete final cleanup, grading, and installation of permanent erosion control devices within 10
days after backfilling the trench, weather and access permitting.

To ensure that the trench is backfilled within 10 days after pipeline installation, Tennessee will use a typical
pipeline construction sequence in which the pipeline installation crew is followed by a separate backfill
crew. Tennessee will require its contractor, by contractual agreement, to backfill trenches in residential
areas as soon as practicable after installation of the pipeline.
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Topsoil in landscaped lawns will be segregated and replaced or topsoil will be imported. Immediately after
backfilling, residential areas will be restored and all construction debris removed. Compaction testing will
be performed and soil compaction mitigation will be performed in severely compacted areas. Lawns will
be raked, topsoil added as necessary, and restored per landowner agreements.
Private property such as mailboxes, fences, gates, and other structures that have been removed will be
restored, unless alternate plans have been made with the landowner. Sidewalks, driveways, and roads
disturbed by pipeline construction will be restored to their original condition upon completion of
construction activities. After restoration is complete, a Tennessee representative will contact landowners
to ensure that conditions of all agreements have been met and that the landowner has been compensated for
damage incurred during construction.
Stove-Pipe Construction Method
The stove-pipe construction method is typically used in areas where the pipeline is to be installed very close
to an existing structure and an open trench will have an adverse impact (e.g., 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 to
be installed.
Drag-Section Method
The drag-section construction method is another method used in areas of reduced ROW access and 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.

2.4.3.2 AGRICULTURAL LANDS
To preserve soil productivity in agricultural lands, up to 12 inches of topsoil will be segregated during
grading and stored separately from subsoil. Tennessee will utilize full ROW topsoil segregation as required
by landowner agreements, the NRCS District, or as appropriate based upon site-specific conditions. Rock
shall be removed from the top 12 inches (topsoil layer) or to the existing subsoil horizon during initial
cleanup to a level such that the construction ROW is similar to surrounding areas. During the backfilling
and restoration phases, topsoil will be replaced, and any stones greater than approximately 4 inches in
diameter uncovered during construction will be removed or handled in accordance with individual
landowner agreements. Any drain tiles damaged during construction will be repaired or replaced, and a
crop-monitoring program will be implemented to ensure that crop productivity is restored to preconstruction conditions.
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2.4.3.3 ROAD AND FOREIGN LINE CROSSINGS
Road Crossings
The Looping Project will cross four existing public roads. The road crossings will be completed using
standard open cut or conventional boring methods.
Prior to construction, Tennessee will locate all existing underground utilities and make provisions for traffic
management in work areas as necessary. Traffic control measures for roadways will be coordinated with
the Agawam Department of Public Works (“Agawam DPW”), as needed. Construction of the pipeline
across roadways where traffic cannot be detoured or interrupted will be accomplished by a trenchless
construction method under the roadbed.
If the open-cut road crossing of Gold Street requires extensive construction time, Tennessee will provide
appropriate measures to permit traffic flow during construction.
Construction permits for road crossings will be obtained from the Agawam DPW as required. All road
crossings will be designed in accordance with Agawam DPW requirements.
The pipeline will be installed at a minimum average depth of five feet below the roadways or as required
by applicable road crossing permits and approvals and will be designed to withstand anticipated external
loadings. ATWS will be required at road crossings to accommodate the extra spoil generated from the
entrance and exit pits at bored crossings, or from the increased excavation depths at open-cut crossings, as
well as for staging of pipe and construction parking. Where the construction ROW is accessible from a
paved roadway, construction entrances may be installed to minimize tracking of dirt and mud onto the
roadway.
Foreign Line Crossings
Where existing underground utilities are crossed, the pipeline will be installed at an appropriate depth
(either over or under the existing utility) to meet soil cover and separation requirements in accordance with
USDOT regulations and specifications. Where feasible, at least 18 inches of separation between the
pipeline and the existing utility line will be maintained. Although not anticipated based on soil conditions,
pipeline burial depths in areas requiring special construction techniques through rock would be in
accordance with USDOT requirements, 49 CFR Part 192. Prior to the commencement of construction
activities, the “Dig-Safe” call system for Massachusetts, as well as the national “811” call system, will be
contacted to have underground utilities and foreign pipelines identified and marked. Trenching in the
vicinity of these foreign utilities will begin only after completing the appropriate notification procedures.
Markings will be maintained throughout construction activities.
ATWS will be required at underground utility crossings to accommodate the increased excavation depths
and minimize the need to operate equipment or store spoil over existing pipelines.

2.4.3.4 TRENCHLESS CONSTRUCTION METHODS
Trenchless construction methods may be used to construct pipelines in certain areas to minimize impacts
to resources such as waterbodies, roadways, significant cultural resources, or other sensitive areas. Using
these techniques, the pipeline is installed below the resource using equipment staged at the resource edge.
For the Looping Project, trenchless construction techniques considered are conventional bore and HDD.
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Conventional Bore
Conventional boring consists of creating a shaft/tunnel for a pipe or conduit to be installed to minimize
surface disturbance. This is accomplished 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 to tunnel using a cutting head mounted on an auger. The auger rotates through a bore casing, 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 typical workspace configurations required for boring operations
consist of staging areas (50 feet by 100 feet) 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 typically occur over a crossing distance
of 50 to 60 feet. The maximum length a bore could 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 the capabilities for the boring equipment to
conduct a successful bore. Loose-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 are generally consistent with level or moderately convex terrain, such that the depth of the bore
pit does not present concerns relative to constructability or safety constraints.
Horizontal Directional Drill
HDD is a trenchless method of installing pipelines in areas where traditional open cut excavations are not
practicable due to sensitive resource areas or logistical reasons. The greatest advantage of the HDD
crossing technique is that open cut trenching and equipment disturbance for a large portion of area between
the entry and exit points of the drill are not necessary, and, as a result, impacts to resources in these areas
can be minimized. However, a greater amount of equipment staging is required for HDD than for open cut
crossing methods, and typical installation of an HDD segment generally occurs at durations two to three
times slower than a conventional open cut crossing, often-times needing twenty-four hour activity to
complete the HDD and the resultant pipe installation.
Generally, 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, how the drilling equipment is setup and the size of equipment
used. The entry-side equipment and operations typically will include the drilling rig and entry hole/slurry
pit, control cab, drill string pipe storage, site office, 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, drilling 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, may be required along the working side ROW
beyond the construction ROW to provide a straight corridor for stringing/handling pipe. This ATWS would
be used to prefabricate the pipeline into one continuous section in preparation for pulling it back through
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the drilled hole; this process is typically referred to as “pull-back.” Once the pull-back section of pipe is
welded and pre-tested, the pipeline will be placed on pipe rollers so that it may be conveyed into the drilled
hole during the pull-back operation.
There are risks associated with HDD, including inadvertent returns during drilling operations resulting in
the loss of drilling fluid through hydraulically induced fractures, drilled hole collapse during drilling or
reaming, and pipeline inaccessibility for visual inspection of the pipe and repairs post-construction.
Tennessee’s HDD Contingency Plan, included in the ECMP, establishes procedures for addressing potential
impacts associated with a release of drilling fluid through hydraulically induced fractures during the HDD
process.
One 0.3-mile HDD is proposed along the pipeline loop route from Station 32+15 to Station 47+20. This
HDD will alleviate multiple traditional surface construction constraints, including the potential for surface
resource impact minimization (waterbodies, wetlands, forested areas), and the potential for avoidance of
multiple surface features such as roads, congested construction, and multiple utilities.

2.4.3.5 ROCK REMOVAL
Rock encountered during trenching will be removed using one of the techniques detailed below. The
technique selected is dependent on relative hardness, fracture susceptibility, expected volume, and location.
Techniques may include:
•

Conventional excavation with a backhoe;

•

Ripping with a bulldozer followed by backhoe excavation; or

•

Hammering with a pointed backhoe attachment or a pneumatic rock hammer, followed by a
backhoe excavation.

Tennessee does not anticipate encountering areas of shallow bedrock during construction that could require
a controlled blasting based on the following information: 1) review of surficial geology and soil 2) previous
construction experience in the area; and 3) preliminary geotechnical survey results. However, in the
unlikely event that a controlled blast is required, Tennessee will strictly adhere to all local, state, and federal
regulations applicable to controlled blast and blast vibration limits with regard to structures and
underground utilities while performing these activities. Special care will be taken to monitor and assess
blasting within 250 feet of dwellings and 150 feet of private or public water supply wells.

2.4.3.6 WETLAND CROSSING CONSTRUCTION
Tennessee will use one of the following methods for installing the pipeline within wetlands during
construction. The construction methods are:
•

Standard Wetland Construction

•

Conventional Wetland Construction

•

Trenchless Construction (i.e., HDD)

These wetland crossing techniques are described in detail in Chapter 5 along with associated construction
impacts.
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2.4.3.7 WATERBODY CROSSING CONSTRUCTION
Pipeline construction across waterbodies will be performed in accordance with the Projects’ ECMP, which
incorporates the FERC Procedures, and with applicable permit conditions. If any crossings are required to
take place outside of the timeframes specified by applicable agencies, Tennessee will consult to obtain
written concurrence to proceed with construction outside of the specified timeframes. Tennessee will use
one of the following methods for installation of the pipeline across waterbodies:
•

Conventional Trenching

•

Dry Crossing

o Flume Crossing
o Dam and Pump
•

Trenchless Construction (i.e., HDD)

These waterbody crossing techniques are described in detail in Chapter 5, along with impacts associated
with each crossing technique.

2.4.4 Aboveground Facility Construction
2.4.4.1 FOUNDATIONS
For the proposed HP Replacement Project, excavation will be performed to accommodate the foundation
required for the new auxiliary building at CS 261. The foundation excavation depth will be determined
upon completion of the geotechnical evaluation. Foundation forms will be set, rebar installed, and concrete
poured into the foundation settings. Construction and general debris will be disposed of at existing licensed
commercial disposal facilities. Concrete pours will be sampled as needed to verify compliance with mix
design and strength requirements. Backfill for all proposed HP Replacement Project foundations will be
compacted in place and excess soil used elsewhere around the site. Concrete foundations for the
launcher/receiver locations in addition to below grade pipe supports will be required for the Looping
Project.

2.4.4.2 EQUIPMENT AND BUILDING INSTALLATIONS
For the construction of the auxiliary building, once the concrete foundations have been determined to meet
the design requirements, installation of the 65-foot x 38-foot auxiliary building and machinery will begin.
Typically, the steel frames will be erected, followed by installation of the roof, interior skin, insulation, and
exterior skin. Cutouts for penetrations through the siding (e.g., inlet and exhaust vents) will be flashed to
ensure the buildings are weather-tight. Various piping and electrical conduit systems will be connected
once the machinery is placed. Electrical wiring will be installed for power and instrumentation.
The new turbines and related equipment will be shipped to the compressor station site by truck after
construction commences. The equipment will be offloaded and, when ready for installation, positioned on
the foundation, leveled, grouted, and secured.
Two of the existing compressor units at CS 261 will be abandoned in accordance with Tennessee’s standard
operation and maintenance procedures and all applicable federal, state, and local regulations for inspecting,
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testing, and disposing of removed equipment. All activities will be confined to the existing Tennesseeowned property.

2.4.4.3 INSTRUMENTATION AND ELECTRICAL EQUIPMENT TESTING
All controls and safety equipment and systems, including emergency shutdown, relief valves, gas and fire
detection, engine over speed, and vibration detection, will be checked and tested before being placed into
service.

2.4.5 Operation and Maintenance Procedures
Proposed facilities for the Projects will be owned, operated, and maintained by Tennessee. Tennessee will
operate and maintain the newly constructed pipeline loop in the same manner as it currently operates and
maintains its major interstate pipeline facilities, in accordance with the requirements of the FERC
Certificate order and application FERC regulations, USDOT Pipeline and Hazardous Material Safety
Administration (“PHMSA”), pursuant to 49 CFR Part 192, industry-proven practices and techniques, and
applicable federal, state, and local laws and regulations.
The facilities will be operated and maintained in a manner such that pipeline integrity is protected to ensure
that a safe, 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 painted or replaced to ensure that the pipeline locations will be visible from the
air and ground. The pipeline will be patrolled on a routine basis, and personnel well qualified to perform
both emergency and routine maintenance on interstate pipeline facilities will perform maintenance.
Other maintenance functions will include: (1) periodic seasonal mowing of the ROW in accordance with
the FERC’s mowing timing restrictions, which prohibit mowing or clearing 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 (FERC 2013a); (2)
sidetrimming and tree removal; (3) backfill replacement and drain tile repair, as necessary; (4) periodic
inspection of water crossings; and (5) maintenance of a supply of emergency pipe, leak repair clamps,
sleeves and other equipment needed for repair activities.
For the HP Replacement Project, and in accordance with USDOT requirements, Tennessee will follow
routine operations and maintenance procedures to ensure safe and reliable operation. Tennessee’s
compressor station standard operating procedures include such activities as:
•

calibration, maintenance, and inspection of equipment;

•

pressure, temperature, and vibration data monitoring;

•

traditional landscape maintenance, such as mowing and fertilizer application; and

•

periodic checks of safety and emergency equipment and cathodic protection systems.

In addition to on-site operations and maintenance activities, the compressor station is linked to a central
control system through a Supervisory Control and Data Acquisition (“SCADA”) system that monitors the
Tennessee system 24 hours per day, 365 days per year.
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2.5 Longmeadow Meter Station Project
2.5.1 Project Description
The Longmeadow Meter Station Project (“Meter Station Project”) is a project separate from the 261
Upgrade Projects that will provide a new delivery point for CMA on the east side of the Connecticut River
in Longmeadow, Massachusetts (the nearest existing delivery points are in Agawam and East
Longmeadow). Currently, CMA provides natural gas service to its existing customers on the east side of
the Connecticut River by a single pipe that crosses Memorial Street Bridge in Agawam. If something were
to happen to that single pipe, delivery of natural gas could be impeded significantly. Adding a new delivery
point will enhance reliability and redundancy as well as allowing bi-directional flow east and west across
the Memorial Street Bridge to improve operational flexibility. It will reduce the risk of a disruption to
CMA’s distribution system due to the single source of supply for the City of Springfield and the surrounding
communities. The Meter Station Project will enhance system reliability to existing CMA customers and
will support the ability of CMA to serve future customers.
The Meter Station Project is scheduled to be constructed beginning in June 2019 and placed into service in
November 2019 (CMA requires this additional point of delivery to be operational by November 2019). The
volume of natural gas supplied to the new meter station will come from Tennessee’s existing mainline and
is not influenced by either the Looping Project or HP Replacement Project. As such, the Meter Station
Project is required separately from the Looping Project or the HP Replacement Project and has independent
utility. The Meter Station Project is separate and distinct from the 261 Upgrade Projects described in this
DEIR, and will proceed independently from the 261 Upgrade Projects.
Tennessee has identified a preferred site for the proposed Meter Station Project but has not finalized the
legal documents to secure all needed rights. Mapping of the general location of the Meter Station Project
is provided in Figure 1-1 in Appendix A. The facilities proposed for the proposed Meter Station Project
include:
•

Installation of two new 8-inch taps on Tennessee’s existing mainlines 200-1 and 200-2;

•

One new 4-inch and one new 8-inch meter, with 10-inch headers and 8-inch meter station piping;
and

•

A new access driveway.

Tennessee provides this description of the new meter station for informational purposes only as the
preferred location of the meter station does not trigger any MEPA review thresholds, does not require any
state permits, and has independent utility from the Looping Project and HP Replacement Project. The
Meter Station Project is separate and distinct from the 261 Upgrade Projects described in this DEIR (and
Tennessee reserves all rights with respect to this position). Tennessee is providing this description of the
Meter Station Project to ensure transparency, to disseminate information, and to respond to the MEPA
Certificate on the EENF.

2.5.2 Site Evaluation/Selection Analysis
A total of three sites are under consideration for the proposed Meter Station Project. All three sites being
evaluated are crossed by Tennessee’s existing 200-1 and 200-2 pipeline systems, to which it must connect,
and are located within Longmeadow, Massachusetts, to meet the requirements of CMA.
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One alternative site being considered is property owned by Tennessee with an existing mainline valve. At
this time, the site is not preferred due to its location in the floodplain to the Connecticut River, its proximity
to the Fanny Stebbins Wildlife Refuge, and its mapped NHESP priority habitat.
Another alternative site is located to the northwest of Jonquil Lane and is desirable due to the limited
presence of wetlands or waterbodies and no mapped habitats of protected species. At this time, this site is
not the preferred site due to access required via a residential street and proximity of sensitive resources.
The preferred site has no wetlands or other sensitive environmental resources and can be accessed directly
off a main road. It is the currently preferred and proposed location for the new meter station site.

2.5.3 Environmental Impacts and Mitigation
The proposed Meter Station Project, if constructed on the preferred site, would be located on a 2.06-acre
easement to be obtained by Tennessee. As discussed in Section 2.5.2, above, the site is the currently
preferred site because it is crossed by Tennessee’s existing 200-1 and 200-2 pipeline systems, to which it
must connect, and has no wetlands or other sensitive environmental resources. The proposed meter station
will require approximately 1.5 acres of land disturbance during construction, of which approximately 0.8
acres will be permanently occupied by the new facility. Work proposed at the site will include tree clearing,
grading, and installing necessary metering equipment.
An environmental site evaluation of the preferred site was conducted in May 2018. The evaluation, which
included a field visit to the site on May 16, 2018, determined that there are no wetlands or other
Massachusetts Wetlands Protection Act (“WPA”) regulated resource areas associated with the proposed
Meter Station Project.
A cultural resources due diligence review of the preferred site was conducted in April 2018 to provide
information on known historic architectural properties and archaeological sites that might be affected by
construction of the proposed Meter Station Project. In June and July 2018, Tennessee’s cultural resource
contractor conducted an intensive (locational) archaeological survey and an historic architectural
reconnaissance survey for the proposed Meter Station Project. No archaeological resources were identified
during the survey. The historic architectural properties survey identified the Longmeadow Country Club,
which is eligible for listing on the National Register of Historic Places. Tennessee submitted the results of
the surveys to the Massachusetts Historical Commission (“MHC”) for review and the MHC concurred that
no archaeological resources were present within the area of the proposed Meter Station Project. MHC
determined that construction and operation of the proposed Meter Station Project would have “no effect”
on the Longmeadow Country Club.
No MEPA review thresholds are triggered by the proposed Meter Station Project. Although the three
projects are separate, theoretically if they were combined for purposes of conducting a cumulative impact
analysis, the proposed Meter Station Project’s impacts would not alter the MEPA thresholds or impacts for
the Looping Project and/or HP Replacement Project. In other words, adding the proposed Meter Station
Project does not catapult the 261 Upgrade Projects into different categories for review by MEPA.
Tennessee proposes to construct the Meter Station Project pursuant to automatic authorization under the
FERC’s blanket certificate regulations, 18 CFR Part 157, Subpart F and Tennessee's blanket certificate,
issued in Docket No. CP82-413-000 on September 1, 1982,. The proposed Meter Station Project will
comply with all applicable FERC blanket certificate regulations.

34

Draft Environmental Impact Report – 261 Upgrade Projects
Tennessee provides this description of the proposed Meter Station Project, including information regarding
site evaluation/selection and environmental impacts/mitigation, for informational purposes only as the
proposed Meter Station Project does not trigger any MEPA review thresholds and has independent utility
from the Looping Project and HP Replacement Project, which are the subject of this DEIR. As discussed
above, the proposed Meter Station Project is separate and distinct from the Looping Project and HP
Replacement Project (and Tennessee reserves all rights with respect to this position).
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3 Project Alternatives
Tennessee has undertaken an extensive needs and alternatives analysis for the Projects. Tennessee’s
primary objective in performing this analysis was to identify options for the Projects that would satisfy
Tennessee’s requirement to meet its customers’ demand for natural gas transportation service, while
working to avoid or minimize potential adverse environmental impacts to the greatest extent practicable.
As discussed below, Tennessee evaluated pipeline routing options based on regional topography, potential
adverse environmental impacts, population density, existing land usage, and construction safety and
feasibility considerations, as well as different configurations of compression facilities. Tennessee has also
added addressed the alternative of constructing the Looping Project without removal of the existing inactive
6-inch-diameter pipe.

3.1 No-Action Alternative
The “no-action” alternative for the Projects would avoid the temporary and permanent environmental
impacts associated with construction and operation of the currently proposed Projects. However, by not
constructing the Projects, Tennessee would be unable to provide the necessary natural gas transportation
service to meet the expressed needs of its customers. Given the constrained pipeline capacity in the
northeast United States, other natural gas transmission companies would be required to increase their
capacity by constructing new facilities to meet the existing demand for the additional transportation
capacity. Such actions would only result in the transference of environmental impacts from one location
to another and would not reduce or eliminate such impacts. Given the much greater distance to other natural
gas transmission companies, the required infrastructure and resulting impacts would greatly exceed that of
Tennessee’s proposed Projects.
If existing natural gas transmission systems are not enhanced or expanded, energy shortages in times of
peak demand may ensue, or users may revert to the consumption of alternative fuels, which may include
oil or propane. Natural gas continues to be the most cost effective residential heating fuel and is 30-80%
less expensive than other fuels, including propane, heating oil, and electricity (Commonwealth of
Massachusetts 2018a). Utilization of natural gas as the primary fuel offers the best alternative in terms of
supply availability with the lowest environmental impact among available alternative energy sources,
particularly with regard to air quality impacts. The Massachusetts Department of Public Utilities (“DPU”)
acknowledged the need for the additional capacity through approval of CMA’s filing in Docket DPU 17172, issued on May 31, 2018. The no-action alternative was not found to be a feasible alternative for the
Projects because that alternative would not satisfy the purpose and need for the Projects and ultimately
would result in other, more significant impacts to the environment.

3.2 Energy Conservation/Energy Alternatives
3.2.1 Energy Conservation
Energy conservation measures have and will continue to play an important role in reducing energy demand
in the U.S. The Energy Policy Act of 2005 (“EPAct 2005”) includes guidelines to diversify America’s
energy supply and reduce dependence on foreign sources of energy, increase residential and commercial
energy efficiency and conservation (e.g., U.S. Environmental Protection Agency [“USEPA”] Energy Star
Program), improve vehicular energy efficiency, and modernize domestic energy infrastructure (U.S.
Congress 2005). While the EPAct 2005 and state and municipal programs promote increased energy
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efficiency and conservation by supporting new energy efficient technologies and increasing funds for
energy efficiency research, and will most likely minimize energy use, they are not expected to eliminate
the steadily increasing demand for energy or natural gas. Additionally, the implementation and success of
energy conservation in curtailing energy use is a long-term goal, extending well beyond the timeframe of
the proposed Projects.
Reduction in the need for additional energy usage is the preferred option wherever possible. Conservation
of energy reduces the demand for the limited fossil fuel reserves. Energy conservation is also advocated
by both federal and state authorities in Massachusetts. The development and implementation of additional
conservation measures could have an effect on the demand for natural gas; however, substantial new
technology development and increased social and political support would be needed before the magnitude
of energy conservation needed to equal the Projects could be implemented effectively. There remains an
existing need for additional natural gas capacity that the construction of these Projects would provide.
Energy conservation alone is not a viable alternative to the Projects in the immediate future.

3.2.2 Energy Alternatives
In general, alternative energy sources include other fossil fuels (i.e., coal and fuel oil), nuclear, solar, wind,
hydroelectric power, geothermal, wood and other biomass, fuel cells, and solar. Use of alternative
hydrocarbon-based fuels (e.g., oil and coal) to supply the needs of the market would result in adverse
environmental impacts due to increased air pollutant emissions that will be otherwise minimized through
the use of natural gas. Cleaner burning natural gas will continue to be part of a diverse energy portfolio for
users in the northeast region and also serves a bridge to renewables by providing a reliable energy supply
while these alternative energy sources are further refined and developed.
The following information is included to provide some background context on energy sources throughout
the United States and Massachusetts. The U.S. Energy Information Administration (“EIA”) reports that, in
2017, approximately 4,015 billion kilowatt hours (“kWh”) (or 4.01 trillion kWh) of electricity were
generated at utility-scale facilities in the United States (EIA 2018a). 1 Approximately 63% of this electricity
generation was from fossil fuels (coal, natural gas, petroleum, and other gases), with approximately 20%
from nuclear energy and approximately 17% from renewable energy sources. The total solar power
contribution was 1.3%. The EIA (2018a) estimates that an additional 24 billion kWh of electricity
generation was from small-scale solar photovoltaic systems in 2017. 2 ISO-New England (“ISO-NE”) lists
the 2017 distribution in New England as approximately 50% from fossil fuels, 31% from nuclear energy,
and 11% from renewable energy sources, over half of which came from the burning of refuse and wood
(ISO-NE 2018a). The total solar power contribution in New England was 0.9%.
In the United States in the first five months of 2018 (through May 2018), approximately 60% of electricity
generation at utility-scale facilities was from fossil fuels, with approximately 20% from nuclear energy,
and approximately 20% from renewable energy sources (EIA 2018b). In New England, approximately
50% of electricity generation at utility-scale facilities was from fossil fuels, 31% from nuclear energy, and
10% from renewable energy sources, over half of which came from the burning of refuse and wood (ISO-

1

Preliminary data for 2017. Includes utility-scale electricity generation, which is electricity generation from power plants with at
least one megawatt (or 1,000 kilowatts) of total electricity generating capacity (EIA 2018a).
2
Small-scale solar photovoltaic systems are electricity generators with less than one megawatt of electricity generating capacity
that are usually at or near the location where the electricity is consumed. Most small-scale solar photovoltaic systems are installed
on building rooftops (EIA 2018a).
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NE 2018a). In Massachusetts, during the same time period, approximately 58% of electricity generation at
utility-scale facilities was from fossil fuels, approximately 23% was from nuclear energy, and
approximately 18% from renewable energy sources (EIA 2018b).
Massachusetts has 113 megawatts of wind-powered generating capacity in place, but wind provides less
the 1% of the state’s net electricity generation (Commonwealth of Massachusetts 2018b; EIA 2018b).
Given the large amount of land required for wind turbine farms in a populous and congested state with high
land values, the siting challenges, and the large footprint and impact of electric transmission lines to move
the electricity from generating to consuming locations, wind power faces many challenges and delays in
creating any significant amounts of electricity for Massachusetts. Wind power also suffers from a lack of
reliability in that sufficient wind is not available 24 hours a day and 365 days a year. Typically back-up
power generation by natural gas or oil fired peakers is still required in conjunction with any essential wind
power. Wind energy would therefore not be able to provide the projected needs for the region as reliably
and in the quantity that would be provided by natural gas.
Massachusetts has 2,176 megawatts of solar-powered generating capacity in place (Commonwealth of
Massachusetts 2018b). Solar power systems generally are not currently well-suited for use as large-scale
generation in the proposed Project area due to relatively low direct insulation, higher capital costs, potential
reliability issues, and lower efficiencies. Solar power systems are not only among the highest of cost
renewable energy, but they also provide electrical output that is considered an intermittent and nondispatchable source of generation as it does not generate electricity when there is insufficient sunlight.
Electricity demand also varies during the day in ways that the supply from solar generation may not match,
thus requiring ISO-NE to balance the variable renewables by dispatching other wholly-dispatchable, nonintermittent units, such as natural gas-fired generating units. Solar power suffers from many of the same
challenges as wind power given the large amount of land required, visual blight, transmission line impacts
and lack of reliability. Solar power cannot meet the specific purpose and need of the Projects and provide
the required natural gas pipeline transportation capacity provided by the Projects.
Hydroelectric generation is fully commercialized with both large impoundment-type and run-of-river type
projects in operation in the northeast United States, ranging from one MW to hundreds of MWs in capacity.
Recently, electric transmission line projects to import hydroelectric power from Canada to southern New
England load centers have been proposed, including the Northern Pass Project (New Hampshire Site
Evaluation Committee Docket No. 2015-06) and the New England Clean Energy Connect (Maine Public
Utilities Commission Docket No. 2017-00232). These aboveground transmission line projects would
require exhaustive review and extensive siting approval from northern New England states, such as New
Hampshire and Maine. Given the strong opposition to recently proposed electric transmission projects in
New England, it is likely that any new large electric transmission line projects designed to import
hydroelectric power from Canada will face similar siting difficulties. In addition, use of domestic and
imported hydroelectric power cannot meet the specific purpose and need of the Projects and provide the
required natural gas pipeline transportation capacity provided by the Projects. For this reason, use of
proposed hydroelectric power projects is precluded from being a viable alternative to the natural gas to be
supplied by the proposed Projects.
Coal is used for energy generation and is an alternative fuel to natural gas. However, relative to natural
gas, coal necessitates increased environmental impacts from its extraction point to its combustion as fuel.
Coal is associated with significant mine pollution control problems and reclamation issues, as well as
storage problems, and costly pollution controls at the burner. Additionally, the Commonwealth of
Massachusetts has set a goal to have clean energy and permanently shut down its last operational coal-fired
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generating plant, Brayton Point, in 2017 (Finucane 2017). Therefore, coal does not represent a preferred
alternative for replacing the natural gas to be supplied by the proposed Projects.
The use of nuclear energy is not considered to be an option for meeting the purpose and need of the proposed
Projects. ISO-NE, which manages power supplies for Massachusetts and the surrounding states, is actually
experiencing a significant reduction in nuclear capacity given the retirement of Vermont Yankee in 2014
and the scheduled retirement of the Pilgrim Plant in 2019 (ISO-NE 2018b). Due to the lengthy lead time
to site a new nuclear facility, power generated from such a facility would not be available for development
as an alternative to the natural gas to be supplied by the proposed Projects.
As proposed, the use of alternative energy sources will not meet the stated purpose and need of the Projects’
shippers, who have requested additional natural gas firm transportation capacity. Furthermore, any
proposed energy alternative would require new infrastructure to transport the energy to the required delivery
points for the Projects’ shippers. This new infrastructure would be expected to have a similar or greater
environmental impact as the proposed Projects, which utilize existing facilities and pipeline, utility, and
roadway corridors, to the maximum extent practicable. It would not be feasible to use alternative sources
of energy to satisfy the need intended to be served by the Projects. These energy alternatives, whether alone
or in combination, are not anticipated to provide a timely, commercially viable, and environmentally
preferable alternative to meet the purpose and needs of the Projects.

3.2.3 Efficiency Improvement Options
In addition to creating transportation capacity for the Projects' shippers, the Projects were designed to
improve the efficiency and reliability of the existing CS 261. Tennessee is greatly increasing the energy
efficiency of CS 261 by replacing two older, less efficient compressor units with one new, more efficient
compressor unit. The new compressor unit has a heat rate of approximately 7,400 British thermal units per
horsepower-hour (“Btu/hp-hr”) compared to heat rates of approximately 9,200 and 11,500 for the two
compressor units being replaced, which will allow Tennessee to increase the efficiency of its compression
by roughly 20% and 35%, respectively.
Tennessee evaluated options for increased efficiency within its pipeline and compression systems to
determine if incremental capacity to transport natural gas volumes could be added through the
implementation of efficiency upgrades or modifications, such as internal pipe coating as discussed in
Section 3.4.1.1 below. While these options could be implemented to achieve a limited amount of benefit,
Tennessee determined that these measures alone would not be sufficient to provide the required capacity to
transport the volumes of natural gas required by the Projects’ shippers.

3.3 System Alternatives
System alternatives to the Projects would make use of other existing, modified, or proposed natural gas
pipeline systems or facilities to meet the stated objectives of the proposed Projects. A viable system
alternative would make it unnecessary to construct all or part of the proposed Projects and would involve
the transportation of all or a portion of the additional natural gas volumes by expansion of another existing
pipeline system or construction of a new pipeline system. Such modifications or additions would result in
environmental impact; however, the impact in all likelihood would be similar to or greater than that
associated with construction of the proposed Projects. A viable system alternative must be technically and
economically feasible and practicable to satisfy the Projects’ purposes, including meeting the market needs
of the Projects’ shippers, as evidenced by executed agreements, supporting the development of the Projects.
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Technical and feasible system alternatives were evaluated in terms of their ability to meet the Projects’
objectives, which were defined by the incremental level of firm transportation service contracted for by the
Projects’ shippers. The facilities associated with the Projects are necessary to provide the incremental firm
transportation capacity for CMA and Holyoke on Tennessee’s existing 261B-100 pipeline.
Tennessee, because it currently operates an interstate natural gas pipeline system in Massachusetts,
evaluated its ability to supply the increased demand for natural gas transportation service in this area using
efficiencies afforded by its existing system. Additionally, Tennessee considered system alternatives
involving different configurations of pipeline looping and compression facilities within its own
transmission system, as well as efficiency improvements. These alternatives are described in the following
sections. Tennessee used the following evaluation criteria when selecting feasible alternatives to the
Projects:
•

technical and economic feasibility and practicality;

•

extent of environmental impacts; and

•

ability to meet the Projects’ objective to provide additional incremental capacity to service
Tennessee’s customers’ need, given that alternative energy sources or conservation are not able to
satisfy this demand.

3.3.1 Modifications to Other Pipeline Systems
No pipeline systems owned and operated by other natural gas pipeline companies with the ability to provide
the requested natural gas volumes to CMA’s and/or Holyoke’s local distribution infrastructure exist in the
area of the Projects. Based on a review of the PHMSA National Pipeline Mapping System, the closest
alternative pipeline systems are operated by Algonquin Gas Transmission Company in Hartford County,
Connecticut, approximately 23 miles to the southeast, and Iroquois Gas Transmission in Litchfield County,
Connecticut, approximately 52 miles to the southwest (PHMSA 2018). These pipeline systems are both
active and filled (PHMSA 2018). Therefore, any other natural gas transmission company would require a
significant investment in infrastructure to provide the requested natural gas to the Projects’ shippers,
resulting in significantly more environmental impact than the proposed modest upgrade of Tennessee’s
existing pipeline system and CS 261.

3.3.2 Looping Project Alternatives
The Looping Project consists of the installation of 2.1 miles of 12-inch loop adjacent to Tennessee’s existing
8-inch-diameter 261BP-100 pipeline and/or Tennessee’s existing 10-inch-diameter 261B-100 pipeline, to
the maximum extent practicable. Tennessee evaluated three alternatives to avoid the need for the pipeline
loop: (i) a compression only option, (ii) lifting the existing 10-inch and replacing (relaying) it with a larger
diameter pipe, and (iii) uprating the operating pressure of the existing 10-inch diameter line.

3.3.2.1 COMPRESSION ONLY OPTION
Prior to developing the proposed Looping Project, Tennessee developed the proposed HP Replacement
Project at CS 261 to maximize capacity of the existing 10-inch diameter pipeline. Since the needed
transportation capacity of the Projects’ shippers exceeds the transportation capacity that the HP
Replacement Project alone will provide, Tennessee developed the Looping Project. If the pipeline loop is
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not constructed, a portion of the required transportation capacity of the Projects’ shippers would not be
available. Based on this, the Compression Only Option is not a viable alternative to the Looping Project
and was not further considered.

3.3.2.2 LIFT AND RELAY OPTION
The “lift and relay” option would involve replacing Tennessee’s existing 10-inch diameter pipeline with a
larger diameter pipe, such as a 16-inch diameter line. To construct the lift and relay option, Tennessee
would need to take the existing pipeline out of service for approximately two months during construction.
Taking the line out of service would require that a temporary liquefied natural gas (“LNG”) truck terminal
be constructed, and that LNG trucks be dispatched to the area on a 24-hour basis for the anticipated twomonth duration. In addition to the noise and emissions from the LNG trucks, the LNG regasification
facilities would create noise and emissions from regasifying the LNG. In addition, the construction impact
from the larger line would be similar to that of the proposed Looping Project. The Projects’ shippers would
also experience significantly higher costs given the greater cost of the LNG commodity, cost of establishing
a temporary truck terminal, trucking costs, and higher cost of a larger delivery line. Based on these factors,
the Lift and Relay Option is not a viable alternative to the Looping Project and was not further considered.

3.3.2.3 UPRATING OPTION
Uprating is a process that is used to increase the allowable operating pressure in a pipeline that is not being
used to its full design capability. This process would allow the existing infrastructure to transport more
natural gas and reduce the need to build additional pipeline facilities. Pipelines are designed to operate at
certain pressures based on the pipe steel yield strength, diameter, and wall thickness, which are used to
determine the maximum pressure a pipeline can withstand.
However, uprating the existing 10-inch-diameter pipeline is not a technically feasible alternative to increase
firm transportation capacity to meet the needs of Projects’ shippers since the pipeline material of the existing
pipeline was not designed to operate at the pressure that would be required to transport the requested
incremental natural gas. The existing 10-inch-diameter pipeline has an MAOP of 700 psi, while a pressure
of approximately 815 psi would be required to achieve the same delivery pressures as the proposed Looping
Project. Furthermore, the pipeline is supplied from the discharge side of existing CS 261, which operates
a common discharge supplying two mainline pipelines and the 10-inch lateral, all of which have an MAOP
of 700 psi. Therefore, increasing the discharge to the existing 10-inch pipeline cannot be achieved without
also increasing the discharge pressures to the other pipelines served by this common discharge, or
constructing a sole purpose compressor and yard piping to discharge only into the existing 10-inch-diameter
pipeline, which would have additional environmental impacts, expenses, and would create operational
flexibility issues. Based on this, the Uprating Option is not a viable alternative to the Looping Project and
was not further considered.

3.3.3 HP Replacement Project Alternatives
The HP Replacement Project consists of modifications to Tennessee’s existing CS 261 to provide both
additional natural gas transportation capacity and improved reliability to the Projects’ shippers. Tennessee
investigated three possible alternatives to the HP Replacement Project to meet the Projects’ shippers’ needs:
(i) a pipeline looping option; (ii) rewheeling the existing compressor units; and (iii) an electric driver option.
Each of these alternatives is discussed below.
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3.3.3.1 LOOPING ONLY OPTION
In lieu of the HP Replacement Project, an extension of the proposed Looping Project was considered as an
option to add additional natural gas transportation capacity to Tennessee’s system. Tennessee determined
that to avoid the need for the HP Replacement Project, it would need to extend the proposed 2.1 miles of
12-inch-diameter loop by an additional 2.1 miles and add 5.0 miles of 36-inch mainline loop.
The 5.0 miles of 36-inch mainline loop and the additional 2.1 miles of Line 261B pipeline loop required
for the Looping Only option would have significant environmental and landowner impacts compared to the
proposed HP Replacement Project, which is sited entirely within Tennessee’s existing CS 261 facility.
These impacts would include 2.8 miles of new pipeline loop within the Sandisfield State Forest and Otis
State Forest. Furthermore, the addition of a longer pipeline loop and mainline loop would not solve the
reliability issue related to the existing older compressor engines or achieve the emissions and noise
reductions associated with the HP Replacement Project. For these reasons, the Looping Only option was
not deemed to be a viable alternative to the HP Replacement Project and was not further considered.

3.3.3.2 REWHEEL COMPRESSORS
Rewheeling is a process that can be used on compressor units to accommodate different process conditions
(e.g., increase the flow or pressure) within certain design and performance limits. However, the age of the
existing Saturn and Centaur compressor units at CS 261 limits the engineering options to meet the design
conditions needed to provide the additional natural gas capacity requested by the Projects’ shippers.
Further, the reliability issues related to the use of these existing older compressor engines would remain.
Rewheeling the older units would also not result in the emissions and noise reductions anticipated with
replacement by the new unit. For these reasons, rewheeling the existing compressors was not deemed to
be a viable alternative to the HP Replacement Project and was not further considered.

3.3.3.3 ELECTRIC DRIVER OPTION
Tennessee evaluated the use of electric motor-driven compression as opposed to the proposed natural gas
turbine driven compressor unit. After this evaluation, Tennessee determined that it would replace two
existing natural gas turbine driven compressor units with one natural gas turbine compressor unit at CS 261
for the reasons provided below:
•

Although electric driven compression would eliminate certain stationary source emissions at CS
261, these emissions would simply be transferred to electric generation facilities in the area, the
majority of which utilize natural gas. An even worse emissions scenario occurs if an electric motor
driven compressor consumed electricity from the marginal electric supplier using coal, oil, refuse,
or wood fired generation. In New England, these sources accounted for 8.4 percent of the
generation fuel in 2017 and 11.3 percent through the first four months of 2018 (ISO-NE 2018a).

•

While reliability of the local electric transmission lines is good, electric supply is still vulnerable
and not as reliable as using natural gas for fuel. The supply of electricity for electric motor driven
compression is subject to power line outages (such as during storm events including ice) or black
or brown-outs due to power plant outages or general lack of generating capacity. Continued
retirement of nuclear, coal, and oil-fired capacity in New England is expected to further constrain
electricity supply (i.e., closure of Vermont Yankee, Brayton Point, and Pilgrim) (U.S. NRC 2017;
Finucane 2017; Abel and Ellement 2016). Peak natural gas usage (and thereby also compression
use) and peak electricity usage occur simultaneously for this region during cold winter weather,
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further increasing the chances of loss of electric power exactly when the compression is most
needed.
•

Mechanical problems with an electric motor drive can be much more complex and result in
extended downtime while the motor is repaired or replaced.

•

Electric driven compression would necessitate the construction of a new building, electric
substation, and ancillary equipment within Tennessee’s existing CS 261 site. Given the existing
facilities on the site, the only location where these facilities could be located would be in the
southwest portion of the site, which has a large wetland system associated with Worthington Brook.
This work would require a substantial amount of wetland fill, likely requiring substantial approvals
pursuant to the Wetlands Protection Act. In contrast, Tennessee’s proposed HP Replacement
Project will not require construction beyond the existing developed portion of the site, and only
minimal (0.03 acres), temporary wetland disturbance during construction. Siting electric driven
compression and associated facilities on an adjacent site (e.g., the Hickory Street Pipeyard
property) would require extensive permanent tree clearing within forested wetlands and uplands to
route the necessary power lines to the site.

•

Significantly higher capital cost to customers would be incurred from installing an electric drive
compressor unit ($43.6 million [“MM”]) as compared to the proposed natural gas driven Taurus
turbine ($22.9 MM). Fuel costs for electric driven compression are significantly higher compared
to natural gas. Over 20 years, Tennessee estimates the additional fuel cost would amount to
approximately $84 MM in additional costs for Massachusetts consumers.

For these reasons, electric driven compression was not deemed to be a viable alternative to the HP
Replacement Project and was not further considered.

3.4 Proposed Projects Configuration Alternatives
3.4.1 Looping Project Route Alternatives
Alternatives and variations to the route of the proposed pipeline loop were evaluated as part of the planning
and design process for the Looping Project. The alternatives analysis for the Looping Project facilities was
based on environmental and land use impacts, as well as permanent easement acquisitions and overall
Looping Project costs. Due to the length of the pipeline loop, there were no Major Route Alternatives
(defined below) evaluated.
The following steps were used in the selection of the route variations discussed below:
•

Determination of most cost effective technical solution;

•

Development of routing criteria;

•

Identification of potential routing variations;

•

Collection of data relative to each option;

•

Evaluation of potential environmental and land use impacts; and

•

Evaluation of routing variations against routing criteria.
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Existing information sources such as aerial photography, topographic maps from the U.S. Geological
Survey (“USGS”) and National Wetland Inventory (“NWI”) maps, and MassGIS data sources were used
during the route variation identification and evaluation process. Because field surveys were only completed
for the proposed pipeline loop, this information was not included in the evaluation process to ensure that
the comparisons between route variations are equivalent.
The main determinants used to select the proposed route pertained to minimizing the number of affected
landowners, constructability issues, and limiting the extent of disruption on the communities potentially
being affected during construction. In evaluating options for the construction and operation of the proposed
Looping Project, Tennessee determined that given the existing pipeline, the proposed pipeline looping
should be co-located with the 261B-100 Line to the maximum extent practicable, feasible, and as legally
permitted. Co-locating a new pipeline loop with the existing 261B-100 Line being looped is a preferred
option as it minimizes the environmental impacts, numbers of new affected landowners, constructability
issues, and costs, as well as limits the extent of disruption to the communities that would be affected during
construction. Where co-location with the looped pipeline is not feasible due to constructability issues or
impacts to environmental resources or residences, Tennessee determined that co-location with other utility
or roadway corridors is preferred over a greenfield route.

3.4.1.1 INTERNAL PIPE COATING
Tennessee evaluated the installation of internally coated pipe as an energy saving alternative to determine
if the length of the pipeline loop could be reduced for the Looping Project. The use of internal pipeline
coating reduces the roughness of the pipe’s internal wall. A smooth internal wall reduces the resistance or
internal friction between the flowing gas stream and the wall of the pipe. Therefore, reducing internal
friction reduces energy loss and would reduce the required length of looping to transport a given quantity
of gas. Installation of internal pipeline coating reduces the overall pipeline construction footprint of 2.1
miles by just over 100 feet of pipeline looping in order to obtain the same hydraulic effect. However, on a
practical basis, Tennessee would still construct the 2.1 miles of pipeline loop to reach an accessible location
to construct and operate the tie-in to the existing 10-inch 261B-100 pipeline and a pig receiver. For this
reason, Tennessee elected not to use internal pipe coating for the Looping Project.

3.4.1.2 LOOP DIAMETER OPTION
Tennessee also evaluated shorter pipeline loops of larger diameter, including 1.9 miles of 16-inch diameter
pipe. Given the modest reduction in length for a 16-inch diameter rather than 12-inch-diameter loop, the
capital costs are projected to be higher for the 16-inch-diameter loop alternative. This higher capital cost
would result in a higher transportation rate for the Projects’ shippers. A 12-inch diameter pipeline loop will
allow Tennessee to maximize the use of its existing pipeline corridor by co-location, while efficiently
transporting the contracted-for volumes of natural gas. Further shortening the pipeline loop would require
extra permanent workspace in active agricultural land as opposed to previously disturbed commercial land.
For these reasons, the 12-inch diameter loop was determined to be the optimal size and the alternative loop
diameter option was not chosen.

3.4.1.3 MAJOR ROUTE ALTERNATIVES
A Major Route Alternative is an alignment that has the potential to meet the Looping Project’s objective
but would deviate significantly in both length and distance from the proposed pipeline loop. The physical
start and end points for the pipeline loop were determined through hydraulic modeling. Therefore, any
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major route alternatives to this pipeline loop would consist of a new pipeline with the same start and end
points as the proposed pipeline.
As discussed above, in evaluating the routing options for the Looping Project, Tennessee determined that
the pipeline loop should be co-located within the existing 261B-100 Line to the maximum extent
practicable. Tennessee was not able to locate the proposed loop in certain areas within the existing
permanent easement of Line 261B-100, primarily due to constructability issues (e.g., avoidance of electric
transmission line poles or paved driveways) or efforts to minimize impacts on residential development (e.g.,
a condominium development crossed by the existing pipeline easement). In those locations, co-location
with other utility or roadway corridors was preferred over a new greenfield route. The use of co-location
as a principle design element by Tennessee is necessitated not only by FERC guidelines that stress the
corridor concept, but also due to the existing land use characteristics in the area of the pipeline loop. The
utility corridor created by Tennessee’s existing pipeline minimizes further environmental impacts and
public disturbance, as well as construction costs. Locating pipeline facilities along the existing corridor
reduces the establishment of new corridors in previously undisturbed areas while limiting the number of
affected landowners. For these reasons, no Major Route Alternatives were considered for this Project and
the 2.1 mile loop of the 261B-100 line was selected as the preferred route.

3.4.1.4 NO-REMOVAL ALTERNATIVE
As described in Section 2, the proposed pipeline loop has been aligned so that, along the segment adjacent
to the 261B-100 pipeline, Tennessee will remove an inactive 6-inch-diameter pipeline from this location
and replace it with the 12-inch-diameter loop upgrade. The removal of the 6-inch-diameter pipeline and
replacement with the 12-inch-diameter loop upgrade will occur for approximately 0.9 miles (43%) of the
2.1-mile route. The existing 6-inch-diameter pipeline in the ROW in this area became inactive after
Tennessee’s predecessor, Tennessee Gas Transmission Company, received authority from the Federal
Power Commission (the predecessor to the Federal Energy Regulatory Commission) in 1958 to construct
and operate the new 10-inch-diameter 261B-100 pipeline to replace it. The 10-inch-diameter replacement
line was constructed to increase transportation capacity to meet growing demands and was offset from the
original 6-inch-diameter pipeline, which was left in place.
As requested in the MEPA Certificate, Tennessee evaluated an alternative (“No-Removal Alternative”) to
construct the 2.1-mile pipeline loop without the removal of the existing inactive 6-inch-diameter pipeline.
Tennessee’s guiding principle in routing the preferred pipeline alignment was to maximize co-location with
existing ROWs in order to minimize new environmental disturbance, while designing the route to avoid
significant areas of residential development and minimize the number of affected landowners. To
accomplish this, 100 percent of the pipeline loop route will be co-located with (i.e., overlapping or within
200 feet of) Tennessee’s existing facilities, other utilities, and roadways.
To construct the pipeline loop while keeping the inactive 6-inch-diameter pipeline abandoned in place
adjacent to Line 261B-100, the new 12-inch-diameter pipeline would need to be offset from Line 261B100 by a minimum of approximately 25 feet though this segment. This would require a permanent
expansion of the maintained ROW through this area by approximately 15 feet.
This No-Removal Alternative would avoid excavation and removal of the existing 6-inch-diameter pipeline,
but it would still require excavating a trench for the 12-inch-diameter pipeline along a new, offset alignment
instead. Under the Preferred Alternative, Tennessee proposes to lift-and-relay through this segment, which
will involve excavating a trench along the existing 6-inch-diameter pipeline, cutting the existing pipeline
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into segments and removing it from the trench, stringing and welding the new 12-inch-diameter pipeline
alongside the trench, lowering the new line into the trench, and backfilling. Because the line to be installed
is of a larger diameter than the line that will be removed, trenching to remove the existing 6-inch-pipeline
is not expected to require any larger excavation than what would be needed to install a new 12-inchdiameter pipeline along another alignment. As such, there will be no widened or additional trenching
needed to expose the existing pipeline, and therefore, there will be no additional temporary or permanent
impacts to wetlands, rare species habitat or any other sensitive environmental resources as a result of
removal of the 6-inch-diameter pipeline.
Additionally, the lift-and-relay construction under the Preferred Alternative will be performed using the
same nominal construction corridor width, 75 feet, as the sections of pipe to be installed with no associated
pipe removal. Because the temporary workspace and permanent ROW for this proposed 0.9 miles of liftand-relay construction will maximize the use of existing, maintained ROW, overall impacts to sensitive
resources such as wetlands and rare species habitat will be minimized using this method, compared to the
No-Removal Alternative.
The No-Removal Alternative would leave the existing 6-inch-diameter pipe in place and undisturbed. No
additional remediation would be required to keep the pipe in its current condition belowground. However,
because the existing pipe has asbestos containing material, the Preferred Alternative will involve
transporting the removed pipe to the Hickory Street Pipeyard where asbestos abatement on the pipe coating
can be performed prior to disposal. Tennessee will seek a Non-traditional Asbestos Abatement Work
Practice Approval from the MassDEP. With implementation of approved procedures for removal and
disposal of asbestos-containing material, there will be no additional environmental impact due to removal
of the 6-inch-pipeline.
Table 3-1 compares the impacts from the No-Removal Alternative with the preferred alternative that
involves removal of the 6-inch-diameter pipeline for approximately 0.9 miles.
Due to the need to offset the 12-inch-diameter pipeline loop under the No-Removal Alternative, it would
result in greater temporary and permanent forested wetland conversion and additional permanent impacts
from new ROW, as quantified in Table 3-1 below. For these reasons, the No-Removal Alternative was
determined to be inferior to the preferred route, and it was not selected.
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Table 3-1. Comparative Analysis of the No-Removal Alternative with the Preferred Alternative for
the Looping Project
Comparison Factor a

No-Removal Alternative

Proposed Route

6,445

6,301

17.2 / 2.0

17.1 / 1.1

3.0 / 0.9

2.5 / 0.5

STATION 45+90 TO 100+33
Route Length (feet)
Total Land Requirements – Construction / Operation (acres)
Land Uses Impacted – Construction / Operation (acres)
–

Upland Forest

–

Agricultural

3.0 / 0

2.8 / 0

–

Open Land

4.8 / 0

5.2 / 0

–

Open Water

0.1 / 0

0.1 / 0

–

Residential

0/0

0/0

–

Industrial/Commercial

3.6 / 0.8

3.7 / 0.5

–

Forested Wetlands

0.6 / 0.3

0.5 / 0.1

–

Non-forested Wetlands

2.1 / 0

2.3 / 0

Waterbody Crossings (no.)

2

2

Residences within 100 feet of Centerline (no.)

1

1

Distance of centerline to closest residential or commercial / industrial
building (feet)

35

35

3.4.1.5 ROUTE VARIATIONS
Route variations or deviations are typically the result of detailed field review and vary only slightly from
the proposed pipeline route. A route variation makes adjustments to the proposed pipeline route to address
landowner concerns or avoid specific features (e.g., sensitive habitat, wetlands, telephone pole, and
structures). The majority of the Looping Project is proposed to be co-located with Tennessee’s existing
pipeline system; therefore, these variations also considered which side of the ROW the new pipeline would
be located. Due to the linear nature of the Project, Tennessee’s preferred design criteria is to locate the
Looping Project on one side of the existing ROW and remain on that side to minimize cross-overs that
would otherwise complicate construction.
Because co-location was a principal design element of the Projects, the proposed route originally considered
for the pipeline loop was one that is co-located for the majority of its entire length with the 261B-100
pipeline (the “Original Route”). Route variations were incorporated into the design at specific locations to
reduce impacts to landowners, avoid structures, and minimize environmental impacts. Four route variations
were identified, evaluated, and incorporated into the proposed Project, as summarized in Table 3-2 below
and depicted in Figures 3-1 to 3-4 in Appendix A.
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Table 3-2. Comparative Analysis of Minor Route Variations Incorporated into the Looping Project
Route Variation/Comparison Factor a

Original Route

Proposed Routea

Route Variation 1 (MP 0.10 to 0.41)
Route Length (feet)

1,203

1,652

Construction Land Requirements

1.8

2.4

Operational Land Requirements

0.3

0.4

323

754

Land Uses Crossed (feet)
-

Upland Forest

-

Agricultural

0

0

-

Open Land

199

118

-

Open Water

30

27

-

Residential

450

0

-

Industrial/Commercial

0

672

-

Forested Wetlands

201

0

-

Non-forested Wetlands

0

81

2

2

Residences within 100 feet of Centerline (no.)

8 (multi-family
buildings)

1

Distance of centerline to closest residential or
commercial / industrial building (feet)

9

111

Waterbody Crossings (no.)

Route Variation 2 (MP 0.59 to 0.90)
Route Length (feet)

1,657 conventional

210 – conventional
1,411 - HDD

Construction Land Requirements

2.9

0.5

Operational Land Requirements

0.0

0.0

Land Uses Crossed (feet)
-

Upland Forest

0

0

-

Agricultural

0

0

-

Open Land

1,607

210

-

Open Water

8

0

-

Residential

0

0

-

Industrial/Commercial

42

0

-

Forested Wetland

0

0

-

Non-forested Wetland

0

0
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Reason for Incorporation
Proposed route was adopted to avoid a
condominium complex crossed by the
existing Line 261B-100. Tennessee also
evaluated another route variation in this
location that follows entirely along the
Berkshire Power pipeline. That variation
was not selected because it follows an
internal driveway on the CS 261 property,
and would therefore interfere with
Tennessee’s safe access to the existing
facility.

This route variation includes a 0.3-mile
HDD. This route variation was adopted to
avoid multiple difficult crossing features at
Shoemaker Lane. This includes avoiding a
transmission corridor, minimizing impacts
on nearby residences, and reducing
wetland, waterbody, and land use impacts
b.
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Route Variation/Comparison Factor a

Original Route

Proposed Routea

Waterbody Crossings (no.)

1

1

Residences within 100 feet of Centerline (no.)

1

0

Distance of centerline to closest residential or
commercial / industrial building (feet)

17

40

Route Variation 3 (MP 1.38 to 1.51)
Route Length (feet)

673

690

Construction Land Requirements

1.0

2.6

Operational Land Requirements

0.2

0.3

150

0

Reason for Incorporation

This route variation consists of a crossover of the pipeline loop from the west side
of the Line 261B-100 easement to the east
side to avoid an existing industrial building
located less than 25 feet west of the
existing Line 261B-100 centerline.

Land Uses Crossed (feet)
-

Upland Forest

-

Agricultural

0

0

-

Open Land

0

236

-

Open Water

0

0

-

Residential

0

0

-

Industrial/Commercial

521

454

-

Forested Wetland

0

0

-

Non-forested Wetland

0

0

Waterbody Crossings (no.)

0

0

Residences within 100 feet of Centerline (no.)

0

0

Distance of centerline to closest residential or
commercial / industrial building (feet)

10

30

Route Variation 4 (MP 1.97 to 2.09)
Route Length (feet)

626

634

Construction Land Requirements

1.1

1.0

Operational Land Requirements

0

0

Land Uses Crossed (feet)
-

Upland Forest

0

0

-

Agricultural

79

61

-

Open Upland

513

513

-

Open Water

0

0

-

Residential

0

0

-

Industrial/Commercial

34

60

-

Forested Wetland

0

0
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This route variation consists of a crossover of the pipeline loop from the west side
of the Line 261B-100 easement to the east
side to avoid electric transmission line pole
structures and provide additional setback
from an electric substation.
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Route Variation/Comparison Factor a

Original Route

Proposed Routea

0

0

Waterbody Crossings (no.)

0

0

Residences within 100 feet of Centerline (no.)

1

1

Distance of centerline to closest residential or
commercial / industrial building (feet)

75

69

-

Non-forested Wetland

Reason for Incorporation

a: Numbers shown may not agree with the numbers presented in other Chapters of this narrative. To facilitate an accurate comparison of all routes considered,
certain design features of the Proposed Route (e.g., ATWS and access roads) were not included and environmental comparison factors were based only on
desktop review. Data provided in other Chapters are based on the actual proposed Project footprint and include the results of field surveys.
b: Although desktop review of wetlands did not identify mapped wetlands crossed by either route, wetland field surveys for both route variations indicate that the
use of HDD will eliminate 735 linear feet of wetland crossing.

The Proposed Route for the Looping Project minimizes impacts to the environment and/or residences while
optimizing the Looping Project’s constructability and economics. For Route Variation 1, the proposed
route is longer and, as such, would result in more construction and operational land impacts than the original
route that follows the 261B-100 pipeline; however, this variation is necessary to avoid direct impacts to a
condominium complex. For Route Variation 2, the proposed route deviates from the 261B-100 pipeline
for installation by HDD. Finally, Route Variations 3 and 4 represent cross-overs of the proposed loop from
the east side of the 261B-100 pipeline to the west side that are proposed to avoid impacts to an industrial
building and transmission line structures, respectively.

3.4.2 HP Replacement Project Site Options
No alternative existing compressor station sites were considered for the HP Replacement Project. The
261B-100 pipeline begins at existing CS 261 and an existing building at the compressor station is suitable
for the removal of two existing compressor units and the addition of one compressor unit as a replacement.

3.4.3 Contractor Yard Alternatives
No alternative contractor yards have been considered for these Projects. The proposed Hickory Street Yard
was previously approved as part of Tennessee’s completed Connecticut Expansion Project. It is an existing
open field that is located adjacent to the CS 261 property. As such, materials to be stored there will be
readily available for use during construction with minimal environmental or landowner impacts required.
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4 EXISTING ENVIRONMENT
This chapter provides a description and analysis of the existing environmental conditions, including the
physical, biological, chemical, economic, and social conditions, of sites of the Projects, their immediate
surroundings, and the region. This discussion is intended to include sufficient detail to provide a baseline
in relation to which the Projects and their alternatives can be described and analyzed and the potential
environmental impacts and mitigation measures for the Projects can be assessed. An assessment of the
negative and positive potential environmental impacts of the Projects, including direct and indirect effects,
is provided in Chapter 5.

4.1 Topography, Geology, and Soils
4.1.1 Geologic Resources
This section describes the general topography, geological setting of the region, geological resources and
hazards, and soils in the area of the Projects.
Table 4-1 summarizes the topographic and geologic conditions within the area of the proposed Projects and
lists areas of shallow bedrock and other geologic hazards that would be traversed by the proposed pipeline
alignment of the Looping Project.
Table 4-1. Geologic Conditions in the Area of the Projects
GEOLOGY
PROJECT
COMPONENT

PHYSIOGRAPHIC PROVINCE
/ SECTION

GEOLOGIC HAZARDS

GEOLOGICAL
FORMATION /
STRATIGRAPHIC UNIT

STATIONING OF
SHALLOW BEDROCK A

STATIONING OF
SEVERE EROSION
POTENTIAL B

Looping Project

New England Province / New
England Upland Section

Portland Formation

None

88+00 to 89+00

HP Replacement
Project

New England Province / New
England Upland Section

Portland Formation

None

None

a: Areas of shallow bedrock are those with bedrock within five feet from the surface. See Table 4-2 for soil series information, including depth to
bedrock, for the soils crossed by the Project. Blasting may be necessary in these areas and will be carried out according to local, state, and federal
blasting regulations.
b: Area of soil that contain severe erosion potential. See Table 4-2 for soil series information, including erosion potential and erosion hazard, for the
soils crossed by the Project.

4.1.1.1 TOPOGRAPHY
The Projects are located within a low-lying area of the Connecticut River Valley. Topography ranges from
approximately 118 feet on the southern end of the pipeline loop at CS 261, to a high of 196 feet at a knoll
between Tarkill Brook and Silver Street, and then slopes back down to an elevation of 157 feet on the
northern end of the loop.
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The Projects are located in the New England Upland Section of the New England Province, as defined by
Fenneman (1938). The undulating hilly topography of the New England Upland Section ranges in elevation
from below 1,000 feet to above 2,000 feet. Streams run in well-graded and rounded valleys, and local relief
ranges from a few hundred feet to 1,000 feet at the larger mountains in the section. Glaciation has shaped
the landscape of this region, with most of the surficial sediments found across New England resulting from
glaciation.
Within the New England Upland Section, the Projects are located in the Connecticut River Valley
ecoregion. The altitude of the Connecticut River Valley floor generally ranges from sea level to about 100
meters above mean sea level (“amsl”), except for narrow ridges of volcanic rock largely on the west side
of the valley, which rise to altitudes of about 180 to 300 meters amsl. The bedrock is largely sandstone,
shale, conglomerate, and volcanic rocks of Jurassic and Triassic age. The borders of the valley in
Massachusetts are easily defined on the basis of bedrock lithology and topographic form (Denny 1982).

4.1.1.2 GEOLOGIC HAZARDS
Potential geological hazards typically include earthquakes and active faults, slope instability and landslides,
and shallow bedrock subject to blasting. The potential for geologic hazards to affect the Projects is
discussed in the following sections.

4.1.2 Earthquakes
An earthquake is the vibration of the earth’s surface that follows a release of energy in the earth’s crust due
to fault fracture and movement. The cause of earthquakes in eastern North America is the force of moving
tectonic plates over the surface of the Earth. New England is located in the middle of the North American
plate. Therefore, New England’s earthquakes appear to be the result of the cracking of the crustal rocks
due to compression as the North American plate is being very slowly squeezed by global plate movements
(Commonwealth of Massachusetts 2013).
Because of the difficulty of identifying seismically active geological features in the Northeast, the level of
seismic hazard in the northeastern part of the United States is based primarily on the past record of seismic
activity (Kafka 2004). The USGS has produced a series of earthquake hazard maps for the United States
that show the amount of earthquake-generated ground shaking that, over a specified period of time, is
predicted to have a specified chance of being exceeded. Ground shaking caused by earthquakes is often
expressed as a percentage of the force of gravity. As such, the area of the Projects is located within an area
mapped as having a 2% chance that (at some point in the next 50 years), an earthquake would occur with
at least 8-10% of the force of gravity; damage due to an earthquake begins at a level of ground shaking of
approximately 10% of the force of gravity (USGS 2014).
The Federal Emergency Management Agency (“FEMA”) provides maps showing seismic design categories
(“SDC”) across the United States (FEMA 2018). The SDC helps to define the probability of seismic hazard,
and the area in which harm or losses may occur, i.e., the seismic risk zone. The Projects lie within SDC B,
which indicates that the areas could experience shaking of moderate intensity with slight damage.
According to the Commonwealth of Massachusetts’ 2013 State Hazard Mitigation Plan, the area of the
Projects is located within a region where the 100-year earthquake event (i.e., an earthquake with a 1%
chance that the mapped ground motion levels will be exceeded in any given year) would have a modified
Mercalli Intensity of IV, which is a light earthquake with no damage (may feel like a passing truck)
(Commonwealth of Massachusetts 2013). A strong earthquake (Modified Mercalli of VI) is only likely to
occur in the area of the Projects once every 2,500 years (0.04% chance of occurring in a given year); a
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Mercalli intensity of VI is defined as one that would be felt by everyone, and may result in heavy furniture
moving, plaster falling off walls, and chimneys being slightly damaged, but is not sufficient to cause
damage to well-built buildings. Therefore, the risk of potential damage to the Projects’ facilities from
seismic ground accelerations is expected to be extremely low.
The closest earthquake recorded to the Town of Agawam was a 3.7-magnitude earthquake that occurred in
1994 approximately 27 miles from Agawam center. The largest magnitude earthquake recorded in the
region was a 5.3-magnitude earthquake that occurred in 1983 approximately 156 miles from the center of
Agawam (city-data.com 2018).
The USGS has also compiled data to identify and determine the potential hazard of induced earthquakes,
which are those that result from human activity, most commonly the disposal of waste liquids in
underground injection wells. Most induced earthquakes have been recorded in the central and eastern
regions of the United States (e.g., Oklahoma) (USGS 2018), and do not pose a hazard to the Projects.

4.1.3 Active Faults
A fault is a fracture in the earth’s crust along which two blocks of the crust have slipped with respect to
each other. The area of the Projects is located approximately 10 miles from the nearest mapped fault line
(Commonwealth of Massachusetts 2013). However, unlike in the western portions of the United States,
where earthquakes align along known geologic faults, New England earthquake epicenters do not follow
the major mapped faults of the region, nor are they confined to particular geologic structures or terrains.

4.1.4 Landslides
Landslides occur when rock, sediments, soils, and debris move down steep slopes. Such gravity-induced
flow is usually precipitated by heavy rains, erosion by rivers, earthquakes, or human activities (e.g.,
manmade structures or piles of rock or ore). Areas of unstable soils that may be susceptible to landslides
may be characterized by soils that shrink or swell with changes in moisture content and are located in areas
with steep relief. The Projects will be located in a lowlying area in the Connecticut River Valley. Mapping
available from the Massachusetts Geological Survey indicates that the area of the Projects is located in a
region of “Stable” soil stability, indicating that it has a very low relative slide ranking and significant
destabilizing factors would be required for instability (Mabee and Duncan 2013).

4.1.5 Shallow Bedrock/Blasting
Bedrock refers to the solid rock that is found beneath the soil layer and other unconsolidated rock or
sediment fragments. Shallow and hard bedrock can restrict trenching, requiring special mechanical means
or blasting in some areas to excavate required design depths.
Based on surficial geology mapping of the area of the Projects available from MassGIS (2015), no areas of
abundant rock outcrops or shallow bedrock are crossed or impacted by the Projects. Furthermore, the U.S.
Department of Agriculture (“USDA”) NRCS Web Soil Survey did not identify any soil map units with a
shallow depth to bedrock along the route of the proposed pipeline loop or in the area of CS 261
modifications (NRCS 2018). Thus, no blasting is anticipated to be required for construction of the Projects.
However, a complete list of blasting locations can only be accurately determined in the field during the
construction process. Should areas be identified during construction that can only be crossed with blasting,
Tennessee will develop a Project-specific Blasting Plan and implement the mitigation measures identified
in Chapter 7.
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4.1.5.1 MINERAL RESOURCES
Based on a review of the USGS database on active mines and mineral plants in the U.S. (USGS 2003) and
Massachusetts Bureau of Geographic Information (“MassGIS”) land use datalayers (MassGIS 2005), one
active sand and gravel mining operation is located within 0.25-miles of the pipeline loop. The site is known
as John Pit and is located approximately 400 feet west of the Looping Project, off Silver Street.

4.1.6 Soils
Information on soils resources was derived from a Soil Survey Geographic (“SSURGO”) database review
and analysis, information contained in the U.S. Department of Agriculture, Natural Resources Conservation
Service (“NRCS”) Web Soil Survey (NRCS 2018b). The SSURGO data set is generally the most-detailed
level of soil geographic data developed by the National Cooperative Soil Survey. The data include a
detailed inventory of soils intended for planning purposes.
The soil map units included in the SSURGO database comprise one or more soil series. Each soil map unit
may also include specific surface soil texture, slope, or erosion characteristic designations that affect the
soil properties and designations.

4.1.6.1 LOOPING PROJECT
This section identifies and describes the soils affected by the proposed Looping Project based on USDA
NRCS Soil Survey Information for Hampden County, Massachusetts (NRCS 2018b).
The pipeline loop crosses 15 different soil map units. These soils are described in alphabetical order below
and characteristics of the soils associated crossed or impacted by the Projects are summarized in Table 4-2
and Figure 4-1 in Appendix A. A brief description of each soil crossed by the Looping Project is provided,
based on the Official Soil Series Descriptions prepared by the NRCS (2018c).
Agawam fine sandy loam, 0 to 3 percent slopes (275A)
The Agawam component makes up 85 percent of this map unit. Slopes are 0 to 3 percent. The Agawam
series consists of very deep, well drained soils formed in sandy, water deposited materials. They occur on
outwash terraces, and the parent material consists of coarse-loamy eolian deposits over sandy and gravelly
glaciofluvial deposits derived from gneiss, granite, schists, and/or phylite. Depth to a root restrictive layer
is 15 to 35 inches to strongly contrasting textural stratification. Water movement in the most restrictive
layer is moderately low to high. Available water storage is low (about 3.4 inches). Depth to water table is
more than 80 inches. The soil is not flooded or ponded. Nonirrigated land capability classification is 2s.
This soil is prime farmland soil and does not meet hydric criteria.
Amostown fine sandy loam, 0 to 6 percent slopes (258B)
The Amostown component and similar soils make up 80 percent of this map unit. Slopes are 0 to 6 percent.
The Amostown series consists of very deep, moderately well drained soils formed in loamy glacial outwash
overlying lacustrine sediments. They are nearly level to gently sloping soils on terraces, outwash plains,
and deltas. The parent material consists of friable sandy glaciofluvial deposits over hard silty
glaciolacustrine deposits. Depth to a root restrictive layer is greater than 80 inches. Water movement in
the most restrictive layer is moderately low to moderately high. Available water storage to a depth of 60
inches is high (about 9.4 inches). Depth to water table is 12 to 30 inches. Soils are not flooded or ponded.
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Nonirrigated land capability classification is 2w. This soil is a prime farmland soil and does not meet hydric
criteria.
Buxton variant silt loam, 0 to 8 percent slopes (729B)
The Buxton variant component makes up 85 percent of this map unit. Slopes are 0 to 8 percent. The Buxton
series consists of very deep, moderately well drained soils that formed in glaciolacustrine deposits on
coastal lowlands and river valleys. The parent material consists of soft coarse-silty glaciolacustrine deposits
derived from mica schist over hard clayey glaciolacustrine deposits derived from mica schist. Depth to a
root restrictive layer is 20 to 30 inches to strongly contrasting textural stratification. Water movement in
the most restrictive layer is very low to moderately high. Available water storage to a depth of 60 inches
is low (about 4.7 inches). Depth to water table is 18 to 36 inches. Soils are not flooded or ponded.
Nonirrigated land capability classification is 2e. This soil is a prime farmland soil and does not meet hydric
criteria.
Enosburg loamy sand, 0 to 3 percent slopes (731A)
The Enosburg component makes up 80 percent of this map unit. Slopes are 0 to 3 percent. The Enosburg
series consists of very deep, poorly drained soils that formed in sandy glaciofluvial or Aeolian deposits
underlain by loamy estuarine or glaciolacustrine deposits. They are on glacial lake plains and glacial
outwash areas. The parent material consists of friable sandy glaciofluvial deposits over soft loamy
glaciolacustrine deposits. Depth to a root restrictive layer is 16 to 34 inches to strongly contrasting textural
stratification. Water movement in the most restrictive layer is moderately low to moderately high.
Available water storage to a depth of 60 inches is very low (about 2.4 inches). Depth to water table is 0 to
18 inches. Soils are not flooded or ponded. Nonirrigated land capability classification is 3w. This soil
meets hydric criteria, and is not a farmland soil.
Meckesville loam, 3 to 8 percent slopes (327B)
The Meckesville component makes up 80 percent of this map unit. Slopes are 8 to 15 percent. The
Meckesville series consists of very deep well drained soils formed in colluvium, glacial till, or
congeliturbate from red acid sandstone, siltstone, and shale. They are on the concave sideslopes of upland
ridges. The parent material consists of friable fine-loamy eolian deposits over dense silty lodgment till
derived from sandstone and shale. Depth to a root restrictive layer is 18 to 30 inches to densic material.
Water movement in the most restrictive layer is moderately high. Available water storage to a depth of 60
inches is very low (about 2.8 inches). Depth to water table is 30 to 41 inches. Soils are not flooded or
ponded. Nonirrigated land capability classification is 3e. This soil is classified as farmland of statewide
importance and does not meet hydric criteria.
Meckesville loam, 8 to 15 percent slopes (327C)
The Meckesville component makes up 80 percent of this map unit. Slopes are 8 to 15 percent. The
Meckesville series consists of very deep well drained soils formed in colluvium, glacial till, or
congeliturbate from red acid sandstone, siltstone, and shale. They are on the concave sideslopes of upland
ridges. The parent material consists of friable fine-loamy eolian deposits over dense silty lodgment till
derived from sandstone and shale. Depth to a root restrictive layer is 18 to 30 inches to densic material.
Water movement in the most restrictive layer is moderately high. Available water storage to a depth of 60
inches is very low (about 2.8 inches). Depth to water table is 30 to 41 inches. Soils are not flooded or
ponded. Nonirrigated land capability classification is 3e. This soil is classified as farmland of statewide
importance and does not meet hydric criteria.
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Meckesville loam, 3 to 8 percent slopes, very stony (328B)
The Meckesville component makes up 80 percent of this map unit. Slopes are 3 to 8 percent. The
Meckesville series consists of very deep well drained soils formed in colluvium, glacial till, or
congeliturbate from red acid sandstone, siltstone, and shale. They are on the summits of upland ridges.
The parent material consists of friable fine-loamy eolian deposits over dense silty lodgment till derived
from sandstone and shale. Depth to a root restrictive layer is 18 to 30 inches to densic material. Water
movement in the most restrictive layer is moderately high. Available water storage to a depth of 60 inches
is very low (about 2.4 inches). Depth to water table is 30 to 41 inches. Soils are not flooded or ponded.
Nonirrigated land capability classification is 6s. This soil is classified as farmland of statewide importance
and does not meet hydric criteria.
Merrimac fine sandy loam, 0 to 3 percent slopes (254A)
The Merrimac component makes up 85 percent of this map unit. Slopes are 0 to 3 percent. The Merrimac
series consists of very deep, somewhat excessively drained soils formed in outwash. They are located on
outwash terraces and plains and other glaciofluvial landforms. The parent material consists of loamy
glaciofluvial deposits derived from granite, schist, and gneiss over sandy and gravelly glaciofluvial deposits
derived from granite, schist, and gneiss. Depth to a root restrictive layer is more than 80 inches. Water
movement in the most limiting layer is moderately high to very high. Available water storage to a depth of
60 inches is low (about 4.6 inches). Depth to water table is more than 80 inches. Soils are not flooded or
ponded. Nonirrigated land capability class is 2s. This soil is classified as prime farmland and does not
meet hydric criteria.
Merrimac fine sandy loam, 3 to 8 percent slopes (254B)
The Merrimac component makes up 85 percent of this map unit. Slopes are 3 to 8 percent. The Merrimac
series consists of very deep, somewhat excessively drained soils formed in outwash. They are located on
outwash terraces and plains and other glaciofluvial landforms. The parent material consists of loamy
glaciofluvial deposits derived from granite, schist, and gneiss over sandy and gravelly glaciofluvial deposits
derived from granite, schist, and gneiss. Depth to a root restrictive layer is more than 80 inches. Water
movement in the most limiting layer is moderately high to very high. Available water storage to a depth of
60 inches is low (about 4.6 inches). Depth to water table is more than 80 inches. Soils are not flooded or
ponded. Nonirrigated land capability class is 2s. This soil is classified as prime farmland and does not
meet hydric criteria.
Merrimac fine sandy loam, 8 to 15 percent slopes (254C)
The Merrimac component makes up 85 percent of this map unit. Slopes are 8 to 15 percent. The Merrimac
series consists of very deep, somewhat excessively drained soils formed in outwash. They are located on
outwash terraces and plains and other glaciofluvial landforms. The parent material consists of loamy
glaciofluvial deposits derived from granite, schist, and gneiss over sandy and gravelly glaciofluvial deposits
derived from granite, schist, and gneiss. Depth to a root restrictive layer is more than 80 inches. Water
movement in the most limiting layer is moderately high to very high. Available water storage to a depth of
60 inches is low (about 4.6 inches). Depth to water table is more than 80 inches. Soils are not flooded or
ponded. Nonirrigated land capability class is 2s. This soil is classified as farmland of statewide importance
and does not meet hydric criteria.
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Paxton fine sandy loam, 3 to 8 percent slopes (305B)
The Paxton component makes up 80 percent of this map unit. Slopes are 3 to 8 percent. The Paxton series
consists of well drained loamy soils formed in lodgment till. The soils are very deep to bedrock and
moderately deep to densic contact. They are located on hills, drumlins, till plains, and ground moraines.
The parent material consists of coarse-loamy lodgment till derived from gneiss, granite, and/or schist.
Depth to a root restrictive layer is 18 to 39 inches to densic material. Water movement in the most limiting
layer is very low to moderately low. Available water storage to a depth of 60 inches is low (about 3.1
inches). Depth to water table is 18 to 37 inches. Soils are not flooded or ponded. Nonirrigated land
capability class is 2s. This soil is classified as prime farmland and does not meet hydric criteria.
Pollux fine sandy loam, 3 to 8 percent slopes (250B)
The Pollux component makes up 85 percent of this map unit. Slopes are 3 to 8 percent. The Pollux series
consists of very deep, well drained soils formed in loamy glacial outwash overlying glaciolacustrine
sediments. They are located on glaciofluvial plains or deltas. The parent material is friable coarse-loamy
glaciofluvial deposits over hard silty glaciolacustrine deposits derived from granite and gneiss. Depth to a
root restrictive layer is more than 80 inches. Water movement in the most limiting layer is moderately low
to moderately high. Available water storage to a depth of 60 inches is high (about 9.7 inches). Depth to
water table is more than 80 inches. Soils are not flooded or ponded. Nonirrigated land capability class is
2e. This soil is classified as prime farmland and does not meet hydric criteria.
Scantic variant silt loam, 0 to 3 percent slopes (736A)
The Scantic variant component makes up 80 percent of this map unit. Slopes are 0 to 3 percent. The Scantic
series consists of very deep, poorly drained soils formed in glaciolacustrine deposits on coastal lowlands
and river valleys. The parent material consists of soft silty and clayey glaciolacustrine deposits. Depth to
a root restrictive layer is 20 to 40 inches to strongly contrasting textural stratification. Water movement in
the most limiting layer is very low to moderately high. Available water storage to a depth of 60 inches is
low (about 4.7 inches). Depth to water table is 0 to 18 inches. Soils are not flooded or ponded. Nonirrigated
land capability class is 4w. This soil meets hydric criteria and is not a farmland soil.
Wareham loamy sand, 0 to 3 percent slopes (32A)
The Wareham component makes up 80 percent of this map unit. Slopes are 0 to 3 percent. The Wareham
series consists of very deep, poorly drained sandy soils formed in outwash on plains, deltas, and terraces.
The parent material is loose sandy glaciofluvial deposits. Depth to a root restrictive layer is more than 80
inches. Water movement in the most limiting layer is high to very high. Available water storage to a depth
of 60 inches is low (about 4.7 inches). Depth to water table is 0 to 18 inches. Soils are not flooded or
ponded. Nonirrigated land capability class is 4w. This soil meets hydric criteria and is not a farmland soil.
Windsor loamy sand, 3 to 8 percent slopes (255B)
The Windsor component makes up 85 percent of this map unit. Slopes are 3 to 8 percent. The Windsor
series consists of very deep, excessively drained soils formed in sandy outwash or eolian deposits. They
are located on glaciofluvial landforms. The parent material consists of loose sandy glaciofluvial deposits
derived from granite and/or loose sandy glaciofluvial deposits derived from schist and/or loose sandy
glaciofluvial deposits derived from gneiss. Depth to a root restrictive layer is more than 80 inches. Water
movement in the most limiting layer is moderately high to very high. Available water storage to a depth of
60 inches is low (about 4.5 inches). Depth to water table is more than 80 inches. Soils are not flooded or
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ponded. Nonirrigated land capability class is 2s. This soil is classified as farmland of statewide importance
and does not meet hydric criteria.

4.1.6.2 HP REPLACEMENT PROJECT
This section identifies and lists the soils affected by the proposed HP Replacement Project based on USDA
NRCS Soil Survey Information for Hampden County, Massachusetts (NRCS 2018b).
The construction workspace associated with the HP Replacement Project will cross four different soil map
units, which are identified in Table 4-2 and Figure 4-1 in Appendix A. These soil types include: Amostown
fine sandy loam, 0 to 6 percent slopes (258B); Meckesville loam, 3 to 8 percent slopes (327B); Meckesville
loam, 8 to 15 percent slopes (327C); and Pollux fine sandy loam, 3 to 8 percent slopes (250B). Descriptions
of these soil series are provided in Section 4.1.6.1 above and are summarized in Table 4-2 below and Figure
4-1 in Appendix A.

4.1.6.3 FACILITIES COMMON TO THE LOOPING PROJECT AND THE HP
REPLACEMENT PROJECT
This section identifies and describes the soils affected by the proposed areas that will be used by
construction of both the Looping Project and the HP Replacement Project, which include the Hickory Street
Pipeyard, TAR-PY, and TAR-CS, based on USDA NRCS Soil Survey Information for Hampden County,
Massachusetts.
The portion of the Hickory Street Pipeyard in Massachusetts, and its temporary access road, TAR-PY, will
cross the following three soil map units: Amostown fine sandy loam, 0 to 6 percent slopes (258B);
Meckesville loam, 8 to 15 percent slopes (327C); and Pollux fine sandy loam, 3 to 8 percent slopes (250B).
Soils at the pipe yard are highly disturbed from past agricultural activities and may not retain the
characteristics of the mapped associations. TAR-CS, located on the existing CS 261 property, crosses two
soil map units, Buxton variant silt loam, 0 to 8 percent slopes (729B) and Scantic variant silt loam, 0 to 3
percent slopes (736A).
Each of these soil map units are described in the Section 4.1.6.1 above and identified below in Table 4-2
below. A map showing the distribution of soils at the Hickory Street Pipeyard, TAR-PY, and TAR-CS, is
provided in Figure 4-1 in Appendix A.
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Table 4-2. Soils and Soil Characteristics Crossed by the 261 Upgrade Projects
MAP UNIT

MAP UNIT NAME

STATIONING

DISTANCE
CROSSED
(FEET)

EROSION
POTENTIAL A

RUTTING
HAZARD

CAPABILITY
CLASS B

DRAINAGE CHARACTERISTICS HYDRIC

POTENTIAL
SEEDLING
MORTALITY

DEPTH TO
BEDROCK
(INCHES)

DEPTH TO SEASONAL
MEAN HIGH WATER
TABLE (INCHES)

FARMLAND CLASS

Looping Project - Massachusetts
250B

Pollux fine sandy loam, 3-8% slopes

0+00 to 1+25

125

Moderate

Severe

2e

Well drained

No

Low

>60

>80

Prime

736A

Scantic Variant silt loam, 0-3% slopes

1+25 to 1+61

36

Slight

Severe

4w

Poorly drained

Yes

High

>60

0-18

No

327C

Meckesville loam, 8-15% slopes

1+61 to 6+07

446

Moderate

Severe

3e

Well drained

No

Low

>60

30-41

Statewide importance

736A

Scantic Variant silt loam, 0-3% slopes

6+07 to 7+70

163

Slight

Severe

4w

Poorly drained

Yes

High

>60

0-18

No

729B

Buxton Variant silt loam, 0-8% slopes

7+70 to 16+89

919

Moderate

Severe

2e

Moderately well drained

No

Low

>60

18-36

Prime

736A

Scantic Variant silt loam, 0-3% slopes

16+89 to 18+78

189

Slight

Severe

4w

Poorly drained

Yes

High

>60

0-18

No

305B

Paxton fine sandy loam, 3-8% slopes

18+78 to 22+02

324

Moderate

Moderate

2s

Well drained

No

Low

>60

18-37

Prime

729B

Buxton Variant silt loam, 0-8% slopes

22+02 to 23+50

148

Moderate

Severe

2e

Moderately well drained

No

Low

>60

18-36

Prime

305B

Paxton fine sandy loam, 3-8% slopes

23+50 to 26+06

256

Moderate

Moderate

2s

Well drained

No

Low

>60

18-37

Prime

729B

Buxton Variant silt loam, 0-8% slopes

26+06 to 29+74

368

Moderate

Severe

2e

Moderately well drained

No

Low

>60

18-36

Prime

305B

Paxton fine sandy loam, 3-8% slopes

29+74 to 32+61

287

Moderate

Moderate

2s

Well drained

No

Low

>60

18-37

Prime

729B

Buxton Variant silt loam, 0-8% slopes

32+61 to 35+73

312

Moderate

Severe

2e

Moderately well drained

No

Low

>60

18-36

Prime

731A

Enosburg loamy sand, 0-3% slopes

35+73 to 41+91

618

Slight

Moderate

3w

Poorly drained

Yes

High

>60

0-18

No

258B

Amostown fine sandy loam, 0-6% slopes

41+91 to 43+07

116

Moderate

Severe

2w

Moderately well drained

No

Low

>60

12-30

Prime

255B

Windsor loamy sand, 3-8% slopes

43+07 to 49+66

659

Slight

Moderate

2s

Excessively drained

No

Moderate

>60

>80

Statewide importance

729B

Buxton Variant silt loam, 0-8% slopes

49+66 to 51+39

173

Moderate

Severe

2e

Moderately well drained

No

Low

>60

18-36

Prime

736A

Scantic Variant silt loam, 0-3% slopes

51+39 to 69+36

1797

Slight

Severe

4w

Poorly drained

Yes

High

>60

0-18

No

327B

Meckesville loam, 3-8% slopes

69+36 to 77+56

820

Moderate

Severe

2e

Well drained

No

Low

>60

30-41

Prime

328B

Meckesville loam, 3-8% slopes, very stony

77+56 to 82+08

452

Moderate

Severe

6s

Well drained

No

Low

>60

30-41

Statewide importance

327B

Meckesville loam, 3-8% slopes

82+08 to 87+39

531

Moderate

Severe

2e

Well drained

No

Low

>60

30-41

Prime

254C

Merrimac fine sandy loam, 8-15% slopes

87+39 to 88+95

156

Severe

Moderate

2s

Somewhat excessively drained

No

Low

>60

>80

Statewide importance

258B

Amostown fine sandy loam, 0-6% slopes

88+95 to 90+40

145

Moderate

Severe

2w

Moderately well drained

No

Low

>60

12-30

Prime

731A

Enosburg loamy sand, 0-3% slopes

90+40 to 93+18

278

Slight

Moderate

3w

Poorly drained

Yes

High

>60

0-18

No

254A

Merrimac fine sandy loam, 0-3% slopes

93+18 to 98+01

483

Slight

Moderate

2s

Somewhat excessively drained

No

Low

>60

>80

Prime

32A

Wareham loamy sand, 0-3% slopes

98+01 to 100+87

286

Slight

Moderate

4w

Poorly drained

Yes

High

>60

0-18

No

254A

Merrimac fine sandy loam, 0-3% slopes

100+87 to 103+83

296

Slight

Moderate

2s

Somewhat excessively drained

No

Low

>60

>80

Prime

254B

Merrimac fine sandy loam, 3-8% slopes

103+83 to 106+44

261

Moderate

Moderate

2s

Somewhat excessively drained

No

Low

>60

>80

Prime
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MAP UNIT

MAP UNIT NAME

STATIONING

DISTANCE
CROSSED
(FEET)

EROSION
POTENTIAL A

RUTTING
HAZARD

CAPABILITY
CLASS B

DRAINAGE CHARACTERISTICS HYDRIC

POTENTIAL
SEEDLING
MORTALITY

DEPTH TO
BEDROCK
(INCHES)

DEPTH TO SEASONAL
MEAN HIGH WATER
TABLE (INCHES)

FARMLAND CLASS

275A

Agawam fine sandy loam, 0 to 3% slopes

106+44 to 110+23

430

Slight

Moderate

2s

Well drained

No

Low

>60

>80

Prime

HP Replacement Project - Massachusetts
258B

Amostown fine sandy loam, 0-6% slopes

N/A

N/A

Moderate

Severe

2w

Moderately well drained

No

Low

>60

12-30

Prime

327B

Meckesville loam, 3-8% slopes

N/A

N/A

Moderate

Severe

2e

Well drained

No

Low

>60

30-41

Prime

327C

Meckesville loam, 8-15% slopes

N/A

N/A

Moderate

Severe

3e

Well drained

No

Low

>60

30-41

Statewide importance

250B

Pollux fine sandy loam, 3-8% slopes

N/A

N/A

Moderate

Severe

2e

Well drained

No

Low

>60

>80

Prime

Facilities Common the Looping Project and the HP Replacement Project - Massachusetts
327C

Meckesville loam, 8-15% slopes

N/A (TAR-PY)

N/A

Moderate

Severe

2e

Well drained

No

Low

>60

30-41

Prime

258B

Amostown fine sandy loam, 0-6% slopes

N/A (TAR-PY and
Hickory Street
Pipeyard)

N/A

Moderate

Severe

2w

Moderately well drained

No

Low

>60

12-30

Prime

250B

Pollux fine sandy loam, 3-8% slopes

N/A (Hickory Street N/A
Pipeyard)

Moderate

Severe

2e

Well drained

No

Low

>60

>80

Prime

729B

Buxton Variant silt loam, 0-8% slopes

N/A (TAR-CS)

N/A

Moderate

Severe

2e

Moderately well drained

No

Low

>60

18-36

Prime

736A

Scantic Variant silt loam, 0-3% slopes

N/A (TAR-CS)

N/A

Slight

Severe

4w

Poorly drained

Yes

High

>60

0-18

No

a: The erosion potential for each of the soils was determined by reviewing the erosion hazard of soil loss after disturbance activities that expose the soil surface, as provided by the NRCS Web Soil Survey. The NRCS has evaluated soils based on slope and soil erosion factor K.
•

A rating of “slight” indicates that erosion is unlikely during ordinary climatic conditions.

•

A rating of “moderate” indicates that some erosion is likely and that erosion control measures may be needed.

•

A rating of “severe” indicates that erosion is very likely and that erosion control measures, including revegetation of bare areas, are advised.

•

A rating of “very severe” indicates that significant erosion is expected, loss of soil productivity and off-site damage are likely, and erosion control measures are costly and generally impractical.

b: Capability class refers to the suitability of soils for most kinds of field crops. The soils are grouped according to their limitations for field crops, the risk of damage if they are used for crops, and the way they respond to management. Soil Capability subclasses are designated by
adding e, w, or s to the Capability Class designation. The letter “e” shows that the main hazard is the risk of erosion unless close-growing plant cover is maintained; the letter “s” denotes that the soil is limited mainly because it is shallow, droughty or stony; the letter “w” indicates
that water in or on the soil interferes with plant growth of cultivation.
•

Capability Class 1: Soils have slight limitations that restrict their use.

•

Capability Class 2: Soils have moderate limitations that reduce the choice of plants or that require special conservation practices, or both.

•

Capability Class 3: Soils have severe limitations that reduce the choice of plants or that require very careful management, or both.

•

Capability Class 4: Soils have very severe limitations that reduce the choice of plants or that require very careful management, or both.

•

Capability Class 5: Soils are not likely to erode but have other limitations, impractical to remove, that limit their use.

•

Capability Class 6: Soils have severe limitations that make them generally unsuitable for cultivation.

•

Capability Class 7: Soils have very severe limitations that make them unsuitable for cultivation.

•

Capability Class 8: Soils and miscellaneous areas have limitations that nearly preclude their use for commercial crop production.
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4.2 Surface and Groundwater Hydrology and Quality
This subsection provides information on groundwater and surface water resources in the vicinity of the
Projects including fisheries, wetlands and waterbodies. On behalf of Tennessee, SWCA Environmental
Consultants (“SWCA”) determined the nature and location of wetlands, surface waters, springs, wells,
groundwater hazards, and point and non-point pollution sources by performing field verification and
delineation surveys in November 2017 and May 2018. At the time of the May 2018 field delineation,
Tennessee had full survey access and completed delineations within all of the workspaces for the Projects.

4.2.1 Groundwater Resources
An aquifer is a geologic formation, group of formations, or part of a formation that contains sufficient
saturated permeable material to yield significant quantities of water to wells and springs. A principal
aquifer is defined as a regionally extensive aquifer or aquifer systems that has the potential to be used as a
source of potable water (USGS 2016).
The area of the Projects is mapped within the Early Mesozoic Basin Aquifer, a sandstone aquifer that is a
principal aquifer of the United States (Olcott 1995). The Early Mesozoic basins are bounded by faults and
are filled with thick sequences of sedimentary rocks of fluvial and alluvial origin. Siltstones, mudstone,
and local beds of dolomite and coals were deposited in lakes and marshy areas within the basins as they
filled (USGS 2016). In the area of the Projects, a large lake known as Lake Hitchcock covered most of the
Connecticut Valley lowlands in Massachusetts and Connecticut following the retreat of the last glacial ice
sheet, and left deposits of silt, clay, and fine sand up to 200 feet thick in the lowland areas. Sand and gravel
beneath fine-grained lake deposits, known as buried outwash, comprise the main aquifer of the Connecticut
Valley lowlands and supply most municipal wells (Simcox 1992). The fine-grained and unstratified glacial
deposits mapped in the area of the Projects are categorized as consolidated bedrock aquifers and are the
least productive of the major aquifers (Olcott 1995; USGS 2016).
The U.S. Environmental Protection Agency (“USEPA”) administers the Sole Source Aquifer Program,
which is implemented across the entire country to protect groundwater aquifers that supply at least 50
percent of the drinking water consumed in the area overlying the aquifer. USEPA guidelines require that
the area overlying the aquifer have no alternative drinking water sources that could physically, legally, and
economically supply water to all who depend on the aquifer for drinking water (USEPA 2018a). Based on
a review of available data from the USEPA and MassGIS GIS data, no USEPA-designated Sole Source
Aquifers are located within 0.25-miles of the Projects (MassGIS 2018; USEPA 2018a). The closest solesource aquifer to the Projects is the Broad Brook Basin/Barnes Aquifer sole-source aquifer, which is found
approximately 8.5 miles north-northwest of the northernmost point of the Looping Project.
Aquifers of high and medium yield are mapped by MassGIS; the nearest such aquifer is located
approximately 1.1 miles northeast of the proposed Looping Project’s route (MassGIS 2007). There are no
areas of high or medium aquifer yield mapped in the area of the Projects, therefore yields from underlying
aquifers are expected to be relatively low. Consultation with the Agawam Health Department confirmed
that there are no known designated aquifers or aquifer protection areas in the area of the Projects (Agawam
Health Department 2018).
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4.2.1.1 GROUNDWATER HAZARDS
Tennessee conducted database research to identify, to the extent feasible, properties within 0.25-miles of
the Projects having the potential to impact the proposed workspace with oil and/or hazardous materials.
Tennessee obtained a federal and state database search report from Environmental Data Resources, Inc.
(“EDR”) for sites within 0.25-miles of the Projects’ workspaces (EDR 2018). A list of identified sites
within 0.25-miles is presented in Appendix F.
Although several sites were identified by EDR, the majority of those sites have been sufficiently
remediated, are sufficient distance from the Projects’ workspaces, and/or are downgradient of the Projects,
such that no impact is anticipated. As shown in Appendix F, only two sites were identified that may
continue to pose a low potential for soil and groundwater impacts in the area of the Projects.

4.2.1.2 PUBLIC AND PRIVATE WATER SUPPLY WELLS
Information on public and private water supply wells was requested from local planning and health boards
in February 2018. In response, the Agawam Health Department indicated that there are no known surface
drinking water supplies within the Town of Agawam and no known public drinking water wells, reservoirs,
or springs within 300 feet of the proposed Projects; however, their records for existing or proposed private
drinking water wells are incomplete and they recommended a land survey to verify this information
(Agawam Health Department 2018). The Town of Agawam purchases its drinking water from the
Springfield Water and Sewer Commission, which obtains its water from surface water supplies located in
Blandford and Granville, Massachusetts (Agawam Health Department 2018). No MassDEP Zone II
Wellhead Protection Areas or Interim Wellhead Protection Areas were identified within 1 mile of the
Projects (MassGIS 2018).
Tennessee is consulting with affected landowners to identify any private wells within 150 feet of any
workspaces of the Projects. To date, one private well in Massachusetts has been identified within 150 feet
of the Projects. This private well is located at approximate MP 0.82 and is used for livestock. Although
the well is within 150 feet of the HDD alignment, it is more than 150 feet from a workspace. Additional
surveys, landowner discussions, and consultation with local officials are ongoing.
Based on available information, no modifications to the pipeline alignment or compressor station
workspaces are required due to known private water wells in the vicinity of the Projects. The Project will
not require use of public and/or private water supply wells during construction or operation.

4.2.2 Surface Water Resources
The Projects lie within the Connecticut River Watershed, which has a total drainage area of approximately
11,000 square miles (“mi2”), 2,728 mi2 of which are in Massachusetts. The Connecticut River begins at
Fourth Connecticut Lake in Chartierville, Quebec and flows 410 miles through four U.S. states to Long
Island Sound (Connecticut River Conservancy 2018). In Massachusetts, the Connecticut River flows
through both rural / agricultural areas as well as urban areas associated with the City of Springfield and its
suburbs. Nearly 80 percent of the Connecticut River Watershed is forested, providing high quality
timberland. More than 31 percent of the forestland in the watershed (23 percent of all land in the watershed)
is protected from development. Approximately 11 percent of the watershed is developed for commercial or
residential purposes, but this number is increasing due to urban sprawl (The Trust for Public Land 2006).
Within the Connecticut River Watershed, the Projects lie within the Lower Connecticut River watershed
system, which can be described by a unique, 8-digit hydrologic unit code (“HUC”) as defined by the USGS.
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Hydrologic units are a hierarchal cataloging system that hydrographically subdivides the U.S. into
successively smaller hydrologic units nested within larger units. Each hydrologic unit is assigned a unique
hydrologic unit code (Seaber et al. 1987). The 8-digit HUC for the Lower Connecticut River watershed
system is 01080205. This watershed system is divided into watersheds (HUC 10) and subwatersheds (HUC
12). All portions of the Projects are located within the Mill River-Connecticut River watershed
(0108020501) and the Pecousic Brook-Connecticut River subwatershed (010802050102) (USEPA 2018b).
Field surveys conducted in November 2017, May 2018, and July 2018 identified all surface waters located
within and immediately adjacent to the Projects’ workspaces. Desktop review of USGS topographic maps,
National Hydrography Datasets, and MassDEP wetlands datalayers were used to identify surface waters
outside the Projects’ workspaces that may have Riverfront Area or Buffer Zones that extend into the
Projects’ areas. These desktop sources, as well as the USGS StreamStats program, were also used to
determine flow status of each surface water and categorize each as either intermittent or perennial. Of the
ten streams identified within and immediately adjacent to the Projects’ workspaces, four are perennial.
Named streams in the area of the Projects include Worthington Brook, Tarkill Brook, and Threemile Brook.
No open waterbodies (i.e., lakes or ponds) were identified within the Projects’ workspaces. A summary of
each surface water crossed by the Projects is provided in Table 4-3.
The Massachusetts WPA protects two resource areas associated with surface waters – Bank and Land under
Waterbodies and Waterways (“LUWW”). Bank is defined in the WPA regulations at 310 CMR 10.54(2)
as that portion of the land surface that normally abuts and confines waterways and waterbodies and extends
from the mean annual low flow level to the mean annual flood level or first observable break in slope,
whichever is lower. For intermittent streams, the entire channel below the “top of bank” line is the resource
area Bank. LUWW is present in perennial streams only and is defined in 301 CMR 10.56(2) as that area
beneath a creek, river, stream, pond, or lake below the mean annual low water level. The WPA regulates a
100-foot buffer zone from Bank and LUWW.
The WPA also protects the 100-year floodplain of surface waters as Bordering Land Subject to Flooding
(“BLSF”). Tennessee reviewed National Flood Insurance Program Flood Insurance Rate Maps issued by
FEMA to identify proposed crossings of areas subject to flooding and velocity zones. No portion of the
Projects’ areas are located within the 100-year floodplain.
In addition to the protection provided by the Massachusetts WPA, the Massachusetts Rivers Protection Act
provides additional protection to land adjacent to perennial streams (riverfront area). The riverfront area is
“…a 200-foot wide corridor on each side of a perennial river or stream, measured from the mean annual
high-water line of the river.” Riverfront area associated with Worthington Brook, Tarkill Brook, and an
unnamed tributary (“UNT”) to Threemile Brook are crossed by the Looping Project. Previously developed
Riverfront area associated with Worthington Brook will be impacted by the HP Replacement Project.
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Table 4-3. Intermittent and Perennial Waterbodies Associated with the 261 Upgrade Projects
Approximate
Stationing

Waterbody ID

Waterbody Name

Flow Regime

Crossing Width
(feet) a

State Water Quality
Designation / Fishery
Classification b

State Resource Areas c

Anticipated Crossing Method

Looping Project

0+00

MA2

UNT to Worthington Brook

Intermittent

N/A

Class B / C

Bank

N/A – buffer zone impacts only

7+00

MA1

UNT to Worthington Brook

Perennial

15

Class B / C

Bank, LUWW, RFA

Dam and pump

17+60

MA6

Worthington Brook

Perennial

13

Class B / C

Bank, LUWW, RFA

Flume

38+00

MA5

UNT to Fourmile Brook

Intermittent

12

Class B / C

Bank

HDD

66+00

MA7

UNT to Tarkill Brook

Intermittent

N/A

Class B / W

Bank

N/A – existing culvert at PAR-2

66+50

MA4

Tarkill Brook

Perennial

14

Class B / W

Bank, LUWW, RFA

Flume

92+80

MA3

UNT to Threemile Brook

Perennial

60

Class B / C

Bank, LUWW, RFA

Flume

UNT to Worthington Brook

Perennial

N/A

Class B / C

Bank, LUWW, RFA

N/A – Riverfront area impacts only

HP Replacement Project

N/A

MA1

Facilities Common the Looping Project and the HP Replacement Project - Massachusetts

N/A

MA8

UNT to Fourmile Brook

Intermittent

9

Class B / C

Bank

Mat bridge at TAR-PY

N/A

MA8A

UNT to Fourmile Brook

Intermittent

N/A

Class B / C

Bank

N/A – buffer zone impacts only

N/A

MA8B

UNT to Fourmile Brook

Intermittent

N/A

Class B /C

Bank

N/A – buffer zone impacts only

N/A = Not applicable; UNT = unnamed tributary
a: Crossing width is defined as the Ordinary High Water Mark (OHWM) to OHWM width of the waterbody at the proposed centerline.
b: State Water Quality Classifications: all waterbodies are assumed to be Class B because they are in the watershed of the Connecticut River, which is classified as Class B pursuant to 314 CMR 4.00; State
Fishery Classifications: C = Coldwater Fisheries Resource; W = Warmwater Fisheries Resource based on correspondence with MA DFW (2018).
c: Resource areas protected under the Massachusetts Wetlands Protection Act: Bank; LUWW = Land Under Waterbodies and Waterways; RFA = 200-foot Riverfront Area
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4.2.2.1 CONTAMINATED SEDIMENTS
Tennessee obtained a federal and state database search report to identify waterbodies affected by the
Projects with known or potentially contaminated sediments (EDR 2018). Additional information on the
EDR database search for the Projects is included in Section 4.2.1.1. No evidence of abandoned drums,
aboveground fuel pumps, unvegetated areas, or dumpsites that would be considered a result or source of
potential contamination were observed during field surveys.
Should surface or subsurface contamination be encountered during construction, it will be addressed and
handled in accordance with federal, state, and local requirements, including the Massachusetts Contingency
Plan (MCP). If any unanticipated soil and/or groundwater contamination is encountered during work
activities, Tennessee will retain a Licensed Site Professional (“LSP”) and will comply with MCP
requirements.

4.2.2.2 PUBLIC WATERSHED AREAS
Review of the MassGIS Surface Water Protection Areas datalayer did not indicate any public watershed
areas occur within 0.25-miles of the Projects or within 3 miles downstream of any waterbody crossing. In
addition, no public or municipal water supply areas were identified within 0.25-miles of the Projects.

4.2.2.3 SENSITIVE SURFACE WATERS
Surface Water Quality Standards
In Massachusetts, surface waters are given a designation based on the following criteria:
•

Class A: These waters include waters designated as a source of public water supply and their
tributaries. They are designated as excellent habitat for fish, other aquatic life, and wildlife,
including for their reproduction, migration, growth and other critical functions, and for primary and
secondary contact recreation, even if not allowed. These waters shall have excellent aesthetic value
and are protected as Outstanding Resource Waters (“ORWs”).

•

Class B: These waters are designated as a habitat for fish, other aquatic life, and wildlife, including
for their reproduction, migration, growth and other critical functions, and for primary and
secondary recreation. Where designated in 314 CMR 4.06, they shall be suitable as a source of
public water supply with appropriate treatment. Class B waters are suitable for irrigation and other
agricultural uses and for compatible industrial cooling process uses. These waters shall have
consistently good aesthetic value.

•

Class C: These waters are designated as a habitat for fish, other aquatic life and wildlife, including
for their reproduction, migration, growth and other critical functions, and for secondary contact
recreation. These waters shall be suitable for the irrigation of crops used for consumption after
cooking and for compatible industrial cooling and process uses. These waters shall have good
aesthetic value.

The streams crossed by the Projects’ workspaces have not been assigned a designation according to the
Massachusetts Surface Water Quality Standards at 314 CMR 4.00. However, as tributaries to the
Connecticut River, which is a Class B water, they are presumed to be Class B waters. Based on consultation
with the Massachusetts Division of Fisheries and Wildlife (“MA DFW”), Worthington Brook and
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Threemile Brook are classified as Coldwater Fishery Resources (see Appendix G for consultations).
Coldwater fisheries are defined in 314 CMR 4.00 as “waters in which the mean of the maximum daily
temperature over a seven-day period generally does not exceed 68 degrees Fahrenheit (20 degrees Celsius)
and, when other ecological factors are favorable (such as habitat), are capable of supporting a year-round
population of stenothermal aquatic life, such as trout (Salmonidae spp.).” Further, MA DFW indicated that
any waterbody that has not been sampled by MA DFW should be assumed to be a coldwater fishery.
Designated coldwater and warmwater fisheries are identified in Table 4-3 above.
303(d) Impaired Waters
Section 303(d) of the Clean Water Act and the implementing regulations at 40 CFR 130.7 require states to
identify those waterbodies that are not expected to meet state water quality standards after the
implementation of technology-based controls and to prioritize and schedule them for the development of
total maximum daily loads (“TMDLs”). A TMDL establishes the maximum amount of a pollutant that may
be introduced into a waterbody and still ensure attainment and maintenance of water quality standards. A
TMDL must also allocate that acceptable pollutant load among all potential sources. States provide their
303(d) List of Impaired Waters to the USEPA for approval and categorize waterbodies into one of the
following five categories:
1) Unimpaired and not threated for all designated uses;
2) Unimpaired for some uses and not assessed for others;
3) Insufficient information to make assessments for any uses;
4) Impaired or threatened for one or more uses, but not requiring the calculation of a TMDL; and
5) Impaired or threatened for one or more uses and requiring a TMDL.
Impaired water bodies within the watershed areas of the Projects were identified using the WATERS
GeoViewer (USEPA 2018b). No impaired waterbodies are crossed or impacted by the Projects.
In accordance with the most recent USEPA-approved Massachusetts Year 2014 Integrated List of Waters
(Massachusetts Division of Watershed Management 2015), none of the streams crossed by the Projects are
on the 303(d) List. However, the Projects are located within the watershed of Segment MA34-05 of the
Connecticut River, which is listed as a Category 5 water for the following impairments: Escherichia coli,
PCB in fish tissue, and total suspended solids.
Outstanding Resource Waters
The designation of ORW is applied to those waters in Massachusetts with exceptional socio-economic,
recreational, ecological, and/or aesthetic values. ORWs have more stringent requirements than other waters
because the existing use is so exceptional or the perceived risk of harm is such that no lowering of water
quality is permissible. ORWs include certified vernal pools (“CVP”); all designated Class A Public Water
Supplies; and may include surface waters found in National Parks, State Forests and Parks, Areas of Critical
Environmental Concern (“ACEC”); and those protected by special legislation (Rojko et al. 1993). Wetlands
that border ORWs are designated as ORWs to the boundary of the wetland resource area. No ORWs are
located within 0.5-miles of the Projects’ workspaces.
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Vernal Pools
Vernal pools are small, shallow ponds characterized by lack of fish and by periods of dryness. Vernal pool
habitat is extremely important to a variety of wildlife species including some amphibians that breed
exclusively in vernal pools, and other organisms such as fairy shrimp, which spend their entire life cycles
confined to vernal pool habitat. Many additional wildlife species utilize vernal pools for breeding, feeding,
and other important functions. CVPs are protected if they fall under the jurisdiction of the Massachusetts
Wetlands Protection Act regulations (310 CMR 10.00). No CVPs or mapped potential vernal pools
(“PVP”) are located within 0.5-miles of the Projects’ workspaces. In addition, no wetlands that appear to
function as vernal pools were identified during field surveys along the Looping Project or within the limits
of the HP Replacement Project.
However, a wetland that functions as a vernal pool was identified approximately 60 feet to the northwest
of the proposed Hickory Street Pipeyard, during delineations conducted for the Connecticut Expansion
Project (Tennessee 2014); no activities are proposed within this wetland.
Wild and Scenic Rivers
The federal Wild and Scenic Rivers Act established a national system to identify outstanding values and
protect the free-flowing condition of rivers through a Wild & Scenic River nomination and designation
process that recognizes certain rivers as having “outstandingly remarkable” attributes. Massachusetts has
three national designated rivers: the Taunton River, the Westfield River, and the Sudbury/Assabet/ Concord
Rivers.
There are no designated Wild & Scenic Rivers located within 0.5-miles of the Projects. The proposed
Projects do not cross any federally listed sensitive surface waters or sensitive water bodies (National Park
Service 2018; National Wild and Scenic Rivers System 2018; U.S. Army Corps of Engineers [“USACE”]
2007).
Chapter 91 Waterways
The Commonwealth of Massachusetts protects and promotes public use of its tidelands and other waterways
through Massachusetts General Law (“MGL”) Chapter 91, the waterways licensing program, which is
administered by MassDEP. Through Chapter 91, the Commonwealth seeks to preserve and protect the
rights of the public, and to guarantee that private uses of tidelands and waterways serve a proper public
purpose. Chapter 91 regulates activities in the following areas: flowed tidelands; filled tidelands; Great
Ponds; and non-tidal navigable rivers and streams on which public funds have been expended either
upstream or downstream within the river basin. The placement of structures in non-tidal rivers and streams
that do not reduce the space available for navigation, such as buried pipelines, do not require Chapter 91
authorization in accordance with 310 CMR 9.05(3)(g). However, applicants must notify the MassDEP of
their intent to perform such projects before undertaking them. No Chapter 91 waterways are crossed by the
Projects.

4.2.3 Wetland Resources
In Massachusetts, wetlands are regulated by the MassDEP under the Massachusetts WPA (MGL c. 131 s.
40). The WPA defines Bordering Vegetated Wetlands (“BVW”) as “freshwater wetlands which border on
creeks, rivers, streams, ponds and lakes and includes wet meadows, marshes, swamps and bogs. Bordering
Vegetated Wetlands are areas where the soils are saturated and/or inundated such that they support a
predominance of wetland indicator plants.” Isolated vegetated wetlands (“IVW”) are not regulated by the
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WPA, unless they are located within another resource area (e.g., BLSF or Riverfront Area) or meet the
definition of Isolated Land Subject to Flooding (“ILSF”), which is an isolated depression or closed basin
without an inlet or outlet that confines standing water to a volume of at least ¼ acre-feet at an average depth
of 6 inches at least once a year. Wetlands meeting neither the BVW nor ILSF definition may still be
regulated by the USACE under Section 404 of the Clean Water Act.
Field surveys were conducted in November 2017, and May and July 2018 to identify wetlands located
within and immediately adjacent to the Looping Project, HP Replacement Project, and access road TARPY. Wetlands in the vicinity of the Hickory Street Pipeyard were previously delineated in 2013 as part of
the Connecticut Expansion Project (Docket No. CP14-529-000) (Tennessee 2014). Desktop review of
USGS topographic maps, NWI datasets, and MassDEP wetlands datalayers, was used to identify wetlands
outside the survey corridor that may have state-regulated 100-foot buffer zones that extend onto the
Projects’ workspaces. The boundaries of state-regulated wetland resource areas have been reviewed by the
Agawam Conservation Commission and their third-party reviewer, and a Determination of Applicability
confirming the accuracy of the boundaries was issued on October 26, 2018.

4.3 Air Quality, Greenhouse Gas Emissions, and Noise
4.3.1 Air
The following section discusses an overview of existing regulatory framework and ambient air quality
conditions of the area of the Projects. Specific regulations, permit requirements, and performance standards
as they relate to the Project are discussed below in Section 5.2.

4.3.1.1 REGULATORY FRAMEWORK
The USEPA has promulgated National Ambient Air Quality Standards (“NAAQS”). There are two types
of NAAQS. The “primary” standards are designed to protect human health, including the health of sensitive
individuals such as children, the elderly, and those with chronic respiratory problems. The “secondary”
standards are designed to protect public welfare, including economic interests, visibility, vegetation, animal
species, and other concerns. NAAQS currently apply to the following criteria pollutants:
•

Particulate matter with a diameter ≤ 10 microns (“PM10”)

•

Particulate matter with a diameter ≤ 2.5 microns (“PM2.5”)

•

Nitrogen dioxide (“NO2”)

•

Sulfur dioxide (“SO2”)

•

Carbon monoxide (“CO”)

•

Ozone (“O3”)

•

Lead (“Pb”)

NAAQS are expressed in terms of individual pollutant concentration levels for an associated averaging
period. NAAQS may also include a reference for the year the specific standard was promulgated. The
NAAQS are summarized in Table 4-4.
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Table 4-4. National Ambient Air Quality Standards
National Standards
Pollutant

Averaging
Period

Primary1
(ppm)

CO

NO2

O3

(µg/m3)

Secondary2
(ppm)

(µg/m3)

1-hour

35

40,000

N/A

N/A

Not to be exceeded more than once per year

8-hour

9

10,000

N/A

N/A

Not to be exceeded more than once per year

0.1

188

N/A

N/A

98th percentile of annual 1-hour daily maximum
concentrations, averaged over 3 years

Annual

0.053

100

0.053

100

Annual mean

8-hour

0.07

N/A

0.07

N/A

Annual fourth-highest daily maximum 8-hr
concentration, averaged over 3 years

24-hour

N/A

35

N/A

35

Annual 98th percentile of 24-hour maximum
concentrations, averaged over 3 years

Annual

N/A

12

N/A

15

Annual mean averaged over 3 years

24-hour

N/A

150

N/A

150

Not to be exceeded more than once per year on
average over 3 years

Rolling 3-month

N/A

0.15

N/A

0.15

Not to be exceeded

1-hour

0.075

196

N/A

N/A

99th percentile of annual 1-hour daily maximum
concentrations, averaged over 3 years

3-hour

N/A

N/A

0.5

1,300

Not to be exceeded more than once per year

1-hour

PM2.5

PM10
Pb

Format of Standard

SO2

Source: USEPA 2017a (https://www.epa.gov/criteria-air-pollutants/naaqs-table)
1 Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health. Each state must attain the primary standards
no later than 3 years after that state’s implementation plan is approved by the USEPA.
2 Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a pollutant.
ppm: parts per million
µg/m3: micrograms per cubic meter

For each applicable pollutant and averaging period, the USEPA designates an area’s attainment status based
on monitoring data from the region. Areas that meet the NAAQS are deemed “attainment areas.” Areas
that do not meet the NAAQS are termed “nonattainment areas.” Areas for which insufficient data are
available to determine attainment status are termed “unclassifiable areas.” Finally, areas formerly
designated as nonattainment that subsequently reached attainment are deemed “maintenance areas.” The
attainment status designations appear in 40 CFR 81. The attainment status of a region, in conjunction with
project emission rates or emissions increases, determines the regulatory review process for a new project.
New Source Review
Preconstruction air permitting programs that regulate the construction of new stationary sources of air
pollution or a major modification to an existing major stationary source are commonly referred to as New

69

Draft Environmental Impact Report – 261 Upgrade Projects
Source Review (“NSR”). NSR can be divided into two groups: major NSR and minor NSR. Major NSR
has two components: (1) the Prevention of Significant Deterioration (“PSD”) permitting program, and (2)
the nonattainment area NSR permitting program. Major NSR requirements are established on a federal
level but may be implemented by state or local permitting authorities under either a delegation agreement
with USEPA or as a USEPA-approved State Implementation Plan (“SIP”) program.
Sources that emit less than the major NSR thresholds must obtain a minor NSR permit from the state or
local permitting authority, in this case a non-major plan approval issued by MassDEP. The requirements
for the PSD and nonattainment NSR programs are discussed below.
The major NSR program applies to new major sources in attainment/unclassified and nonattainment areas.
Permits for new major sources located in attainment or unclassified areas fall under the PSD program and
sources located in nonattainment areas come under the nonattainment NSR program. Depending on its
potential emissions and location, a new source or a modification to an existing source could be subject to
both NSR programs for different pollutants.
The PSD major source threshold for most criteria pollutants is 100 tons per year (“tpy”) for 28 specifically
listed source categories. For unlisted source categories, such as natural gas pipeline compressor stations,
the PSD major source threshold for most criteria pollutants is 250 tpy of potential emissions.
Nontattainment New Source Review (“NNSR”) is a federal permitting process that is applicable if a new
major stationary source or major modification to an existing major stationary source is located in an area
designated as “nonattainment.”
In Massachusetts, MassDEP administers the federal PSD permitting program pursuant to an April 11, 2011
delegation agreement between MassDEP and the New England Region of USEPA. MassDEP also
administers its own NNSR permitting program as part of the USEPA-approved state implementation plan.
Title V Operating Permit
Title V of the Clean Air Act (“CAA”) requires States to establish a federal air operating permit program.
The federal regulations implementing Title V are codified at 40 CFR Part 70 and Part 71. Permits required
under Part 71 are specific to tribal lands. MassDEP administers its own operating permit program through
regulations codified at 310 CMR 7.00, Appendix C.
New Source Performance Standards
The USEPA has promulgated New Source Performance Standards for specific sources of air pollution at
40 CFR Part 60, Subparts A through UUUU. Subparts that are applicable to the Projects are discussed in
Section 6.1.3.5 below.
National Emissions Standards for Hazardous Pollutants
The National Emissions Standards for Hazardous Pollutants (“NESHAP”) regulations established in 40
CFR Parts 61 and 63 regulate emission of air toxics. NESHAP standards primarily apply to major sources
of hazardous air pollutants (“HAP”), though some subparts of Part 63 have been revised to include area
(non-major) sources. The NESHAP regulations under 40 CFR Part 61 establish emission standards on a
pollutant basis, whereas 40 CFR Part 63 establishes the standards on a source category basis. NESHAP
Subparts that are applicable for portions of the Project are discussed in Section 6.1.3.6 below.
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Greenhouse Gas Reporting and Permitting
GHG emissions in Massachusetts are reported pursuant to two rules, the USEPA’s Mandatory Reporting
Rule, codified under 40 CFR Part 98, and the MassDEP’s Greenhouse Gas Emissions Reporting Rule at
310 CMR 7.71. As a natural gas transmission compressor station, CS 261 may potentially be subject to
Subpart C (stationary combustion) and Subpart W (Oil and Natural Gas Systems) of the USEPA rule, and
310 CMR 7.71(5)(a)1.3) for state level GHG reporting for facilities which have Title V Operating Permits.
Subpart C covers fuel combustion in the compressor turbines, compressor engines, and the gas-fired heaters.
The emergency generator is not included, as emergency equipment is not included in Subpart C. Subpart
W covers venting of the compressor turbines, venting of condensate storage tanks, station venting, and
equipment leaks from piping components. The rule requires monitoring and reporting if an applicable
source emits greater than actual emissions of 25,000 metric tons of GHGs from certain source categories.
CS 261 is currently reporting under this regulation and will continue to report if actual emissions remain
above the reporting threshold.
GHG emissions are regulated in Massachusetts pursuant to MassDEP’s air permitting rule at 310 CMR
7.00, on the basis of carbon dioxide equivalents. Under this rule, GHG permitting is required if construction,
substantial reconstruction or alteration of a facility or emission unit results in an increase of potential
emissions of regulated GHGs equal to or greater than 75,000 tons per year. The Projects do not cause an
increase in potential emissions of GHGs at this level.
General Conformity
Promulgated under 40 CFR Part 51 Subpart W, and 40 CFR Part 93 Subpart B, the General Conformity
Rule applies to all federal actions except for those related to transportation plans, programs, and projects.
The General Conformity Rule is used to determine if federal actions meet the requirements of the CAA and
the applicable SIP by ensuring that air emissions related to the action do not cause or contribute to new
violations of a NAAQS or increase the frequency or severity of any existing violation of a NAAQS. A SIP
is a compilation of a state’s air quality control plans and rules approved by USEPA. The General
Conformity Rule defines a federal action as any activity engaged in by a department, agency, or
instrumentality of the federal government or any activity that a department, agency, or instrumentality of
the federal government supports in any way or provides financial assistance for, licenses, permits or
approvals. The General Conformity Rule applies only to federal actions in locations designated as
nonattainment or maintenance areas for any criteria air pollutant NAAQS.
A General Conformity determination is required for a federal action that is not classified as exempt and if
the total direct and indirect emissions of a NAAQS nonattainment/maintenance pollutant (or its precursors)
due to the action equal or exceed de minimis emission thresholds established in the General Conformity
Rule. If emissions are less than these thresholds, the federal action is presumed to conform to the SIP and
a General Conformity determination is not required. The applicability thresholds vary, depending on the
severity of the nonattainment area. De minimis emissions are total direct and indirect emissions of a criteria
pollutant caused by a federal action in a nonattainment or maintenance area at rates less than the specified
applicability thresholds.
Air-Quality Related Values
Certain sensitive areas, defined as Class I areas under the CAA, have a smaller allowable incremental
increase in new emissions than Class II and III areas. Areas such as international parks, national parks
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greater than 6,000 acres, national memorial parks larger than 5,000 acres, and national wilderness areas
larger than 5,000 acres are granted Class I status and the highest level of air quality protections under section
162(a) of the CAA. Class II areas are allowed more moderate pollution increases. Class III areas are areas
that do not have any air quality standards, and the air quality may be degraded to levels in line with the
NAAQS. To date, no Class III areas have been designated; therefore, all areas not established as Class I
areas are designated as Class II areas.
Federal land managers are required under the CAA Amendments of 1977 to “protect the natural and cultural
resources of Class I areas from the adverse impacts of air pollution.” In order to do so, federal land
managers must identify or define the air quality-related values (“AQRVs”) within their jurisdiction. An
AQRV is a resource that may be adversely affected by a change in air quality. The resource may include
visibility or a specific scenic, cultural, physical, biological, ecological, or recreational resource identified
by the federal land manager for a particular area. Federal agency actions must not adversely affect AQRVs
at the nearest Class I area. Currently, all federal land managers use Interagency Monitoring of Protected
Visual Environments (“IMPROVE”) monitoring data to determine conditions for visibility in federal land
manager areas.
The closest Class I areas to the proposed Projects are Lye Brook Wilderness in southwest Vermont and the
Great Gulf Wilderness and Presidential Range Dry River Wilderness Areas in northern New Hampshire.
The location of the Projects is approximately 75 miles from the Lye Brook Wilderness and 155 miles from
the Presidential Range. USEPA only requires Class I area air quality analysis for new sources located
within 100 kilometers (“km”) (62 miles) that are subject to the PSD permitting program. As discussed
further in Section 5.1.3, the Projects will not be subject to PSD.
State and Local Air Quality Requirements
Under the provisions of the CAA, any State can have requirements that are more stringent than those of the
national program. This section discusses state and local regulations and possible required permits that may
be applicable to the proposed Projects.
Tennessee has applied to the MassDEP for a Non-Major Comprehensive Plan Approval (“NMCPA”)
construction permit (NMCPA application submitted December 17, 2018 as amended March 21, 2018,
September 13, 2018, and November 15, 2018) prior to the commencing construction of the HP Replacement
Project. The NMCPA application process is currently ongoing with MassDEP and additional information
requests and responses may occur. After construction is complete, an updated Operating Permit (Title V)
will be applied for that incorporates the changes to CS 261. NMCPA applications are submitted
electronically using the MassDEP’s ePLACE Portal. Applications are required to include information
regarding the equipment to be installed, emissions and operating parameters, Best Available Control
Technology (“BACT”) information, sound (noise) information, and pollution control device information.
Once installation of the emergency generator is complete, a separate Environmental Results Program
(“ERP”) Compliance Certification will be submitted within 60 days of startup as required by MassDEP.
The ERP is an on-going environmental performance enhancement and measurement initiative that allows
for specific equipment to be permitted under a simplified process, with environmental performance
standards that include strict emission limits and stack height requirements. Other state permitting and other
applicable requirements contained in 310 CMR 7.00 are identified and discussed briefly below.
In support of the Massachusetts comprehensive plan application, a BACT analysis was conducted using
USEPA's "top-down" process, and is included as part of the Plan Approval application (See Appendix H
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for the BACT Analysis report that was included with the Plan Approval application). BACT is defined in
310 CMR 7.0 as:
...An emission limitation based on the maximum degree of reduction of any regulated air
contaminant emitted from or results from any regulated facility which the Department, on a caseby-case basis taking into account energy, environmental, and economic impacts and other costs,
determines is achievable for such facility through application of production processes and
available methods, systems and techniques for control of each such contaminant....
The analysis includes a ranking of technically feasible control methods and technologies for the regulated
pollutants from the top, most stringent level of control, to the least stringent. The technically feasible
control methods are then evaluated for economic impacts (annual cost per ton of pollutant removed), energy
impacts, and other environmental impacts. The most stringent level of control that is economically feasible
and does not have significant negative energy or other environmental impacts is then considered BACT. A
review of the RACT/BACT/LAER clearinghouse 3 (“RBLC”) for determinations for similar operations is
also required as part of the analysis.

4.3.1.2 REGIONAL AIR QUALITY
The current attainment designations for Massachusetts are found in 40 CFR 81.322 and 81.307 and are
listed in Table 4-5 for the area of the Projects. The proposed Projects are located in Agawam, Hampden
County, Massachusetts, which is part of the Hartford-New Haven-Springfield Interstate Air Quality Control
Region.
The area of the Projects in Hamden County, Massachusetts is designated as in attainment or unclassifiable
for all criteria pollutants, except that it is treated as moderate ozone nonattainment for volatile organic
compounds (“VOC”) and nitrogen oxides (“NOX”) because it is located in the Ozone Transport Region
(“OTR”). In addition, the city of Springfield is considered in maintenance status for CO since attainment
status was not achieved until 2002. However, the Projects are not located within the city of Springfield.
Table 4-5. Attainment Designations – Hampden County

3

Pollutant a

Attainment Status

Total Suspended Particulate

Better than national standard

SO2 (1971)

Better than national standard

SO2 (2010)

Attainment / Unclassifiable (effective 4/9/2018)

CO

Unclassifiable / Attainment (Springfield – Attainment since 2002 –
Maintenance)

NO2 (1971)

Unclassifiable / Attainment

NO2 (2010)

Unclassifiable / Attainment

https://cfpub.epa.gov/RBLC
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a

Pollutant a

Attainment Status

O3 (8-hr; 2008)

Unclassifiable / Attainment

O3 (8-hr; 2015)

Unclassifiable / Attainment

PM2.5 (1997, 2006, 2012)

Unclassifiable / Attainment

Lead

Unclassifiable / Attainment

SO2 = sulfur dioxide; CO = carbon monoxide; NO2 = nitrogen dioxide; O3 = ozone; PM2.5 = fine particulate matter with a diameter less than 2.5 microns

Background levels of criteria pollutants representative of the area of the Projects are provided in Table 46. The pollutant concentration data presented in this section were obtained from the USEPA Air Data
database (USEPA 2018). The monitored concentration values are the averages of the 2015–2017 data from
the closest monitoring stations to the Projects.
Table 4-6. Background Levels of Criteria Pollutants

Pollutant

CO

Averaging
Period

Monitoring
Station ID

Location

Monitored Concentration
Distance
(miles)

City/State

PM2.5
PM10

(ppm)

(ppb)

(μg/m³)

1-hour

25-013-0016

Springfield, MA

5.5

3 Year Max. 2nd High

2.2

2,200

2,528.74

8-hour

25-013-0016

Springfield, MA

5.5

3 Year Max. 2nd High

2.0

2,000

2,298.85

1-hour

25-013-0016

Springfield, MA

5.5

3 Year Avg. 98th
Percentile

0.044

44.33

83.35

Annual

25-013-0016

Springfield, MA

5.5

3 Year Avg. 1st High

0.012

12.15

22.84

8-hour

25-013-0008

Westfield, MA

11.5

3 Year Avg. 4th High

0.071

71

139.16

24-hour

25-013-0016

Springfield, MA

5.5

3 Year Avg. 98th
Percentile

---

---

17.40

Annual

25-013-0016

Springfield, MA

5.5

3 Year Avg. 1st High

---

---

6.92

24-hour

25-013-0016

Springfield, MA

5.5

3 Year Max. 2nd High

---

---

27.67

1-hour

25-013-0016

Springfield, MA

5.5

3 Year Avg. 99th
Percentile

0.0045

4.47

11.70

3-hour

25-013-0016

Springfield, MA

5.5

3 Year Max. 2nd High

0.0046

4.61

12.07

NO2

O3

Rank

SO2

Source: Data is from EPA AIRS Database (http://www.epa.gov/airquality/airdata/) (EPA 2018)
ppm: parts per million
ppb: parts per billion
µg/m3: micrograms per cubic meter
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4.3.1.3 EXISTING COMPRESSOR STATION 261
CS 261 is an existing natural gas transmission facility on Tennessee’s interstate pipeline system serving
natural gas customers in the northeast. It was originally constructed in the late 1950s and, as reflected in
the permitting history of the station, upgrades have occurred several times since construction in order to
ensure that the station has appropriate equipment to address customers’ needs. Current station operations
are authorized under Title V Operating Permit No. WE-13-020, issued April 16, 2014. The facility is staffed
for a single eight-hour daytime shift; however, the facility operates 24 hours per day. The station is also
continuously remotely monitored and controlled from Tennessee’s gas control facility in Houston, Texas,
ensuring safe and reliable operations for their customers and the general public. The station currently
consists of four natural gas-fired turbine driven compressors and two emergency generators. Natural gas
is used exclusively to fuel the four compressor turbines and one of the emergency generators. The second
emergency generator is diesel-fired. Depending upon natural gas demand, the four turbines may operate
simultaneously, independently, or not at all.
The existing CS 261 is an existing minor source with respect to PSD (40 CFR 52.21). However, CS 261 is
an existing major source under the NNSR program (310 CMR 7.00, Appendix A) due to the potential NOX
emissions being greater than 50 tpy.
CS 261 is currently reporting under the GHG Mandatory Reporting Rule, codified under 40 CFR Part 98.

4.3.2 Noise
This section provides an overview of applicable noise regulations, an assessment of existing noise levels at
nearby inhabited buildings and a noise impact evaluation at nearby inhabited buildings. Additional
information, including figures and sound graphs, can be found in the Compressor Station 261 PreConstruction Noise Study provided in Appendix K.
The commonly accepted unit of sound measurement is the decibel (“dB”). Because the human ear is not
uniformly sensitive to all noise frequencies, the A-weighted frequency scale (often denoted as “dBA”),
weights frequencies to correspond with the sensitivity of the human ear.
At any location, both the magnitude and frequency of environmental noise may vary considerably over the
course of the day and throughout the week. This variation is caused in part by changing weather conditions,
but also by the effects of seasonal groundcover (vegetation density) and other activity. Two measures used
to relate the time-varying quality of environmental noise to its known effect on people are the 24-hour
equivalent sound level (“Leq(24)”) and the day-night average sound level (“Ldn”). The Ldn is a 24-hour
average A-weighted equivalent (“Leq”) of the measured daytime Leq (“Ld”) and measured nighttime Leq
(“Ln”) with 10 dB added to the sound levels occurring during the nighttime hours between 10 p.m. to 7 a.m.
to compensate for enhanced receptor sensitivity during the nighttime. Rather than being a true measure of
the sound level, the Ldn is a weighted average that correlates generally with the results of studies relating
environmental sound levels to physiological reaction and effects. For a source that operates at a continuous
sound level over a 24-hour period, such as a natural gas compressor station, the Ldn is approximately 6.4
dB above the measured Leq(24). Consequently, an Ldn of 55 dBA corresponds to a Leq(24) of 48.6 dBA.
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4.3.2.1 REGULATORY FRAMEWORK
Federal Noise Regulations
In 1974, the USEPA published Information on Levels of Environmental Noise Requisite to Protect Public
Health and Welfare with an Adequate Margin of Safety. This publication (USEPA 1974) evaluated the
effects of environmental noise with respect to human health and safety. The USEPA identified an Ldn of
55 dBA as a threshold for outdoor noise in residential areas. This noise level is often used by federal and
state agencies to establish noise limitations for cumulative noise exposure. The FERC limits the noise
attributable to stationary energy facilities (such as compressor stations) to 55 dBA Ldn at NSAs such as
schools, hospitals, or residences. The Projects will comply with the Commission’s standards to limit noise
impacts attributable to the Projects’ facilities at NSAs near the Projects’ workspaces.
State, County, and Local Noise Regulations
In Massachusetts, noise falls within the scope of MassDEP authority as a form of regulated air pollution.
The related law, regulations, and policy are as follows: M.G.L. Chapter 111, Sections 142A-M, 310 CMR
7.00: Air Pollution Control, and the Noise Policy issued on February 1, 1990. The MassDEP Noise Policy
establishes a threshold sound level and sound pressure level for sources of sound of no more than 10 dBA
above ambient sound levels as well as sources that produce a “pure tone” condition. The policy defines
ambient as “the lowest one-hour background A-weighted sound pressure level that is exceeded 90 percent
of the time measured during equipment operating hours.” It also defines a “pure tone” condition as a
condition “when any octave band center frequency sound pressure level exceeds the two adjacent center
frequency sound pressure levels by 3 decibels or more” (MassDEP 1990). Tennessee has obtained the
ambient sound level information and completed modeling of the station contribution in consultation with
MassDEP.

4.3.2.2 NOISE ENVIRONMENT
Because operational noise impacts will primarily be from the proposed HP Replacement Project, noise
studies were focused on the existing environment around CS 261, located off Suffield Street in Agawam,
Hampden County, Massachusetts. The area surrounding the existing CS 261 consists of both rural and
residential areas.
CS 261 currently consists of the following five compressor units, which are housed in four buildings:
•

Centaur 50-6200LS compressor unit (Unit 5A) housed in Building A;

•

An electric motor driven reciprocating compressor (Unit 4A) also housed in Building A;

•

Saturn 10-1000 compressor unit (Unit 1B) housed in Building B – this unit will be abandoned and
removed as part of the HP Replacement Project;

•

Centaur 40-4500S compressor unit (Unit 1C) housed in Building C; and

•

Centaur 50-5500S compressor unit (Unit 1D) housed in Building D – this unit will be abandoned
and removed as part of the HP Replacement Project and replaced with a new Solar Taurus 70
compressor unit.
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Additionally, an existing, older, natural gas-fired emergency generator will be replaced with a newer unit.
New auxiliary facilities that will be constructed as part of the HP Replacement Project include an auxiliary
building, cable trays, suction header, silencer, and filter/separator.
A Pre-construction Noise Study was completed for CS 261 and is included as Appendix K. Sound levels at
the property line locations were recorded between October 5, 2017 and October 13, 2017. The baseline
ambient sound level measurements were measured at the station property lines in the direction of the closest
inhabited buildings. For the HP Replacement Project, all the nearby inhabited buildings are residences. The
following two locations were monitored during the survey:
•

ML-1 - located near the north property line of the station, approximately 40 feet south of the
condominiums; and

•

ML-2 - located near the west property line of the station, approximately 400 feet from the nearest
residence west of the station.

These sampling locations were selected because they are nearest to the inhabited buildings that are most
affected by noise from Building D in each direction. All other inhabited buildings in the area are farther
away and less affected by noise from Building D than the inhabited buildings to the north and west.
Table 4-7 provides a summary of the distances from Building D to the sampling locations and nearest
residences, as well as their existing ambient sound levels (L90) as measured during the survey.
Table 4-7. Existing A-weighted Ambient Sound Levels at Property Line and Inhabited Buildings at
CS 261
Distance from Building D to
Property Line or Nearest Inhabited
Building (feet)

Existing Ambient Sound Level
(dBA L90)

ML1 – North Property Line

560

33.5

ML2 - West Property Line

760

35.1

North Residence (Longbrook Condominiums)

600

33.5

1,150

35.1

Location

West Residence

4.4 Plant and Animal Species and Habitat
4.4.1 Vegetation
The Projects are located in the Connecticut River Valley ecoregion of Massachusetts (Ecoregion 59A). The
Connecticut River Valley is characterized by rich soils, mild climate, and low rolling topography. The
valley floor is primarily cropland and developed land. Central hardwoods and transition hardwood forests
cover the ridges (NHESP 2010).
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The results of the field surveys are summarized in the following sections. The general cover types crossed
or impacted by the Projects include open upland, open wetlands, agricultural land, commercial/industrial
land, forested upland, and forested wetland.

4.4.1.1 OPEN UPLAND
Open uplands are crossed by the Looping Project and generally include maintained utility easements. The
open upland communities are dominated by multiflora rose (Rosa multiflora), Morrow’s honeysuckle
(Lonicera morrowii), goldenrods (Solidago and Euthamia spp.), white bedstraw (Galium mollugo), grasses,
bitter dock (Rumex obtusifolius), and Allegheny blackberry (Rubus allegheniensis).

4.4.1.2 OPEN WETLAND
Open wetlands are crossed or impacted by the Looping Project and the HP Replacement Project and include
emergent marsh and scrub shrub wetlands. These wetlands are free of trees because they either are within
a maintained utility easement or have sufficient hydrology to inhibit tree growth. The emergent marshes
are dominated by goldenrods, purple loosestrife (Lythrum salicaria), reed canary grass (Phalaris
arundinacea), broad-leaf cattail (Typha latifolia), soft rush, fringed sedge (Carex crinita), bulrushes
(Scirpus spp.), Japanese stiltgrass, and sensitive fern (Onoclea sensibilis). Where scrub shrub wetlands
occur, they include the species above mixed with silky dogwood (Cornus amomum), speckled alder (Alnus
rugosa), nannyberry (Viburnum lentago), and red maple (Acer rubrum) saplings.

4.4.1.3 AGRICULTURAL LAND
Agricultural lands crossed by the Looping Project include active cropland, hayfields and pastureland for
grazing livestock. Those agricultural lands that are not in active crop production are generally dominated
by maintained or grazed grasses, white clover (Trifolium repens), goldenrods, great plantain (Plantago
major), and common dandelion (Taraxacum officinale).

4.4.1.4 COMMERCIAL/INDUSTRIAL LAND
Commercial/industrial lands crossed or impacted by the Looping Project, the HP Replacement Project, and
the Hickory Street Pipeyard consist of buildings, stone or paved parking lots, landscaped areas, and
maintained lawn.

4.4.1.5 FORESTED UPLAND
Forested uplands are crossed by the Looping Project and are located outside of the existing maintained Line
261B-100 easement. These forested uplands may be classified as an oak-hemlock-white pine forest. The
canopy and shrub/sapling layers are dominated by northern red oak (Quercus rubra), white oak (Q. alba),
post oak (Q. stellata), eastern hemlock (Tsuga canadenisis), eastern white pine (Pinus strobus), gray birch
(Betula populifolia), black birch (B. lenta), and American beech (Fagus grandifolia). The understory is
sparse and dominated by tree saplings.

4.4.1.6 FORESTED WETLAND
Forested wetlands are crossed by the Looping Project and are located in low-lying areas outside of the
existing maintained Line 261B-100 easement. The forested wetlands in the Project area are primarily red
maple swamps dominated by red maple and pin oak (Q. palustris) with glossy false buckthorn (Frangula
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alnus) in the shrub layer and cinnamon fern (Osmunda cinnamomea) and soft rush (Juncus effusus) in the
herb layer.

4.4.1.7 VEGETATIVE COMMUNITIES OF SPECIAL CONCERN
Vegetation communities of special concern include vegetation types or communities that provide important
ecological functions, have been retained in an easement for conservation purposes, have commercial or
economic value, or contain unique or sensitive plant species. The Massachusetts NHESP defines a Priority
Natural Community as natural communities that have limited statewide or global distribution. NHESP lists
the following as vegetation communities as Priority Natural Communities; none were located within 0.25
miles of the Projects:
•

Small River Floodplain Forest;

•

High Terrace Floodplain Forest;

•

Black Gum/Pine/Oak-Swamp/ White Oak Perched Swamp;

•

Transitional Floodplain Forest; and

•

Vernal Pools.

None of the following vegetation resources of special concern defined by MA DFW were identified in or
within 0.25 miles of the Projects:
•

Broadleaf deciduous riparian vegetation communities (i.e., communities containing willow [Salix
spp.], cottonwood [Populus spp.], or ash [Fraxinus spp.]).

•

Lands enrolled in conservation programs sponsored by the USDA NRCS, such as the Grassland
Reserve Program (The Conservation Registry 2018).

•

Specialty croplands, such as orchards, nurseries, vineyards, or commercial farms.

•

Old-growth tree and other forests, state specimen trees, or remnant prairies.

In addition, no MA DFW Interior Forests or ACECs are crossed or located within 0.25 miles of the Projects.

4.4.2 Wildlife
Game and non-game wildlife species are regulated and protected through various federal and state laws and
regulations. Federal laws include the Fish and Wildlife Conservation Act of 1980 (16 United States Code
[“USC”] §§ 2901-2911), the Fish and Wildlife Coordination Act of 1958 (16 USC §§ 661-667e), and the
Migratory Bird Treaty Act of 1918 (“MBTA”) (16 USC §§ 703-712, as amended). Applicable state laws
include the Massachusetts Endangered Species Act (321 CMR 10) and the Connecticut Fisheries and Game
statute (Title 26).
This section identifies and discusses the various wildlife species associated with the upland and wetland
vegetation cover types traversed or impacted by the Projects. It also identifies unique or significant habitats
such as wildlife refuges and wildlife management areas occurring within the area of the Projects. The
extent of each land cover type and the areas of transition between cover types were established during
biological surveys and field reconnaissance in 2017 and 2018.
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Wildlife habitat types in the area of the Projects have been identified based on review of available resource
materials and field surveys. For the purposes of this resource report, the wildlife habitats in the area are
representative of the vegetation communities further described in Section 4.4.1 above. These habitat types
include forested upland, forested wetland, open uplands (early successional scrub shrub and herbaceous
vegetation cover), open wetlands (both emergent and scrub shrub communities), agricultural, and
commercial/industrial habitats. Existing plant communities, as well as aspects of the physical environment
(climate, microclimate, hydrology, geology, etc.) will influence the wildlife species that are present in a
particular habitat. This section describes the major wildlife habitat types and wildlife species associated
with vegetative cover and community types present in the area of the Projects.

4.4.2.1 OPEN UPLAND
The open upland habitat types in the area of the Projects generally include existing maintained utility
corridors. These areas have been disturbed by periodic vegetation maintenance work. These utility
corridors may provide edge habitat and migratory corridors for wildlife, as well as providing needed
grassland and early successional habitat for many wildlife species, including grassland birds. Grasslands,
old fields, and brushy areas can be used as foraging and nesting habitat by mammals and songbirds.
Shrublands provide sources of food and nesting sites for various birds, as well as cover for invertebrates,
reptiles, and amphibians. Species such as the eastern cottontail (Sylvilagus floridanus), gray squirrel
(Sciurus carolinensis), opossum (Didelphis virginiana), raccoon (Procyon lotor), and red fox (Vulpes
vulpes) utilize these types of habitats.

4.4.2.2 OPEN WETLAND
Open wetlands include emergent marshes and scrub shrub swamps. Emergent marshes are characterized
by a variety of grasses, sedges, and rushes, and scrub shrub swamps include those species along with shrubs
and saplings. These wetland communities are often associated with areas containing standing water or
saturated surface soils from a high groundwater table for extended periods of time or areas that are
maintained in an emergent state by regular vegetation maintenance (e.g., utility corridors). Many of the
open wetlands in the area of the Projects are dominated by invasive species, including purple loosestrife,
reed canary grass, and Japanese stiltgrass (Microstegium vimineum) and therefore represent low quality
wildlife habitat. Common species of birds associated with emergent wetlands include red-winged blackbird
(Agelaius phoeniceus) and great blue heron (Ardea herodias). Common mammals associated with this
habitat type include star-nosed mole (Condylura cristata) and muskrat (Ondatra zibethicus). White-tailed
deer (Odocoileus virginianus) capitalize on the abundance of grasses and forbs. A large variety of
amphibians and reptiles are also commonly found within these areas; for example bullfrog (Rana
catesbeiana), common snapping turtle (Chelydra serpentina), painted turtle (Chrysemys picta), and pickerel
frog (Lithobates palustris).

4.4.2.3 AGRICULTURAL LAND
Agricultural lands in the area of the Projects include active cropland, pasture for grazing livestock, and
hayfields. Although these areas generally provide poor to moderate cover habitat, they often provide forage
and nesting for a number of species such as European starlings (Sturnus vulgaris) and mourning doves
(Zenaida macroura). Pastures also provide grazing habitat for species such as the white-tailed deer.

4.4.2.4 COMMERCIAL/INDUSTRIAL LAND
Portions of the pipeline loop will cross commercial/industrial land associated with businesses adjacent to
the proposed pipeline loop, public roadways, and the existing CS 261. In addition, the HP Replacement
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Project and the Hickory Street Pipeyard will be sited on land that is currently in commercial/industrial use.
These developed lands provide low quality wildlife habitat. Species present in landscaped and lawn areas
associated with these properties may include grey squirrels and common songbirds that are tolerant of
human activity, such as American robins (Turdus migratorius), mockingbirds (Mimus polyglottos),
American crow (Corvus brachyrhynchos), and house sparrows (Passer domesticus). Occasional visitors to
these areas may also include raccoons and striped skunk (Mephitis mephitis).

4.4.2.5 FORESTED UPLAND
The oak-hickory-white pine forests crossed by the Looping Project may provide habitat for a variety of
wildlife species. Tree cavities and large woody material provided by upland forests provide den sites and/or
cover for a variety of bird, mammal, amphibians and reptiles. Acorns and beech nuts provide an important
source of wildlife food. There is a large suite of neotropical migratory birds that may be found here,
including 15-16 warbler species, Eastern wood-pewee (Contopus virensi), and great-crested flycatcher
(Miarchus crinitus) (Swain and Kearsley 2001). Large mammals may include white-tailed deer, coyote
(Canis latrans), red fox, black bear (Ursus americanus), and fisher (Martes pennanti). Common small
mammals may include shrews (Sorex spp.), white-footed mouse (Peromyscus leucopus), and red squirrels
(Tamiasciourus hudsonicus). A variety of snakes and terrestrial amphibians and turtles may also be present
in these areas.

4.4.2.6 FORESTED WETLAND
Forested wetlands are dominated by woody vegetation that can reach approximately 20 feet tall or taller
and normally includes an overstory of trees, and understory of young trees or shrubs, and an herbaceous
layer. These areas provide a diverse assemblage of vegetation and an abundance of food and water sources
for wildlife. The forested wetland canopy species in the area of the Projects are typically dominated by red
maple. These wetlands are important for providing food, shelter, migratory and wintering areas, and
breeding areas for wildlife species, including American toad (Bufo americanus), northern spring peeper
(Pseudacris crucifer), and gray treefrog (Hyla versicolor).

4.4.2.7 WILDLIFE RESOURCES OF SPECIAL CONCERN
Wildlife resources of special concern include significant or sensitive habitats that provide breeding, rearing,
nesting, or calving areas, migration routes, or overwintering cover or foraging areas. Significant wildlife
habitats include National Wildlife Refuges, state game refuges, state conservation or management areas,
wildlife management areas, wildlife sanctuaries, rookeries, waterfowl colonies, wildlife viewing areas,
nature preserves, and other unique or sensitive areas. No significant wildlife habitats were identified in the
area of the Projects.

4.4.2.8 WILDLIFE LAND TRUSTS
The Projects are not located on any trust lands, including lands held in trust for the purposes of wildlife
protection and conservation (Humane Society Wildlife Land Trust 2018; The Nature Conservancy 2018).

4.4.3 Threatened and Endangered Species
4.4.3.1 STATE-LISTED SPECIES
State-listed rare species and their habitats are protected under the Massachusetts Endangered Species Act
(“MESA”) (MGL c. 131A) and, where their habitat occurs within wetlands, by the Massachusetts Wetlands
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Protection Act. MESA protects rare species and their habitats by prohibiting the “Take” of any plant or
animal species listed as endangered, threatened, or special concern. The Massachusetts NHESP administers
MESA by requiring projects within mapped rare species habitats to undergo project review and, if a Take
is anticipated, to obtain a Conservation & Management Permit that will require mitigation sufficient to
result in a net benefit to the species.
Approximately 0.66 miles of the proposed pipeline loop and PAR-2 cross a mapped Priority Habitat (“PH”)
of Rare Species (PH 780). On November 21, 2017, Tennessee submitted a Request for State-Listed Species
Information to the NHESP. Tennessee received a response from NHESP dated December 27, 2017
indicating that PH 780 provides habitat for the eastern box turtle (Terrapene carolina), a state-listed reptile
of special concern, and the eastern wormsnake (Carphophis amoenus), a state-listed threatened reptile (see
Agency Consultations in Appendix G). Tennessee submitted proposed species survey protocols to NHESP
for their review on September 7, 2018, and will continue to work with NHESP to conduct species-specific
surveys in 2019 and develop an appropriate mitigation plan for the species, as discussed in more detail in
Section 7.1.4 below.
No state-listed rare species habitats are mapped in association with the HP Replacement Project or Hickory
Street Pipeyard in Massachusetts.
Eastern Box Turtle
The eastern box turtle is a small, terrestrial turtle that inhabits many types of habitats, including both dry
and moist woodlands, brushy fields, thickets, marsh edges, bogs, swales, fens, stream banks, and welldrained bottomland. Eastern box turtles hibernate from late October or November to mid-March or April
in upland forests, a few inches under the soil surface. They become active in the spring and females lay
eggs in June or early July. Nesting areas are often in open uplands, typically early successional fields,
meadows, utility ROWs, woodland openings, roadsides, mulch piles, lawns, or abandoned gravel pits
(NHESP 2015a).
Eastern Wormsnake
Eastern wormsnakes are small, non-venomous snakes that have been documented in only five
Massachusetts towns, all within Hampden County. The eastern wormsnake prefers moist, non-saturated,
sandy soil and woody debris. It occurs in deciduous hardwood forest, mixed pine-hardwoods, pine forest,
and early successional fields, and is often found in edge habitats near woodland and wetland borders or
woodland/grassland edges. It is a fossorial snake, spending most of the year underground. They emerge
from overwintering in the spring, and mate in May. Females lay eggs under decaying woody debris or rocks
from mid-June through July. Hatchlings emerge in August or September (NHESP 2015b).

4.4.3.2 FEDERALLY LISTED SPECIES
Section 7 of the federal Endangered Species Act (“ESA”) (16 USC §§1531-1543) requires each federal
agency to ensure that an action authorized, funded, or carried out by the agency does not jeopardize the
continued existence of federally listed threatened or endangered species, or result in the destruction or
adverse modification of the designated critical habitat for any federally listed threatened or endangered
species. The Commission, as the lead agency for the review of the proposed Projects, will consult and/or
confer with the USFWS to determine whether any federally listed species or species proposed for federal
listing, or their designated critical habitat may occur in the area, and to determine the Projects’ potential
effects on these species and/or critical habitats.
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Tennessee has coordinated with the USFWS regarding potential impacts to federally listed
species. Following the USFWS New England Field Office’s online review process, the only federally listed
species with the potential to occur in the Projects’ area is the northern long-eared bat (Myotis
septentrionalis). The Projects meet the requirements to qualify for exemption under the rule that was issued
for northern long-eared bat under Section 4(d) of the ESA (the “4(d) Rule”). The 4(d) Rule for northern
long-eared bat tailors protections to areas affected by white-nose syndrome during the bat’s most sensitive
life stages. Tennessee submitted a description of the proposed Projects and the 4(d) Rule Streamlined
Consultation Form to the USFWS New England Field Office on August 16, 2018, demonstrating that the
Projects meet the requirements of the 4(d) Rule and would not result in adverse impacts to the species
requiring incidental take authorization. In accordance with published USFWS procedures, if the USFWS
does not respond within 30 days, then the action agency may consider its ESA Section 7 responsibilities
fulfilled with respect to the northern long-eared bat. As the 30-day time period has elapsed with no response
from USFWS, it is presumed that the USFWS concurs with the “may affect but not likely to adversely
affect” impacts determination for the Projects; as well as, the applicability of the 4(d) Rule for the Projects.
Correspondence with the USFWS is provided in Agency Consultations in Appendix G.
There is no designated critical habitat in any of the Projects’ areas and therefore there will be no destruction
or adverse modification of critical habitat by activities of the Projects.

4.5 Traffic, Transit and Transportation
Transportation systems in the area of the Projects primarily consist of local and state roadways, with a
federal north-south interstate to the east. Local and state highways provide ready access to the Projects,
which lie in a suburban area to the south of the more densely populated areas of Agawam and Springfield,
Massachusetts. Descriptions of access to the Projects’ sites are provided below, with the most readily
available and recent Average Annual Daily Traffic (“AADT”) numbers provided.

4.5.1 Looping Project
The route associated with the pipeline loop is located partially adjacent to Suffield Street (Massachusetts
State Route 75) and partially off-road between the crossings of Shoemaker Lane and Silver Street. Suffield
Street is a locally maintained, two-lane, paved, north-to-south roadway. Shoemaker Lane and Silver Street
are locally maintained, paved, two-lane, east-to-west roadways. The AADT for Suffield Street near
Fernwood Drive was 5,040 northbound vehicles in 2017 (MassDOT 2017).
Table 4-8 below provides a list of the roadways crossed by the Looping Project, their ownership, and
Tennessee’s proposed crossing method.
Table 4-8. Roadways Crossed by the Looping Project
Road Crossed

Approx. Stationing

Distance

Crossing Method

Suffield Street

13+00

57

Conventional bore

Shoemaker Lane

39+00

60

HDD

Gold Street

72+00

61

Open cut

Silver Street

105+00

61

Conventional bore
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Transportation will be affected by construction activities across roadways identified in Table 4-9 above,
and minor increases in roadway use from construction vehicles during construction. No new permanent
employees will be required due to operation of the Projects; therefore, they will not result in increased
demands on local transportation post-construction.

4.5.2 HP Replacement Project
The HP Replacement Project is located entirely within the operational fenceline at Tennessee’s existing CS
261 at 1615 Suffield Street, Agawam, Massachusetts. The nearest AADT for the entrance to CS 261 is the
AADT reported for Suffield Street near Fernwood Drive as reported above.

4.5.3 Facilities Common to the Looping Project and HP Replacement
Project
One access to the Hickory Street Pipeyard will be from TAR-PY, which extends south from CS 261 into
the contractor/pipe yard. The contractor/pipe yard will also be accessed from Hickory Street, Suffield,
Connecticut. Hickory Street is a paved, two-lane, east-to-west road. The nearest AADT for the
contractor/pipe yard, recorded for North Street at a location just south of the state line (Connecticut State
Route 75, which becomes Suffield Street in Massachusetts), was 6,400 in 2013 (CTDOT 2018). This value
represents both directions and is based on a three-year count (CTDOT 2018).

4.6 Scenic Qualities, Open Space, and Recreational
Resources
Tennessee reviewed landowner information and online references and data layers to determine whether the
Projects will cross or impact scenic resources, open space areas, or recreational resources (MLRC 2018;
NCED 2018). Resources that were considered scenic or recreational included National Forests, lands
administered by federal agencies such as Indian reservations or designated wilderness areas, ACECs, open
space lands, state agricultural preservation areas, state scenic landscapes, mapped trails, National Park
Service (“NPS”) scenic trails, scenic roads, wild and scenic rivers, nature preserves, wildlife management
areas, registered natural landmarks, state parks and public natural resource lands (e.g., parks, forests,
reserves, conservation lands) protected under Massachusetts Article 97.
No distinctive or noteworthy scenic landscapes are crossed directly by the Projects. One recreational
resource, a private golf course, is directly adjacent to the Projects. However, the play area of the course is
950 feet to the west and screened by existing woody vegetation; no temporary or permanent impacts to this
resource are anticipated. Resources identified in proximity to the Projects are shown in Table 4-9.
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Table 4-9. Special Land Uses within 1 mile of the 261 Upgrade Projects
Approx.
Stationing

Distance from
Nearest Workspace

Direction from
Centerline

Golf course

13+35 to 30+00

0a

West

James Clark School

Playground

45+00 to 62+00

0.16 miles

East

Veterans Memorial Cemetery

Cemetery

54+00 to 70+00

0.26 miles

East

Agricultural Preservation Restriction

Agricultural land

54+00 to 69+90

0.07 miles

West

West Springfield Fish & Game Club

Private hunting and fishing club

106+00 to end

0.04 miles

West

Silver Lake

Open space

111+00 to end

0.07 miles

Northeast

Perry Lane Park

Town park

111+00 to end

0.67 miles

Northeast

Resource

Type

Crestview Country Club & Golf Course

a: Golf course property is adjacent to Projects; play area is 950 feet to the west.

4.7 Historic Structures or Districts and Archeological Sites
The construction, operation, and maintenance of the Projects will require multiple permits and regulatory
approvals from various federal, state, and local agencies, including a certificate of public convenience and
necessity from the Commission. Consequently, the Projects will be reviewed under Section 106 of the
National Historic Preservation Act of 1966, as amended and codified at 54 USC § 306108 (the “NHPA”),
and its implementing regulations (36 CFR § 800). Prior to authorizing an undertaking (e.g., issuance of the
certificate order), Section 106 of the NHPA requires federal agencies to take into account the effect of that
undertaking on historic properties listed or eligible for listing in the National Register of Historic Places
(“National Register”) and affords the Advisory Council on Historic Preservation an opportunity to comment
on the undertaking. The NHPA Section 106 process is coordinated at the state level by the State Historic
Preservation Office (“SHPO”), represented in Massachusetts by the MHC. As the lead federal agency, the
FERC must consult with the SHPOs regarding the effects of the Projects on historic properties.
The primary goals of cultural resource investigations conducted as part of the NHPA Section 106 review
are to:
•

locate, document, and evaluate buildings, structures, objects, landscapes, and archaeological sites
that are listed, or eligible for listing, in the National Register;

•

assess potential impacts of the Projects on those resources; and

•

provide recommendations for subsequent treatment, if necessary, to assist with NHPA Section 106
compliance.

In addition to Section 106 of the NHPA, the cultural resource investigations were conducted for the Projects
in accordance with the FERC’s Office of Energy Project’s Guidelines for Reporting on Cultural Resources
Investigations for Natural Gas Projects (2017); the Secretary of the Interior’s Standards and Guidelines for
Archeology and Historic Preservation (48 Fed. Reg. 44716-42, Sept. 29, 1983); Section 380.3 of the FERC
regulations, 18 CFR § 380.3 (2018); and the guidelines set forth in the Massachusetts SHPO’s Public
Planning and Environmental Review: Archaeology and Historic Preservation (MHC 1979).

85

Draft Environmental Impact Report – 261 Upgrade Projects

4.7.1 Area of Potential Effects
The Area of Potential Effects (“APE”) is the “geographic area or areas within which an undertaking may
directly or indirectly cause changes in the character of or use of historic properties, if any such properties
exist” (36 CFR 800.16(d)). The APE is defined based upon the potential for effects, which may differ for
aboveground resources (historic structures and landscapes) and subsurface resources (archaeological sites).
The APE may include all areas where ground disturbances are proposed, where land use may change, or
any locations from which the undertaking may be visible.
The APE for direct effects for the Projects includes the areas that would be affected by the construction,
operation, and maintenance of proposed facilities and associated actions (i.e., permanent and temporary
workspaces). The APE for indirect effects is generally larger than that for direct effects and takes into
account the visual, auditory, and atmospheric effects to historic properties.

4.7.1.1 APE FOR ARCHAEOLOGICAL RESOURCES
For archaeological resources, the APE is defined as any areas of ground disturbance for the Projects’
facilities including proposed pipeline trench, associated temporary workspaces, pipe yard, and access roads.
The archaeological surveys encompassed all areas where ground disturbances are currently proposed or
where land use (i.e., traffic patterns and drainages) may change. The APE for the Looping Project includes
a 20-foot buffer around all proposed construction workspaces to capture any potential minor
modifications/adjustments to workspace, and the APE for the HP Replacement Project extends to the fence
line at existing CS 261. For ancillary facilities such as pipe yards and access roads, the APE limits vary
based upon the acreage required at each.

4.7.1.2 APE FOR HISTORIC ARCHITECTURAL PROPERTIES
The historic architectural properties survey was conducted within a study area established to account for all
potential direct or indirect effects of the Projects. The study area comprised a linear corridor extending 150
feet from either side of the pipeline centerline (300 feet total width) and areas surrounding workspaces and
access roads. Based on the nature of the potential impacts of the Projects and the results of fieldwork
conducted to identify historic properties, the study area as defined above comprises the recommended APE
for historic architectural resources.

4.7.2 Agency and American Indian Tribal Communications
Following the FERC’s guidelines, Tennessee provided notification of the Projects to the Massachusetts
SHPO, interested cultural resource stakeholders, American Indian Tribes (“Tribes”), and affiliated Tribal
Historic Preservation Officers (“THPOs”) who have historically expressed an interest in ancestral lands
located along the Connecticut River Valley in central Massachusetts. This section summarizes the
correspondence and communications Tennessee has had with cultural resource stakeholders to date.

4.7.2.1 MHC CONSULTATION
On May 24, 2018, Tennessee’s cultural resource consultant, The Public Archaeology Laboratory, Inc.
(“PAL”) provided an introduction package to the Massachusetts SHPO, consisting of an initial outreach
letter, Project Notification Form, cultural resources due diligence report, and a technical proposal for an
intensive (locational) archaeological survey (referred to herein as an archaeological identification survey to
be consistent with nomenclature used in the FERC cultural resource guidance [FERC 2017]) for the
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Looping Project. On June 13, 2018, the Massachusetts State Archaeologist issued permit number 3843 to
PAL to perform the survey. The Massachusetts SHPO also requested a plan showing existing and proposed
conditions, with an archaeological assessment for the proposed HP Replacement Project. On October 15,
2018, Tennessee submitted draft archaeological and historic architectural properties survey technical
reports for the Looping Project and the draft Procedures Guiding the Discovery of Unanticipated Historic
Properties and Human Remains (“Unanticipated Discoveries Plan” or “UDP”) for both Projects to the
Massachusetts SHPO. Tennessee also provided the Massachusetts SHPO proposed conditions plan for the
HP Replacement Project along with an archaeological assessment for that facility, as well as an assessment
of the Massachusetts portion of the Hickory Street Pipeyard. On November 20, 2018, Tennessee submitted
the Environmental Report (Resource Reports 1-13) to the Massachusetts SHPO. The Massachusetts
Historical Commission commented on the above-referenced documentation on November 20, 2018,
concurring with the recommendations in the technical reports and requesting minor modifications to the
UDP; the UDP has been modified accordingly and is included in the ECMP (Appendix D). Consultation
status is summarized in Table 4-10.
TABLE 4-10

MASSACHUSETTS SHPO CONSULTATION

Date

Comments

5/24/2018

Initial outreach letter from PAL, sending Project Notification Form, cultural resources due diligence report
and the State Archaeologist’s permit application that includes the technical proposal for the archaeological
identification survey.

6/13/2018

Massachusetts SHPO issues permit number 3843 to PAL to perform the archaeological identification
survey.

10/15/2018

PAL provides archaeological and historic architectural properties identification survey reports for Looping
Project and Unanticipated Discoveries Plan for both Projects. Also submitted proposed conditions plans
with an archaeological assessment for the HP Replacement Project.

11/20/2018

PAL submitted the Environmental Report (Resource Reports 1-13) to the Massachusetts SHPO.

11/20/2018

Massachusetts SHPO comments on submitted documentation, concurring with the recommendations in the
technical reports and requesting minor modifications to the UDP.

4.7.2.2 TRIBAL COMMUNICATIONS AND OUTREACH
Tennessee initiated communications with federally recognized Tribes through introductory meetings to
introduce the Projects, the Projects’ teams, and to initiate communications prior to formal consultation with
the Commission. Tennessee met informally with the Mashantucket Pequot Tribal Nation, the Mohegan
Tribe, and the Narragansett Indian Tribe on March 27, 2018 and the Mashpee Wampanoag and the
Wampanoag Tribe of Gay Head (Aquinnah) on March 29, 2018 to introduce the Tribes to the Projects.
Subsequently, Tennessee provided descriptions of the Projects via e-mail to the Stockbridge-Munsee
Community Band of Mohican Indians, Delaware Tribe of Indians, and the Delaware Nation of Oklahoma.
On May 24, 2018, Tennessee initiated written communication with each Tribe to provide an opportunity to
identify concerns about properties of traditional religious or cultural significance that may be affected by
the Projects. The letter clearly stated that the Commission, not Tennessee or PAL, is responsible for
government-to-government consultations with Tribes with regard to the Projects. The notification letter
provided contact information for cultural resource staff at the Commission and provided an anticipated
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schedule for PAL archaeological fieldwork activities. Further, in addition to sending Tribal representatives
paper copies of the notification letters, Tennessee also submitted electronic copies of the technical proposal
for archaeological survey and cultural resource due diligence to the Tribal representatives via email.
Following the May 31, 2018 meeting, Tennessee communicated with Tribal representatives to ascertain if
any Tribal representatives had an interest in accompanying the PAL during the archaeological survey
fieldwork. Ultimately, only one Tribal representative from the Wampanoag Tribe of Gay Head (Aquinnah)
accompanied the field archaeologists during the survey. Representatives from other Tribes communicated
to Tennessee that they would not be participating in the archaeological fieldwork, but rather, they would
like to continue to be informed about the Projects as new information develops.
Following the archaeological survey fieldwork, Tennessee continued to communicate with the Tribal
representatives to set-up a date for the Tribes to conduct a survey to identify any potential Traditional
Cultural Properties (“TCP”s). On August 20, 2018, representatives from the Mashantucket Pequot Tribal
Nation, the Mohegan Tribe, the Narragansett Indian Tribe, and the Wampanoag Tribe of Gay Head
(Aquinnah) conducted a survey to identify potential TCPs along the Looping Project and HP Replacement
Project APEs. On October 1, 2018, the THPO for the Wampanoag Tribe of Gay Head (Aquinnah) provided
Tennessee with the results of the Tribal survey. Tennessee has made adjustments to Project facilities to
avoid impacting any potential TCPs identified by the Tribes.
On October 15, 2018, Tennessee provided the Tribes with copies of the correspondence sent to the
Massachusetts SHPO, including the archaeological and historic architectural properties survey reports and
the Unanticipated Discoveries Plan. On November 20, 2018, Tennessee also provided the Tribes copies of
the correspondence sent to the Massachusetts SHPO containing the Environmental Report (Resource
Reports 1-13).
The following Tribes have been notified regarding the Projects:
Federally Recognized American Indian Tribes
• Delaware Nation of Oklahoma
• Delaware Tribe of Indians
• Mashantucket Pequot Tribal Nation
• Mashpee Wampanoag Tribe
• Mohegan Tribe
• Narragansett Indian Tribe
• Stockbridge-Munsee Community Band of Mohican Indians;
• Wampanoag Tribe of Gay Head (Aquinnah)
State Tribal Organization
• Massachusetts Commission in Indian Affairs

4.7.3 Cultural Resource Investigations
The initial phase of cultural resource investigation involved an overview survey, or cultural resources due
diligence review, to gather information about previous cultural resource investigations and known
archaeological sites and historic architectural properties within the Projects’ APEs. Information regarding
archaeological sites was used to assess the archaeological sensitivity for the Projects’ APEs.
Archaeological sensitivity is defined as the likelihood for pre- or post-contact archaeological resources to

88

Draft Environmental Impact Report – 261 Upgrade Projects
be present within the recommended Projects’ APEs based on different environmental and cultural
characteristics. The following methods were used to complete the overview:
•

identification of any known archaeological sites and previously recorded historic architectural
properties through background research and state site file searches (data pertaining to the known
sites, including their locational, functional, and temporal characteristics, were reviewed where
applicable);

•

review of recent cultural resource management surveys performed in the town where the proposed
Projects are located; and

•

review of primary and secondary historical information (e.g., maps, atlases, town histories) to learn
of areas where previous structures and landscapes were located.

The cultural resource due diligence review provides information about known archaeological sites within
one-half mile and known aboveground historic architectural resources and historic districts within onequarter mile of the Projects. Twelve resources were identified within the defined study area for both the
Looping Project and the HP Replacement Project: eleven archaeological sites and one historic architectural
property. None of the identified resources are listed in the National Register. The one historic architectural
property and three archaeological sites have not been evaluated for potential to be listed in the National
Register; the historic architectural property is listed in the MHC’s Inventory of Historic and Archaeological
Assets of the Commonwealth (“Inventory”). Of the remaining eight resources that have been evaluated,
two have been recommended potentially eligible and six have been recommended not eligible for listing in
the National Register.
The archaeological sensitivity assessment was conducted within a 300-foot-wide corridor that encompasses
the pipeline centerline and potential workspace associated with both the Looping Project and the HP
Replacement Project. Approximately 36 percent of the corridor was assessed as having moderate
archaeological sensitivity, and approximately 64 percent of the corridor was assessed as having low
archaeological sensitivity. No areas were assessed with high archaeological sensitivity.
Based on the results of the cultural resources due diligence report, PAL recommended that an
archaeological identification (intensive [locational] archaeological) survey be conducted for the proposed
Looping Project; no further archaeological survey was recommended for the HP Replacement Project.
PAL submitted a technical proposal to the Massachusetts SHPO to conduct an archaeological identification
survey for the Looping Project. On June 13, 2018, the Massachusetts State Archaeologist issued permit
number 3843 for PAL to conduct the survey.
A summary of the cultural resource investigations organized by the Looping Project and HP Replacement
Project is below.

4.7.3.1 ARCHAEOLOGICAL SURVEY AND RESULTS
Looping Project
The archaeological identification survey for the Looping Project began with a walkover inspection of the
Looping Project APE to confirm and/or refine the previous 2018 sensitivity assessment. The walkover
survey was conducted as a precaution because conditions were expected to differ from those observed
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during the initial field review conducted for the Looping Project in January 2018. Based on the results of
the walkover inspection, the Looping Project APE’s archaeological sensitivity was revised.
The archaeological identification survey subsurface testing consisted of 147 test pits excavated within the
archaeologically sensitive portions of the Looping Project APE. Two soil augers were also undertaken
within an area of low sensitivity to confirm the presence of eroded/truncated, poorly drained soils. No
archaeological sites or significant archaeological deposits were identified during the intensive survey
testing. Test pit excavations resulted in the recovery of 169 pieces of post-contact cultural material
primarily dating to the nineteenth and twentieth centuries. All of the recovered pieces of cultural material
are considered non-site finds associated with agricultural field scatter, a twentieth-century dumping
episode, or deposits from fill contexts that lack stratigraphic integrity. No pre-contact artifacts or features
were identified during the survey.
HP Replacement Project
The HP Replacement Project will occur within the fence line of Tennessee’s existing CS 261 and has been
assessed by PAL as having low archaeological sensitivity.

4.7.3.2 HISTORIC ARCHITECTURAL PROPERTIES IDENTIFICATION SURVEY
AND RESULTS
The historic architectural properties survey consisted of an overview and identification survey of the
Projects’ study areas. The information collected during the overview and identification survey was
reviewed to determine the location of properties that are listed or determined eligible for listing in the
National Register. Fieldwork was conducted to verify the location and condition of properties listed in or
determined eligible for listing in the National Register and, where the methodology called for it, to identify
other properties within the Projects’ APE that meet the established survey criteria of being at least 50 years
of age and possessing architectural integrity. Notes about the architectural features of the properties were
recorded and each was photographed with a high resolution digital camera and plotted on a base map. Data
about the condition of each property and the viewshed from the property to the Projects’ APE were
recorded. The collected data were used to make preliminary National Register recommendations for those
properties that have not been evaluated. Recommendations regarding the potential effects of the Projects’
are made for properties that are listed, determined eligible, or recommended by PAL as eligible for listing
in the National Register. The National Register criteria for evaluation were broadly applied to ensure that
all properties that appeared to have some potential for listing in the National Register were considered
during the assessment of the Projects’ effects.
A PAL senior architectural historian conducted fieldwork for the proposed Projects’ on July 3, 2018. The
field survey was accomplished from public ROWs and involved identifying all aboveground properties that
are at least 50 years old or were included in previous inventories occurring within the 300-foot study area.
Aerial base maps and property parcel maps were used during the fieldwork to identify all land within the
study area. The senior architectural historian visited all accessible parcels and associated properties within
the study area. Each property included in the survey was assigned a survey number and plotted on a base
map. Data about the current condition and significant characteristics of identified properties were recorded,
and the information on the inventory forms for previously surveyed properties was verified. Color
photographs of each surveyed property and its views toward the Projects’ area were taken with a highresolution digital camera.
The results of the historic architectural properties identification survey provided the information used to
develop the recommendations below. Based on the condition, integrity, materials, approximate age, design,
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and setting of the identified resources observed in the field, it is possible to make a preliminary assessment
regarding the potential National Register eligibility of each property. A preliminary assessment of the
potential effects of the Projects’ was conducted for properties that are listed or evaluated as potentially
eligible for listing in the National Register. The assessment took into account the location of the property
in relation to the proposed pipeline, the nature of the potential impacts, and the characteristics of the
property’s significance.
A total of four properties that met the basic survey criteria of being at least 50 years of age were recorded
within the recommended APE. These four properties were evaluated by PAL and recommended as not
eligible for listing in the National Register either because they no longer retain historic integrity or do not
possess any significant historical associations or architectural merit.
Tennessee recommends that the proposed Projects’ will have no effect on historic properties. The historic
architectural properties identification survey report was submitted to the Massachusetts SHPO on October
15, 2018. A response from the Massachusetts SHPO is pending and will be provided to the Commission
upon receipt.

4.8 Land Use
Characterization of land use in the area of the Projects was completed using information gathered from field
surveys conducted in November 2017 and May and July 2018, interpretation of aerial photographs of the
area, and from MassGIS land use datalayers. Land use types along the proposed pipeline route divided into
the following classifications: commercial/industrial land, open upland, wetlands, upland forest, residential
land, open water, and agriculture, which are defined as follows:
•

Commercial/Industrial Land – Manufacturing or industrial plants, paved areas, landfills, mines,
quarries, electric power and natural gas utility aboveground facilities, developed areas, railroad
yards, roads, and commercial or retail facilities;

•

Open Upland – Maintained utility ROWs, open fields, vacant land, herbaceous and scrub-shrub
uplands, and non-forested uplands;

•

Wetlands – Palustrine emergent, palustrine forested, and palustrine scrub-shrub wetlands;

•

Upland Forest – Forested area, not including forested wetlands;

•

Residential Land – Existing developed residential areas, including large developments, low,
medium, and high density residential neighborhoods, urban/suburban residential, multi-family
residences, ethnic villages, residentially zoned areas that have been developed, or short
segments of the route at road crossings with homes near the route alignment;

•

Open Water – Surface waters identified during field surveys; and

•

Agriculture – Cultivated or rotated cropland, orchards, vineyards, or hay fields.
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4.9 Rare or Unique Features
Rare or unique features include environmental or social conditions of the Projects’ sites and its immediate
surroundings that any increase in environmental impacts, however small or gradual, may result in an
unusual or disproportionate effect on environmental resources or quality or public health. The Projects’
areas are relatively typical of the region in regards to environmental and social conditions. No rare or
unique features were identified from field surveys or desktop review of aerial photographs, MassGIS
datalayers, and other sources.

4.10

Tidelands

No tidelands are located in or near the Projects. The Projects are located at an inland Massachusetts site,
approximately 70 miles from the nearest coastal zone and over 74 miles from the nearest mapped area of
tidelands jurisdiction (MassGIS 2011).
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5 ASSESSMENT OF IMPACTS
Tennessee has undertaken an extensive impact assessment as it relates to the Projects and the existing
resources in the vicinity of the Projects. All of the Projects’ facilities have been included in the impact
assessment, along with consideration of all resource areas including, but not limited to: wetlands and water
quality, climate change, air quality, rare species habitat and land alteration.
This Chapter provides an assessment of the negative and positive potential environmental impacts of the
Projects, including direct and indirect effects.

5.1 Primary Scoped Resources
5.1.1 Climate Change
The Massachusetts Global Warming Solutions Act of 2008 includes a requirement for the Commonwealth
to consider the reasonably foreseeable climate change impacts and greenhouse gas (“GHG”) emissions of
projects, and effects such as predicted sea level rise. This section discusses potential climate change impacts
as they relate to the proposed Projects, including the potential effects of climate change on the sites of the
Projects, consistency with the Massachusetts State Hazard Mitigation Plan and the Massachusetts Energy
Plan, greenhouse gas emissions associated with the Projects, and consistency with the MEPA greenhouse
gas policy.

5.1.1.1 CONSISTENCY
Massachusetts State Hazard Mitigation and Climate Adaptation Plan
On September 17, 2018, Massachusetts adopted a new State Hazard Mitigation and Climate Adaptation
Plan (“SHMCAP”), which updates the previous 2013 State Hazard Mitigation Plan. The SHMCAP is
designed to be consistent with Massachusetts Executive Order 569, issued in 2016, which directed state
agencies to develop and implement an integrated strategy to combat climate change and prepare for its
impacts.
The SHMCAP identifies four major changes that may occur in Massachusetts as a result of global climate
change: changes in precipitation, sea level rise, increases in temperature, and more extreme weather. The
SHMCAP describes projections that Massachusetts will see by the end of this century including: an annual
total precipitation increase up to 16%; 57% more days with greater than one-inch rainfall, while at the same
time experiencing a decrease in precipitation during the summer months; and an 18% increase in periods
of consecutive dry days (increased drought). The SHMCAP highlights that these changing patterns of
precipitation will alter seasonal distribution with more concentrated precipitation events creating severe
outcomes. It projects over the same time period a sea level rise from 4 to 10.5 feet on the Massachusetts
coast.
As described in the SHMCAP, the average annual temperature may increase over the same time period up
to 23% (10.8 degrees Fahrenheit), and this is more strongly weighted to increases in winter temperatures in
particular, with a significant decrease in days below freezing (42% decrease) and a 66% increase in average
winter temperatures. However, it does also include a significant increase in days over 90 degrees (64 or
more days per year) by the end of the century. Meanwhile, severe weather events, such as hurricanes,
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severe winter storms and tornados are projected to increase in magnitude and frequency as a result of
climate change.
The SHMCAP identifies fourteen (14) natural hazards that could be associated with the four major changes
identified above so that the hazards can be analyzed for planning, risk assessment and mitigation purposes.
The natural hazards evaluated are:
•

With changes in precipitation, increased risk of inland flooding, drought and landslides;

•

With sea level rise, increased risk of coastal flooding, coastal erosion and tsunamis;

•

With rising temperatures, increased average temperatures, and risk of extreme temperatures,
wildfires and invasive species; and

•

With extreme weather, higher risk from hurricanes and tropical storms, sever winter storms,
tornadoes and other severe weather events.

Section 5.1.1.2 below addresses adaptation and resiliency of the Projects and the measures incorporated
into the Projects’ design relative to these natural hazards identified in the SHMCAP. Note that the
SHMCAP also addresses earthquake risk, which is not a climate-change-associated hazard; earthquakes are
addressed in Section 4.1.2 for the area of the Projects.
Massachusetts Comprehensive Energy Plan
The Massachusetts Comprehensive Energy Plan (“CEP”) is being developed by the Massachusetts
Department of Energy Resources (“DOER”) and Executive Office of Energy and Environmental Affairs
(“EOEEA”) in response to Executive Order 569. It is designed to project the future energy demands of the
Commonwealth and examine strategies to meet that demand while meeting greenhouse gas emissions limits
that were set in the Global Warming Solutions Act of 2008. The written comment period for the CEP ended
on August 3, 2018, and release of the CEP report is pending. See also Section 1.2, above, regarding the
need for the Projects. Tennessee reiterates that it is undertaking the Projects because it is a transporter
providing natural gas capacity for its customers.

5.1.1.2 ADAPTATION AND RESILIENCY
The USEPA has evaluated the likely results of climate change for Massachusetts (USEPA 2017a). The
anticipated effects of climate change in Massachusetts include more frequent and heavier precipitation,
primarily in the winter and spring, and rising temperatures and sea level leading to eroding shorelines and
damage to infrastructure. As described in Section 5.1.1.1, the SHMCAP has identified 14 natural hazards
that may present increased risk in Massachusetts due to changes in precipitation, rising sea levels, increased
temperatures, and extreme weather events. Below, Tennessee has evaluated the impacts to and resiliency
of the Projects to these potential future changes.
Inland Flooding
Projections of hazards that may result from changing climate include an increase in the frequency and
intensity of precipitation events, which could result in more frequent inland flooding events, and an increase
in the land area susceptible to flooding. The risks from flooding events are higher for areas of development
located within the floodplain.
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As described in Section 4.2, Tennessee reviewed National Flood Insurance Program Flood Insurance Rate
Maps issued by the FEMA to identify proposed crossings of areas subject to flooding and velocity zones.
No portion of the Projects’ areas are located within the 100-year floodplain.
In general, precipitation events appear to produce flash flooding less commonly in the northeastern United
States as compared to other regions. Precipitation events have been found to differ from those in the central
and western United States because they are more disorganized in the northeast (Jessup and Colucci 2012).
The National Oceanic and Atmospheric Administration (“NOAA”) National Weather Service Flash Flood
Guidance (NOAA 2018) provides an estimate of the amount of rainfall required over a given area and
duration to cause waterbodies to flood. These estimates are based on the current soil moisture and stream
flow conditions for the area. Although the Projects are not located within mapped floodplain, flash flooding
is possible on streams in the area of the Projects. The average precipitation required to begin flooding in
the counties within the area of the Projects is at a rate of 2.25 to 2.75 inches an hour (NOAA 2018).
Flash flooding events could impact construction activities, particularly during construction of waterbody
crossings; however, because construction is a near-term activity, it is not expected to experience any
significant effects resulting from climate change. To minimize potential impact of flash floods during
construction, Tennessee will minimize construction during periods of high flow within waterbodies.
Measures will be implemented to provide the necessary equipment to handle waterbody flow increases
during pipeline installation activities. For flume crossings, these measures would include using
appropriately sized flumes to handle storm flows. For dam and pump crossings, these measures would
include having additional pumps on stand-by.
Flooding events in the area of the Looping Project during operation of the facility typically would not be
expected to impact a buried steel pipeline. The greatest risk of impact from flooding would occur at
waterbody crossings, where erosion of the streambed during flooding events can, over time, lead to shallow
cover or exposure of a buried pipeline at the crossing. Pipeline waterbody crossings will be designed to
minimize impacts from high velocity flows. Tennessee will also comply with PHMSA requirements.
Except as depicted on site-specific plans, the depth of cover for the proposed pipeline loop will be in
accordance with Tennessee’s minimum specifications, as set forth in Table 5-1. Scour analysis and
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 depth of cover will be used.
CS 261 is not located in a mapped floodplain, does not have a history of impacts from flooding, and is not
expected to be affected by future changes in inland flooding that may result from climate change. Tennessee
does not anticipate any impacts to the CS 261 facilities from changes to inland flooding or flash flooding.
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Table 5-1. Tennessee Minimum Specifications for Depth of Cover (Inches)
Location a

Normal Soil

Consolidated Rock

USDOT PHMSA Class 1, 2, 3, and 4

36

24

Land in Agriculture

48

24

Drainage ditches of public roads or railroad crossings

60

24

Navigable river, stream, or harbor

60

24

Minor waterbody crossings

60

24

a: As defined by USDOT Pipeline and Hazardous Material Safety Administration (“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 five 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.

Drought
Decreases in predicted average summer precipitation and increased consecutive days without precipitation,
along with increased average temperature and high temperature extremes, have the potential to affect
evapotranspiration and result in higher and more severe drought occurrence in the northeastern U.S.
Impacts to the Projects from drought would be limited primarily to impacts to potential vegetation
restoration success following construction of the Projects. Because restoration is a relatively near-term
activity, it is unlikely to be affected by any long-term effects of climate change. Proper restoration of
vegetation along the ROW will be in accordance with FERC requirements and the Projects’ ECMP, and
revegetation will be monitored until success criteria have been achieved.
Water use during construction will be limited to short-term use for hydrostatic testing, horizontal directional
drilling, and dust control. Tennessee anticipates obtaining the necessary volumes for these uses from
municipal water sources. These water uses will end once the construction activity is complete. Tennessee
does not anticipate any significant change to its operational water use as a result of the Projects, and drought
conditions are not expected to impact or be impacted by the Projects.
Landslides
As described in Section 4.1, the Projects will be located in a lowlying area in the Connecticut River Valley.
Mapping from the Massachusetts Geological Survey indicates that the area of the Projects is located in a
region of “Stable” soil stability, indicating that it has a very low relative slide ranking and that significant
destabilizing factors would be required for instability. Although landslides could become more frequent
with increase precipitation due to climate change, based on its general topography this area would be
expected to remain an area of relatively low susceptibility.
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To address the low probability of impacts due to slope instability, best management practices to be used
include the installation of permanent trench breakers in accordance with the details provided within the
FERC’s Plan and Procedures, included in Tennessee’s ECMP. Trench breakers are an important part of
preventing groundwater from traveling along the pipe trench, which could undermine the pipeline and cause
slope failures. Installation of trench breakers is coordinated with installation of permanent slope breakers
to effectively control water across the pipeline ROW.
Where appropriate, Tennessee will also install temporary and/or permanent slope breakers diagonally
across project workspaces on slopes, to control erosion by reducing and shortening the length and
concentration of runoff. The degree of slope, soil characteristics, runoff area, and location of suitable outlets
will determine the number and shape of slope breakers required. Stabilization with restoration of vegetation
as soon as practicable following construction, in accordance with the ECMP, will also reduce risk of impact
due to slope instability.
During operations, routine inspection of the pipeline and compression facilities will be conducted to identify
any potential problems that may develop. The potential for slope failure due to earthflow along the
proposed ROW for the pipeline loop would be minimized through specialized construction techniques and
the use of erosion control procedures outlined in the FERC Plan and the FERC Procedures, which are
incorporated into Tennessee’s ECMP.
Coastal Hazards
The Projects are located inland and well above sea level, making them less susceptible to sea-level rise and
associated impacts from coastal flooding and erosion, storm surge, or tsunamis. Tennessee does not
anticipate any potential impact to the Projects from coastal hazards.
Temperature Increases
Climate change projections predict and increase in annual average temperatures, increased fluctuation,
higher winter temperatures and changes to the frequency of extreme temperatures. Temperature changes
are not expected to result in any physical impacts to facilities associated with the Projects. The main impact
from future temperature changes could changes in market demand for natural gas. If projections are correct,
higher annual temperatures, and especially higher winter temperatures with fewer days below freezing,
could result in some decrease in the demand for natural gas for home heating in Massachusetts and the
Northeast over the long term. However, this impact is not expected to remove the current need for capacity
increase. Furthermore, declines in use of natural gas for home heating may be offset by future natural gas
demands for electric generation as the region’s baseload energy sources evolve.
Wildfires
Hotter, drier summers and more consecutive days without rainfall have the potential to increase the risk of
wildfires in the Northeast. According to the SHMCAP, Barnstable and Plymouth Counties are the most
vulnerable to wildfires due to their vegetation, sandy soils and wind conditions. Pitch pine, scrub oak, and
oak forests vegetation communities tend to have the highest wildfire hazard as a fuel source. A risk
assessment was conducted by the Northeast Wildfire Risk Assessment Geospatial Work Group for fire risk
in the U.S. Forest Service Northeastern Area, which includes Massachusetts. Risk for this assessment was
based on fuels, wildland-urban interface, and topography, to identify areas of most wildfire risk. Although
the spatial data set from the risk assessment is not available for detailed analysis, the mapping included in
the 2018 SHMCAP shows that Hampden County, including northern and central Agawam, generally have
a relatively high wildfire risk area, although the area towards the Connecticut border where the Projects are
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located appear mostly outside of wildfire hazard areas. However, scrub-shrub and oak-hemlock-white pine
forest vegetation communities, especially, in the vicinity of the Projects could represent areas of wildfire
risk.
Tennessee’s facility design and emergency response procedures are designed to addresses the safety of its
facilities during natural catastrophes, including events such as fires and severe weather events. The
proposed Projects’ facilities will be designed, constructed, operated, and maintained in accordance with the
USDOT federal safety standards found in 49 CFR Part 192. The regulations are intended to ensure adequate
protection for the public from natural gas pipeline system failures by specifying design and construction
requirements, liquid removal, emergency shutdown procedures, pressure limiting devices, additional safety
equipment, and ventilation requirements for compressor station facilities. Tennessee’s pipeline system
includes many pipeline design and equipment features, in addition to routine inspection and maintenance
programs that are designed to increase the overall safety of the system and protect the public from any
system failures due to operations, incidents, or natural catastrophes.
Tennessee’s Gas Control Center is located in Houston, Texas. The center monitors system pressures, flows,
and customer deliveries 24 hours a day, 365 days a year. Tennessee maintains a backup location for gas
control operations in the event the primary location is out of service. Additionally, Tennessee operates area
offices along its pipeline route that allow Tennessee’s personnel to provide quick response in an emergency
situation and to direct safety operations, as necessary.
In the event of a wildfire or other emergency which threatens Tennessee’s facilities, Tennessee would
activate procedures in its facility-specific Emergency Response Manuals, which details procedures to be
followed when responding to, investigating, and correcting the cause of an emergency, such as natural
disasters, severe weather conditions, disruptions to normal operations, and catastrophic failure and damage.
The procedures and design features for the compressor facility and pipeline will allow Tennessee to adapt
to natural hazards, such as wildfires, that may occur with changing climate.
Invasive species
Noxious weeds and invasive plants can disrupt native ecosystems by displacing native species and altering
habitat characteristics. Invasive species may also include insects, agricultural pests, and aquatic species
that can cause in significant damage to native ecosystems and economic costs for agriculture, forestry,
commercial and recreational fishing, and other industries. Changes in precipitation and temperatures can
result in stress and reduced resiliency in native ecosystems, making them more susceptible to invasion,
while at the same time, a decrease in winter days below freezing may make environmental conditions in
the Northeast more favorable to certain invasive species.
Noxious weeds and invasive plants were identified during field surveys for the Project. Impacts from
construction activities such as land clearing and land disturbance, and movement of equipment from areas
with invasive species already present, can have potential to result in the spread of invasive plant species
post-construction. However, Tennessee has developed a Preliminary Invasive Plant Management Plan (see
Appendix D), incorporated into the Projects’ ECMP, which will minimize the spread of invasive plants
during construction. The plan discusses methods for conducting pre-construction invasive plant surveys
and incorporates standard invasive and noxious weed best management practices that will be implemented
and maintained through the construction of the Projects to reduce the likelihood of introducing or spreading
noxious weeds. The plan will be updated upon completion of the pre-construction invasive plant surveys
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to incorporate species-specific best management practices developed in coordination with the appropriate
agencies to prevent the introduction or spread of invasive plant species and noxious weeds resulting from
construction and restoration activities.
During operations, Tennessee will maintain low-growing vegetation within the permanent ROW, in
accordance with USDOT and FERC requirements. Impacts to invasive species from climatic changes are
likely to occur over a wide region, and effects of the proposed Projects will be negligible in that context.
Extreme Weather
Extreme weather events include hurricanes, tropical storms, severe winter storms, tornados, and severe
thunderstorms, which have been projected to increase in duration, frequency and severity with changing
climate. These extreme weather conditions present the most hazards to coastal locations.
The majority of impacts to the Projects from extreme weather would be due to secondary effects from
flooding, fires, landslides or erosion damage that might be triggered by these severe events. These impacts
are discussed in the above sections. In addition, hurricanes, tornados, winter storms, and thunderstorms are
accompanied by strong winds, which can have the potential to bring down trees and powerlines, and damage
buildings and other structures. Severe winter storms are often accompanied by heavy snowfall, which can
also cause hazardous roadway conditions and power outages.
Tennessee addresses the safety of its facilities during natural catastrophes, including severe weather events,
through its facility design and emergency response procedures. Tennessee’s facility-specific Emergency
Response Manuals detail the procedures to be followed when responding to, investigating, and correcting
the cause of an emergency, such as natural disasters, severe weather conditions, disruptions to normal
operations, and catastrophic failure and damage.
USDOT regulations found in 49 CFR § 192.163 identify design and construction standards for compressor
stations. These regulations specify the following:
•

Each building on a compressor station site must be made of noncombustible material;

•

Safe distances must be maintained between the compressor building and structures on adjacent
properties; and

•

Adequate space must be maintained around the main compressor building to allow the free
movement of fire-fighting equipment.

In the event of an alternating current (“AC”) power loss at the station, a natural gas-fired back-up generator
will come online automatically to provide station power until commercial AC power service is restored. A
battery system will provide direct current (“DC”) power for essential equipment during the interim outage
period. The modifications at existing CS 261 as part of the HP Replacement Project will be designed and
constructed to meet the safety standards established by the USDOT (49 CFR Part 192). These regulations
are intended to ensure adequate protection for employees and the public.
Tennessee’s pipeline system also includes many pipeline design and equipment features, in addition to
routine inspection and maintenance programs that are designed to increase the overall safety of the system
and protect the public from any system failures due to operations, incidents, or natural catastrophes. These
features and programs are also applicable to proposed pipeline facilities. The pipeline design incorporates
the use of high strength micro-alloyed steel pipe, which has extremely good facture toughness.
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As described above, Tennessee has a Gas Control Center in Houston, Texas, that monitors system pressures,
flows, and customer deliveries 24 hours a day, 365 days a year. Tennessee also maintains a backup location
for gas control operations in the event the primary location is out of service. Additionally, Tennessee
operates area offices along its pipeline route that allow Tennessee’s personnel to provide quick response in
an emergency situation and to direct safety operations, as necessary.
The procedures and design features for the compressor facility and pipeline will allow Tennessee to adapt
to potential changes in frequency, duration and/or severity of extreme weather events with climate change.

5.1.2 Greenhouse Gas Emissions
The MEPA GHG Emissions Policy and Protocol (“Policy”, last revised May 5, 2010) is intended to inform
the MEPA office of the quantity of GHG emissions associated with the construction and operation of the
proposed Projects, by assessing the Projects’ baseline, considering where alternatives are available, and
evaluating the feasibility and impact of performing the alternatives. A GHG Analysis was performed and
documented in accordance with the Policy. GHG emissions were calculated for the Projects’ baseline
assuming standard practices. Alternative methodologies that could reduce GHG emissions were also
evaluated for their applicability and plausibility. Those alternative methods that could be practically applied
were chosen and new GHG emissions (if applicable) were determined assuming these mitigation options.
The detailed GHG Analysis is in Appendix J.
Tennessee reiterates that, as set forth in detail in Section 1.2, above, the Projects are the result of specific
requests from Tennessee’s customers, CMA and Holyoke. Tennessee’s role as a transporter of natural gas
is limited in this scenario. For these reasons, the MEPA review is limited to the specific Projects detailed
in this DEIR; an analysis of the larger natural gas system and GHG emissions in Massachusetts and the
region is beyond the scope of the Projects.

5.1.2.1 PROJECTS’ CONSTRUCTION EMISSIONS
During the construction period, GHG emissions will be emitted from diesel-fired non-road construction
equipment and diesel and gasoline-fired on-road construction and commuter vehicles. Emissions may also
occur when gas is vented as the new pipeline loop is connected to the existing pipeline (referred to as a “tiein”). GHG emissions associated with construction are carbon dioxide (“CO2”), methane (“CH4”), and
nitrous oxide (“N2O”) from construction and commuter vehicle internal combustion engines. CH4 and CO2
may be released from pipeline operations involved with the tie-in, which is a one-time event and emissions
will not continue beyond the construction period. Emissions of GHGs are typically expressed in terms of
CO2 equivalents (“CO2e”), where the potential of each gas to increase heating in the atmosphere is
expressed as a multiple of the heating potential of CO2, or its global warming potential.
During the commissioning process of the pipeline loop, CH4 and CO2 may be released. These GHG
emissions will result from purging the air out of the new pipeline loop and filling it with natural gas. This
is a necessary and important step to make sure that the oxygen level inside of the new pipeline loop meets
safety thresholds. A safety valve will be opened to allow the air to vent from the pipeline loop and small
amounts of natural gas will vent to the atmosphere to ensure that the air is removed prior to placing the
pipeline loop into service. In addition, shortly after placing the pipeline loop into service, Tennessee will
run a pig through the pipeline loop to clean impurities and check pipe wall integrity. Emissions from
pigging are a result of venting the pig launcher and receiver barrels (traps) prior to opening hatches. Pig
Launcher and receiver barrels are short sections of pipe that protrude out of the ground to allow loading
and unloading of the pigs. The loading or removal of the pigs will cause a small amount of natural gas to
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escape when the launcher or receiver barrel is vented prior to opening. These purging and inspection
operations during commission are one-time events and emissions will not continue beyond the construction
period.
Table 5-2 provides a summary of the calculated GHG emissions from the construction phases of the
Projects. The GHG analysis for the Projects is provided in Appendix J. These emissions account for the
mitigation efforts detailed in Chapter 8.
Table 5-2. Construction GHG Emissions from the 261 Upgrade Projects
EMISSIONS (TPY)
PHASE
CO2

CH4

N2 O

CO2E

3,007.37

0.76

0.18

3,078.99

HP Replacement Project

914.87

20.82

0.06

1,451.94

TOTAL

3,922.24

21.58

0.23

4,530.92

Looping Project

1 VOC – non-methane/ethane volatile organic compounds
2 HAPs – as aggregated total HAPs

5.1.2.2 LOOPING PROJECT OPERATIONAL EMISSIONS
Tennessee has calculated potential GHG emissions from the operation of the Looping Project. During
normal operation of the pipeline loop, the release of very small amounts of natural gas containing CH4 and
smaller amounts of VOCs, HAPs, and CO2 may occur. Emissions of VOCs and HAPs are further described
below in Section 5.1.3. The location of fugitive emissions is primarily limited to valves at either end of the
new pipeline loop. The underground pipeline itself is not a source of fugitive emissions. Even though
newly constructed underground pipelines are not anticipated to have fugitive emissions during normal
operation, emission factors from the Interstate Natural Gas Association of America (“INGAA”) GHG
Emission Guidelines and the pipeline length were used to conservatively estimate fugitive emissions. for
the Project.. Cathodically protected steel pipe will be used for the pipeline loop to inhibit rust formation.
The emissions quantified are the emissions being emitted each year. The GHG emissions calculations are
summarized in Table 5-3 below and are provided in Appendix J.
Other non-routine operations may occur for long-term maintenance procedures or unplanned venting of
pipeline sections. Long-term maintenance consists of pipeline inspections and includes small releases of
gas when venting the pig launcher or receiver prior to opening the hatches which may occur every 5-7
years. Venting occurs when a section of pipe that is in service must be depressurized to safely perform any
required repairs and may be required if there is a need to perform maintenance on a portion of a pipeline.
Venting is not expected to occur along the pipeline loop. CH4 and CO2 emissions from in-line inspections
and venting are sporadic in nature and are expected to occur infrequently.
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Table 5-3. Operational GHG Emissions from Pipeline Facilities Associated with the Looping
Project
Project Phase

Emissions (tons)

Frequency

Normal Operations
Non-Routine Operations

GHG 1

Annual

0.41

Once per 5-7 years / Sporadic & Infrequent / if needed

221.7

1 GHG – as CO2e.

5.1.2.3

HP REPLACEMENT PROJECT OPERATIONAL EMISSIONS

The new compressor turbine and emergency generator to be installed at CS 261 will be fueled with natural
gas, and operational air emissions from these combustion sources will include GHGs. The emergency
generator will be operated to provide electrical power in the event of unforeseeable circumstances such as
a power outage or voltage reduction, and for maintenance checks and readiness testing as recommended by
the manufacturer. There is no time limit on the use of this engine for emergency purposes. The operation
of the emergency generator will comply with all applicable federal and state requirements. In addition,
fugitive emissions will be associated with piping components and there will be vented emissions associated
with portions of the Project to relieve pressure in the system due to startup, shutdown, or maintenance
procedures.
The estimated annual GHG emissions for the operation of the HP Replacement Project are summarized in
Table 5-4. Current existing CS 261 GHG emissions are summarized in Table 5-5. The total CS 261 GHG
emissions following completion of the HP Replacement Project are summarized in Table 5-6. Table 5-7
summarizes the current existing station GHG emissions and the future station emissions following
construction of the Project.
Table 5-4. Operational GHG Emissions from the HP Replacement Project
Emissions (tpy)

Equipment

1

GHG 1

Solar Taurus 70

46,683

Emergency Generator

96

Fugitives

191

Venting

4,515

TOTAL

51,484

GHG – as CO2e.

102

Draft Environmental Impact Report – 261 Upgrade Projects
Table 5-5. Current Existing Station Potential to Emit GHGs
Emissions (tpy)

Equipment

GHG 1

Existing Centaur 50-5500S

28,203

Existing Saturn 10-1000

8,442

Existing Centaur 40-4500S

26,453

Existing Centaur 50-6200LS

30,796

Existing Diesel Emergency Generator

7

Existing Natural Gas Emergency Generator

39

Existing Station Venting

7,285

Existing Insignificant Combustion Equipment

1,539

TOTAL

102,763

1 GHG – as CO2e.

Table 5-6. Station Potential to Emit GHGs after HP Replacement Installation
Emissions (tpy)

Equipment

GHG 1

Existing Centaur 40-4500S

26,453

Existing Centaur 50-6200LS

30,796

Existing Diesel Emergency Generator

7

Existing Station Venting (Equipment to remain)

4,169

Existing Insignificant Combustion Equipment

1,539

HP Replacement Project

51,484

TOTAL

114,448

1 GHG – as CO2e.

Table 5-7. Current versus Future Station Operational GHG Emissions following the HP
Replacement Project
Emissions (tpy)

Equipment

1

GHG 1

Current Station

102,763

Future Station

114,448

GHG – as CO2e.
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GHG emissions in Massachusetts are reported pursuant to two rules: the USEPA’s Mandatory Reporting
Rule, codified under 40 CFR Part 98, and the MassDEP’s Greenhouse Gas Emissions Reporting Rule at
310 CMR 7.71. As a natural gas transmission compressor station, CS 261 may potentially be regulated by
Subpart C (stationary combustion) and Subpart W (Oil and Natural Gas Systems) of the USEPA rule and
310 CMR 7.71(5)(a)1 for state level GHG reporting for facilities which have Title V Operating Permits.
Subpart C covers fuel combustion in the compressor turbines, compressor engines, and the gas-fired heaters.
The emergency generator is not included, as emergency equipment is not included in Subpart C. Subpart
W covers venting of the compressor turbines, venting of condensate storage tanks, station venting, and
equipment leaks from piping components. The rule requires monitoring and reporting if an applicable
source emits greater than actual emissions of 25,000 metric tons of GHGs from certain source categories.
CS 261 is currently reporting under this regulation and will continue to report if actual emissions remain
above the reporting threshold.
GHG emissions are regulated in Massachusetts pursuant to MassDEP’s air permitting regulations at 310
CMR 7.00, on the basis of carbon dioxide equivalents. Under these regulations, GHG permitting is required
if construction, substantial reconstruction or alteration of a facility or emission unit results in an increase of
potential emissions of regulated GHGs equal to or greater than 75,000 tons per year. The Projects will not
cause an increase in potential emissions of GHGs at this level.

5.1.3 Air Quality
5.1.3.1 PROJECTS’ CONSTRUCTION IMPACTS
The Projects will result in short-term (lasting only for the duration of the construction period), highly
localized effects on air quality during construction, primarily from fugitive dust from land disturbance
during construction activities and combustion emissions associated with the operation of the construction
equipment. No federal or state air permits are required for these temporary air emissions.
Construction activities will result in the temporary generation of fugitive dust due to disturbance of the
surface and other dust generating actions. Indirect emissions during the construction period will be
associated with delivery vehicles and construction worker commuting. These emissions will be temporary
and of limited duration, will occur only as a result of construction activities, and will not significantly
increase ambient pollutant concentrations.
The quantity of fugitive dust generated during construction depends on the size of the area disturbed and
the intensity of construction activity, as well as on the silt and moisture content of the soil, the wind speed,
and the speed, weight, and volume of vehicular traffic. Worst-case fugitive particulate matter emissions
for PM10 and PM2.5 were calculated based on USEPA AP-42 recommended emission factors for heavy
construction activities (a compilation of air pollutant emission factors) (USEPA 1995), along with estimates
of the extent and duration of active surface disturbance. The use of the heavy construction emission factor
from USEPA AP-42 is meant to be general and is used to cover a wide range of construction operations.
This emission factor may actually overestimate potential fugitive dust generated by the proposed
construction of the Projects and, to be conservative, does not include mitigation measures outlined in the
fugitive dust control plan.
Exhaust emissions of NOX, CO, PM10, PM2.5, SO2, VOCs, and HAP from construction equipment and
vehicle engines used during construction of the Projects were estimated based on the anticipated types of
non-road and on-road equipment and their levels of use. Emission factors for diesel and gasoline on-road
vehicles were obtained using USEPA’s Motor Vehicle Emission Simulator (“MOVES”) model
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(USEPA 2014). Emission factors for diesel and gasoline non-road equipment engines were obtained using
USEPA’s NONROAD model documentation (USEPA 2010). Emission factors applied to the Projects that
use Tier 2 diesel engine standards are conservative (estimate higher emissions) and do not reflect the
potential of utilizing engines that meet more stringent emissions standards. Ultra-low sulfur diesel fuel will
be used for the non-road diesel vehicles.
The estimated emissions for construction of the Projects’ facilities are summarized in Table 5-8. The
assumptions, data, and emission factors used to estimate emissions from construction activities are provided
in Appendix I.
Table 5-8. Emissions from Construction of the 261 Upgrade Projects
Emissions (tpy)
Phase
CO

NOX

VOC1

SO2

PM10

PM2.5

HAPs2

CO2

CH4

N2O

CO2e

Looping Project

34.50

20.00

2.27

0.04

24.21

4.67

0.13

3,007.37

0.76

0.18

3,078.99

HP Replacement Project

5.64

6.23

0.69

0.01

2.74

0.79

0.04

914.87

20.82

0.06

1,451.94

TOTAL

40.14

26.23

2.97

0.04

26.95

5.46

0.18

3,922.24

21.58

0.23

4,530.92

1 VOC – non-methane/ethane volatile organic compounds
2 HAPs – as aggregated total HAPs

5.1.3.2 LOOPING PROJECT OPERATIONAL IMPACTS
As described above in Section 5.1.2.2, during normal operation of the new pipeline loop, the release of very
small amounts of natural gas containing CH4 and smaller amounts of VOCs, HAPs, and CO2 may occur.
Other non-routine operations may also occur for long-term maintenance procedures or unplanned venting
of pipeline sections. Long-term maintenance consists of pipeline inspections and includes small releases
of gas when venting the pig launcher or receiver prior to opening the hatches which may occur every 5-7
years. Venting occurs when a section of pipe that is in service must be depressurized to safely perform any
required repairs and may be required if there is a need to perform maintenance on a portion of a pipeline.
Venting is not expected to occur along the pipeline loop. Emissions from in-line inspections and venting
are sporadic in nature and are expected to occur infrequently.
Table 5-9 lists the calculated emissions from the operation of the pipeline loop (GHGs are discussed above
in Section 5.1.2). These emissions account for the mitigation efforts detailed in Chapter 8.
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Table 5-9. Operational Emissions from Pipeline Facilities Associated with the Looping Project
Emissions (tons)
Project Phase

Frequency

Normal Operations

Annual

Non-Routine Operations

Once per 5-7 years / Sporadic & Infrequent / if needed

VOC 1

HAPs 2

GHG 3

0.00009

0.000001

0.41

0.05

0.0007

221.7

1 VOC – non-methane/ethane volatile organic compounds.
2 HAPs – Hazardous Air Pollutants; as aggregated total HAPs
3 GHG – as CO2e

There are no anticipated significant long-term effects on air quality associated with the operation of the
existing pipelines or the new pipeline loop. The Looping Project does not require any air plan approvals
from MassDEP.

5.1.3.3 HP REPLACEMENT PROJECT OPERATIONAL IMPACTS
The new compressor turbine and emergency generator will be fueled with natural gas. Operational air
emissions from these combustion sources will include NOx, VOCs, CO, SO2, PM10, PM2.5, HAPs, as well
as GHGs. The compressor turbine will be equipped with Solar’s lean premix technology, known as
SoLoNOxTM. Compressor turbines with SoLoNOxTM use this technology to ensure uniform air/fuel mixture
and to limit NOx, CO, VOC, and HAP emissions. The turbine will also be equipped with an oxidation
catalyst to further control CO, VOC, and HAP emissions.
The emergency generator will be operated to provide electrical power in the event of unforeseeable
circumstances such as a power outage or voltage reduction, and for maintenance checks and readiness
testing as recommended by the manufacturer. There is no time limit on the use of this engine for emergency
purposes. The operation of the emergency generator will comply with all federal and state requirements.
The estimated annual emissions for the operation of the compressor station are summarized in Table 5-10.
Based on the HP Replacement Project emissions, a NMCPA application was required to be submitted to
MassDEP to obtain an air permit and authorization for construction. The assumptions, data, and emission
factors used to estimate emissions are provided in Appendix I and as an attachment to the NMCPA air
permit application submitted to MassDEP (Authorization ID #17-AQ02/03F-000007-APP). The NMCPA
application has been revised and was resubmitted to MassDEP on March 21, 2018, September 11, 2018,
and November 15, 2018 via the on-line filing system (ePlace). The revised NMCPA application reflects
the HP Replacement Project revisions and response to information requests received in response to the
original and revised applications (MassDEP letters to Tennessee dated January 19, 2018, May 15, 2018,
and October 16, 2018). The NMCPA application process is currently ongoing with MassDEP and
additional information requests and responses may occur. As discussed in Section 4.3.1.1, authorization
for operation of the emergency generator will be obtained through the MassDEP’s ERP. However, for air
permit applicability purposes, the generator emissions were included as part of the overall HP Replacement
Project. Current existing emissions from CS 261 are summarized in Table 5-11. The total CS 261 emissions
following completion of the HP Replacement Project are summarized in Table 5-12. A comparison of the
current configuration to the future configuration is provided in Table 5-13.
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Table 5-10. Operational Emissions from HP Replacement Project
Equipment

1
2
3

Emissions (tpy)
NOx

CO

SO2

PM10

PM2.5

VOC 1

HAPs 2

GHG 3

Solar Taurus 70

14.14

3.99

5.59

2.63

2.63

2.14

0.21

46,683

Emergency Generator

0.50

1.00

0.011

0.008

0.008

0.25

0.059

96

Fugitives

--

--

--

--

--

0.04

0.001

191

Venting

--

--

--

--

--

0.99

0.014

4,515

TOTAL

14.64

4.99

5.60

2.64

2.64

3.41

0.28

51,484

Major Source Thresholds (PSD/NNSR)

25

250

250

250

250

25

--

--

VOC – non-methane/ethane volatile organic compounds.
HAPs – as aggregated total HAPs
GHG – as CO2e.

Table 5-11. Current Existing Station Potential to Emit
Equipment

Emissions (tpy)
NOx

CO

SO2

PM10

PM2.5

VOC 1

HAPs 2

GHG 3

Existing Centaur 50-5500S

39.87

29.01

0.90

1.74

1.74

8.85

0.25

28,203

Existing Saturn 10-1000

28.91

11.08

0.25

0.48

0.48

0.70

0.07

8,442

Existing Centaur 40-4500S

37.38

27.22

0.84

1.63

1.63

8.28

0.23

26,453

Existing Centaur 50-6200LS

15.13

7.71

0.15

4.96

4.96

8.60

0.27

30,796

Existing Diesel Emergency Generator

0.18

0.04

0.01

0.01

0.01

0.015

0.0002

7

Existing Natural Gas Emergency Generator

0.73

1.23

0.005

0.003

0.003

0.10

0.005

39

Existing Station Venting

1.59

7,285

Existing Insignificant Combustion Equipment

0.32

0.73

0.01

0.13

0.13

0.41

0.02

1,538

TOTAL

122.51

77.01

2.17

8.96

8.96

28.54

0.88

102,763

1 VOC – non-methane/ethane volatile organic compounds.
2 HAPs – as aggregated total HAPs
3 GHG – as CO2e.
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Table 5-12. Station Potential to Emit Emissions after HP Replacement Project Installation
Equipment

Emissions (tpy)
NOx

CO

SO2

PM10

PM2.5

VOC 1

HAPs 2

GHG 3

Existing Centaur 40-4500S

37.38

27.22

0.84

1.63

1.63

8.28

0.23

26,453

Existing Centaur 50-6200LS

15.13

7.71

0.15

4.96

4.96

8.60

0.27

30,796

Existing Diesel Emergency Generator

0.18

0.04

0.01

0.01

0.01

0.015

0.0001

7

Existing Station Venting

0.91

4,169

HP Replacement Project

14.64

4.99

5.60

2.64

2.64

3.41

0.28

51,484

TOTAL

67.33

39.96

6.61

9.25

9.25

21.22

0.80

112,909

1 VOC – non-methane/ethane volatile organic compounds.
2 HAPs – as aggregated total HAPs
3 GHG – as CO2e.

Table 5-13. Current versus Future Station Operational Emissions following the HP Replacement
Project
Equipment

Emissions (tpy)
NOx

CO

SO2

PM10

PM2.5

VOC 1

HAPs 2

GHG 3

Current Existing Station

122.5

77.0

2.2

9.0

9.0

28.5

0.90

102,763

Future Station

67.6

40.7

6.6

9.4

9.4

21.6

0.82

114,448

Change

-54.9

-36.3

4.4

0.4

0.4

-6.9

-0.08

11,685

1 VOC – non-methane/ethane volatile organic compounds.
2 HAPs – as aggregated total HAPs
3 GHG – as CO2e.

As required to support the air permit application for the HP Replacement Project, the air emissions
associated with the operation of the new compressor turbine and emergency generator were evaluated with
dispersion modeling relative to the NAAQS. The dispersion modeling, fully documented in the air permit
application materials was conducted in accordance with MassDEP and USEPA requirements using
USEPA’s AERMOD dispersion model (see Appendix H for the dispersion Modeling Report submitted with
the Plan Approval Application).
Following standard modeling procedure, the first step in modeling to demonstrate compliance with the
NAAQS was to determine the maximum ambient air quality impacts of the HP Replacement Project sources
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for comparison to the USEPA significant impacts levels (“SIL”s). Pollutants with modeled concentrations
less than the SILs do not require further analysis and demonstrate compliance with the NAAQS. As shown
in Table 5-14, the maximum modeled concentrations are below the SILs for all pollutants and averaging
periods. The NAAQS are included in the table for reference. Because the modeled concentrations were
below the SILs, the HP Replacement Project emissions comply with the NAAQS without further analysis.
MassDEP did however request modeling of the future configuration of the station following the HP
Replacement Project for comparison to the NAAQS for the criteria pollutants. Therefore, facility-wide
modeling was conducted for the existing compressor turbines (that will remain following the project) with
the proposed new compressor turbine and emergency generator. The results of the future, facility-wide
modeling for all pollutants are summarized in Table 5-15. Note that this modeling included a full
cumulative analysis where the ambient monitored background concentration (as listed in Table 4-6) was
summed with the concentration from the facility-wide modeling. The modeling results for the future
configuration of the station following the HP Replacement Project are below all of the NAAQS.
Table 5-14. Dispersion Modeling Results – HP Replacement Project
Pollutant

NO2

CO

PM10

PM2.5

SO2

Averaging Period

AERMOD Model Result
(µg/m³)

SIL
(µg/m³)

NAAQS
(µg/m³)

1-hour

2.98

7.5

188

Annual

0.18

1

100

1-hour

189.58

2000

40,000

8-hour

19.51

500

10,000

24-hour

0.12

5

150

24-hour

0.10

1.2

35

Annual

0.01

0.3

12

1-hour

0.76

7.8

196

3-hour

0.67

25

1,300

24-hour

0.23

5

365

Annual

0.023

1

80

Notes: µg/m3 = micrograms per cubic meter
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Table 5-15. Dispersion Modeling Results – Facility-wide Analysis
Pollutant

NO2

CO

PM10

PM2.5

SO2

Averaging Period

AERMOD Model
Result
(µg/m³)

Background
Concentration
(µg/m³)

Total
(µg/m³)

NAAQS
(µg/m³)

1-hour1

8.23

83.35

91.58

188

1-hour2

25.62

83.35

108.97

188

Annual

0.56

22.84

23.40

100

1-hour

187.44

2528.74

2716.18

40,000

8-hour

19.12

2298.85

2317.97

10,000

24-hour

0.98

27.67

28.65

150

24-hour

0.48

17.40

17.88

35

Annual

0.06

6.92

6.98

12

1-hour

0.76

11.70

12.46

196

3-hour

0.88

12.07

12.95

1,300

24-hour

0.28

13.62

13.90

365

Annual

0.03

8.84

8.87

80

1 Based on normal emissions/operating conditions.
2 Based on emission for below 0°deg ambient conditions.

The following subsections discuss the HP Replacement Project relative to permitting requirements and
applicable performance standards.

5.1.4 Wetlands and Water Quality
The Projects are not anticipated to have long-term negative impacts on groundwater, surface water
resources, or wetlands. General and site-specific mitigation for the area of the Projects are discussed in
Chapter 8.

5.1.4.1 GROUNDWATER HYDROLOGY AND QUALITY
The Projects are not anticipated to have long-term negative impacts on groundwater supply or quality. No
sole-source aquifers are within or near the area of the Projects and no groundwater withdrawals from public
or private water supply wells are anticipated during the Projects’ construction or operation; therefore, no
impacts on groundwater supply are expected.
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Groundwater Contamination
Tennessee does not anticipate any potential issues relative to hazardous materials during construction and
operation of the Project facilities. Tennessee proposes to implement construction practices designed to
reduce and/or mitigate potential impacts on groundwater during construction as detailed within the FERC
Plan and FERC Procedures, incorporated in the Projects’ ECMP. Tennessee and its contractors will adhere
to these practices related to groundwater protection including specifications for trench breakers and
dewatering as well as restrictions on refueling and storage of hazardous substances. Minimum refueling
distances will be maintained at least 200 feet and 400 feet from identified private and public/community
wells, respectively. Auxiliary fuel tanks will be used to reduce the frequency of refueling operations.
Tennessee will conduct pre- and post-construction monitoring for well yield and water quality for any
public or private wells identified within 150 feet of the construction workspaces, with landowner
permission. In the unlikely event that construction of the proposed Projects temporarily impacts private or
public well quality or yield, Tennessee will provide alternative water sources or offer compensation to the
well owner. Should permanent well damage be sustained, Tennessee will either compensate the well owner
or make arrangements for a new well to be drilled. Further, Tennessee will avoid any potential disturbances
to contaminated materials if encountered during construction and will dispose of or mitigate for any
hazardous materials uncovered, in accordance with federal, state, and local requirements.
Blasting
Tennessee does not anticipate encountering areas of shallow bedrock during construction that could require
a controlled blasting based on the following information: (1) review of surficial geology and soil mapping,
(2) previous construction experience in the area, and (3) preliminary geotechnical survey results. However,
in the unlikely event that a controlled blast is required, Tennessee will strictly adhere to all local, state, and
federal regulations applicable to controlled blast and blast vibration limits with regard to structures and
underground utilities while performing these activities. Special care will be taken to monitor and assess
blasting within 250 feet of dwellings and 150 feet of private or public water supply wells.
The two primary concerns related to water quality from blasting would be (1) potential impacts of
perchlorates, which are contained in very small quantities in some explosives and detonators; and (2)
potential residual chemicals from the incomplete detonation of ammonium nitrate fuel oil (“ANFO”), which
is commonly used in mine and construction blasting, and if not oxygen balanced, can leave some nitrate
residues. To avoid and prevent these water quality impacts, in the unlikely event that blasting is required,
Tennessee will preclude the use of explosives or detonators containing perchlorates or ANFO. Special
trenching-type explosives, which are designed specifically for narrow, controlled trench blasting and do not
contain perchlorates or ANFO, will be required to be used on the Projects.

5.1.4.2 SURFACE WATER RESOURCES
Construction of the proposed Projects may include temporary impacts to waterbodies crossed by the
pipeline loop alignments or located within the associated workspace. Temporary impacts to surface waters
include disturbance of waterbody banks, removal of bank vegetation, and in some instances modification
of flow during dry-crossing construction. Impacts to state-regulated resource areas associated with the
surface waters are quantified in Table 5-16 below.
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Table 5-16. Surface Water Resource Impacts

Waterbody ID

Waterbody Name

LUWW

(acre)a

Bank
(linear feet) b

Riverfront Area (area)
Construction
(acre) c

Operation
(acre) d

Looping Project
MA1

UNT to Worthington Brook

0.03

175

3.1

0

MA3

UNT to Threemile Brook

0.04

253

0.9

0.1

MA4

Tarkill Brook

0.02

168

1.4

0.1

MA5

UNT to Fourmile Brook

0

0

0 (HDD)

0

MA6

Worthington Brook

0.02

173

0.9

0.2

Subtotal for Looping Project

0.11

788

6.3

0.4

UNT to Worthington Brook

0

0

0.6

0

Subtotal HP Replacement Project

0

0

0.6

0

HP Replacement Project
MA1

Facilities Common to the Looping Project and HP Replacement Project
MA1

UNT to Worthington Brook

0

0

0.3

0

MA8

UNT to Fourmile Brook

0

53

0

0

0

53

0.3

0

0.11

841

7.2

0.4

Subtotal for Facilities Common to the Looping Project and HP
Replacement Project
TOTAL

N/A = Not applicable; UNT = unnamed tributary
a: LUWW = Land under Waterbodies and Waterway. All impacts to LUWW are temporary. No permanent, operational impacts are proposed.
b: All impacts to LUWW are temporary, construction-related impacts. No permanent, operational impacts are proposed.
c: Riverfront Area Affected During Construction includes Riverfront Area Affected During Operation.
d: Riverfront Area Affected During Operation includes all permanent land use changes within Riverfront Area, including permanent vegetation
conversion.

Whenever construction occurs within a stream, there is a potential for impacts to fish habitat and water
quality. Downstream habitat alteration and increased suspended solids concentrations and sedimentation
may eliminate or degrade fish spawning and nursery areas, resulting in a temporary reduction in
reproductive potential. These impacts are typically temporary in nature as the sediments are flushed during
subsequent storm events, and aquatic communities re-colonize the affected area. During construction,
Tennessee will implement the FERC Plan and FERC Procedures as incorporated in the Projects’ ECMP,
and include appropriate BMPs to avoid, minimize, and mitigate for potential impacts during wetland and
waterbody crossings. For the pipeline loop, Tennessee plans to install the pipeline via HDD (one crossing),
dam and pump (one crossing) or flume pipes (three crossings) in waterbodies with perceptible flow at the
time of construction, as opposed to using these methods of crossing only for designated fisheries. See
Section 5.1.4.3 below for a description of these crossing methods and procedures. HDD is a trenchless
construction technique that will avoid all in-water work and disturbance to the waterbody’s bed and bank.
Both dam and pump and flumed crossing methods minimize impacts to waterbody and fishery resources
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by passing water across the disturbed areas and maintaining downstream flow. Dam and pump may be
used for streams currently proposed as flumed crossings, where appropriate and if necessitated based on
site-specific conditions at the time of construction. Once installation activities for the pipeline loop are
complete, all disturbed areas will be restored to pre-construction conditions and stabilized as necessary to
minimize erosion and sedimentation to on- and off-site resource areas.
Post-construction operational impacts to fisheries and water quality will be minimal. Restoration and
maintenance of the vegetation within the pipeline loop ROW will minimize the erosion potential relative
to the stream. Removal of mature streamside trees and vegetation at the pipeline crossing may temporarily
reduce shading of the stream, eliminate escape cover, and potentially result in a locally elevated water
temperature. Elevated water temperature may lead to a reduction in levels of dissolved oxygen and
influence fish survival and fitness. However, following construction of the Looping Project and
restoration/stabilization of the ROW, Tennessee will limit vegetation maintenance of the permanent ROW
to a 10-foot-wide corridor centered over the proposed new pipeline loop within wetlands and across
waterbodies except for selectively cutting trees that are located within 15 feet of the pipeline loop with roots
that could compromise the integrity of the pipeline coating. This will allow for the re-establishment of
shrubby and herbaceous species along the waterbody banks that will provide needed shading and crucial
cover habitat to sufficiently maintain coldwater fishery habitat characteristics. Similarly, during ROW
vegetation maintenance activities, Tennessee will comply with the FERC Procedures, incorporated in the
Projects’ ECMP, and will leave vegetation in place within 25 feet adjacent to a waterbody, as measured
from the waterbody’s high water mark, to allow for a riparian strip adjacent to waterbodies. Vegetation
maintenance within this 25-foot riparian strip will be limited to a 10-foot-wide corridor centered over the
proposed pipeline centerline as necessary for temporary equipment crossings and emergency access and
the removal of trees located within 15 feet of the pipeline with roots that could compromise the integrity of
the pipeline coating.
No direct impact on fisheries is anticipated relative to the timing of construction. In accordance with the
FERC Procedures, incorporated in the Projects’ ECMP, Tennessee has consulted with the MA DFW
relative to timing restrictions associated with sensitive fisheries (see Appendix G). Tennessee plans to
construct the crossings in compliance with the restrictions provided by the MA DFW, unless state permit
conditions relative to wetland and waterbody permits require more stringent timeframes for crossings.
Tennessee does not anticipate any potential concerns associated with contaminated sediments and surface
waters during construction and operation of the Projects’ facilities. If any contaminated sediments are
encountered during construction, Tennessee will dispose of or mitigate for them in accordance with federal,
state, and local requirements including the MCP. If unexpected contamination is encountered, Tennessee
will retain a LSP and will follow MCP requirements.
Tennessee anticipates mitigating for potential impacts resulting from construction and operation through
adherence to the Projects’ ECMP (which incorporates the FERC Procedures), as well as applicable permit
conditions. The Projects have been designed to avoid surface waterbodies to the maximum extent
practicable. Where temporary impacts to surface waterbodies cannot be avoided during construction,
Tennessee will restore these areas to pre-construction conditions upon completion of pipeline installation.
Looping Project
The proposed pipeline loop will require three intermediate waterbody crossings and two minor waterbody
crossings. In addition, one culverted waterbody will be crossed by PAR-2. No major waterbody crossings
are proposed for the Looping Project. As identified in Table 5-16 above, this work will involve temporary
impacts to 788 linear feet of Bank and 0.11 acre of LUWW. The Looping Project will also result in 7.2
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acres of construction impacts to Riverfront Area, consisting of 6.8 acres of temporary impacts and 0.4 acre
of permanent (operational) impacts to Riverfront Area associated with perennial streams.
Tennessee will cross all waterbodies in accordance with the Projects’ ECMP and applicable state and
federal regulations and permit conditions. The proposed construction procedures will ensure that potential
impacts at all waterbody crossings are minimized. To limit the time required for construction of a
waterbody crossing, the ROW will be prepared on either side of the waterbody prior to the actual crossing.
waterbody crossings will be perpendicular to the flow to the extent practicable. Temporary erosion control
measures will be installed as necessary to prevent downstream impacts. If necessary, the pipe used for
waterbody crossings will be weighted to prevent flotation.
After the completion of construction, streambeds will be restored to their pre-construction elevations and
grades. Spoil, debris, piping, construction materials, and any other obstructions resulting from or used
during construction of the pipeline will be removed to prevent interference with normal waterbody flow.
Any excavated material not used as backfill will be removed and disposed of in accordance with local, state,
and federal conditions. Following grading, all waterbody banks will be restored to pre-construction
conditions and in accordance with permit requirements.
Tennessee anticipates that streams will be crossed by conventional trenching (for minor streams with no
discernible flow at the time of construction), flume crossing or the dam and pump methods (for any
waterbody crossing with discernible flow at the time of construction) or HDD, depending on site-specific
conditions at the time of construction. Additional descriptions of the construction procedures specific to
these crossing methods are described below.
Conventional Trenching
Minor waterbodies with no discernable flow at the time of construction may be crossed using the Wet Open
Cut method (i.e., bed and bank disturbance with no waterbody flow bypass equipment installed). For
conventional trench crossings, the pipeline will be placed deep enough to meet the minimum cover
requirement of 5 feet, provided rock is not encountered. Consistent with the FERC Procedures,
incorporated in the Projects’ ECMP, Tennessee plans to complete instream construction activities within
24 hours at minor crossings constructed by conventional trenching. The following additional stipulations
apply to these crossings:
•

use of equipment operating in the waterbody will be limited to that needed to construct the crossing;

•

material excavated from the trench will be stockpiled in the construction ROW at least 10 feet from
the water’s edge or in ATWS (located at least 50 feet from the water’s edge, except where the
adjacent upland consists of cultivated or rotated cropland or other disturbed land);

•

material excavated from the trench generally will be used as backfill, unless federal or state permits
specify otherwise;

•

any excess material will be removed from the waterbody; and

•

the waterbody bottom will be restored to its original contour.
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Flumed Crossing
A flumed waterbody crossing redirects the water flow through one or more pipes to allow for the trenching
and pipe installation to occur in dry conditions. The number, length, and diameter of the pipes are
dependent on estimated waterbody flow for the waterbody being crossed. This method allows for drier
trenching, pipe installation, and restoration, while maintaining continuous downstream flow and passage
for aquatic organisms. Soil types must have characteristics that allow stable waterbody bank conditions,
and waterbody flow must be low enough for this method to be used successfully and safely. The flume
pipe(s) must be long enough to account for the potential for the ditch width to increase during excavation
(due to sloughing) and over-sized somewhat to accommodate the possibility of high flow conditions. An
effective seal must be created around the flume(s) at both the inlet and outlet ends, so water will not
penetrate and potentially compromise the channelized dam. Tennessee will implement the following
measures where the flumed crossing method is used:
•

the flume pipe will be installed, after blasting (if necessary) but before any trenching;

•

an effective seal will be created around the flume pipe with sand bags or an equivalent seal
mechanism;

•

the flume pipe(s) will be aligned parallel with natural water flow to prevent scouring of the bank,
preventing erosion and sedimentation;

•

the flume pipe will not be removed during trenching, pipe-laying, backfilling activities, or initial
streambed restoration efforts, except in rare conditions where a severe flow event causes conditions
that make it unsafe for the pipe to remain; and

•

flume pipes and dams that are not associated with an equipment bridge will be removed as soon as
final cleanup of the waterbody bed and bank is complete.

Dam and Pump Crossing
The dam and pump method may be used for waterbody crossings where pumps and hoses can adequately
transfer waterbody flow volumes from upstream of the work area to downstream of the work area, and there
are no concerns with preventing the passage of aquatic organisms. Tennessee will implement the following
measures where the dam and pump method is utilized:
•

sufficient pump size, horsepower and hose capacity, including on-site backup pumps, will be used
to maintain downstream flows;

•

coffer dams will be constructed with “clean” materials to prevent pollutants from entering the
waterbody (e.g., sandbags or clean gravel with plastic liner);

•

water intakes will be suspended in the water column above the waterbody bed and will be screened
to reduce entrainment of aquatic organisms or particles that may clog the pump;

•

pumps will be located within secondary containment structures to catch petroleum liquids and
prevent them from entering the waterbody during refueling or if a pump failure occurs;
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•

large volume and strong velocity discharges will use water dispersion structures placed at the
downstream discharge location to prevent streambed scour; and

•

the coffer dam, pumps, and hoses will be monitored and maintained where necessary to ensure
proper operation for the duration of the waterbody crossing.

Horizontal Directional Drill (HDD)
HDD is a specialized construction technique that is used to install pipelines in areas where traditional
excavations are not practicable due to sensitive resource areas or logistical reasons. One 0.3-mile HDD is
proposed along the pipeline loop from MP 0.61 to MP 0.89. This HDD would alleviate multiple traditional
surface construction constraints, including the potential for surface resource impact minimization
(waterbodies, wetlands, forested areas), and the potential for avoidance of multiple surface features such as
roads, congested construction, and multiple utilities.
The greatest advantage of the HDD crossing technique is that open cut trenching and equipment disturbance
for a large portion of area between the entry and exit points of the drill are not necessary, and, as a result,
impacts to resources in these areas can be minimized. However, a greater amount of equipment staging is
required for HDD than for open cut crossing methods, and typical installation of an HDD segment generally
occurs at durations two to three times slower than a conventional open cut crossing, often-times needing
twenty-four hour activity to complete the HDD and the resultant pipe installation.
Generally, 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, how the drilling equipment is setup and the size of equipment
used. The entry-side equipment and operations typically will include the drilling rig and entry hole/slurry
pit, control cab, drill string pipe storage, site office, 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, drilling 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, may be required along the working side ROW
beyond the construction ROW to provide a straight corridor for stringing/handling pipe. This ATWS would
be used to prefabricate the pipeline into one continuous section in preparation for pulling it back through
the drilled hole; this process is typically referred to as “pull-back.” Once the pull-back section of pipe is
welded and pre-tested, the pipeline will be placed on pipe rollers so that it may be conveyed into the drilled
hole during the pull-back operation.
There are risks associated with HDD, including inadvertent returns during drilling operations resulting in
the loss of drilling fluid through hydraulically induced fractures, drilled hole collapse during drilling or
reaming, and pipeline inaccessibility for visual inspection of the pipe and repairs post-construction.
Tennessee’s HDD Contingency Plan, included in the ECMP, establishes procedures for addressing potential
impacts associated with a release of drilling fluid through hydraulically induced fractures during the HDD
process.
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HP Replacement Project
Construction of the CS 261 modifications will have no direct impact on surface waters, including Bank or
LUWW resource areas. However, temporary construction workspaces are required within 0.6 acre of
previously developed Riverfront Area associated with the existing compressor station facility (see Table 516 above).
Facilities Common to the Looping Project and the HP Replacement Project
The use of the pipeyard will require installation of TAR-PY. TAR-PY will require the crossing of an
intermittent waterbody channel via a temporary mat bridge. This work will involve temporary impacts to
53 linear feet of Bank and 0.3 acre of Riverfront Area, as identified in Table 5-16 above. Stream banks and
riparian zones impacted by the mat bridges will be restored to their pre-construction elevations and grades
immediately following completion of construction. No operational impacts are anticipated.

5.1.4.3 WETLAND RESOURCES
Temporary wetland impacts may include soil disturbance, temporary alteration of hydrology, and loss of
vegetation during construction. Following construction and restoration, construction workspaces, with the
exception of the maintained permanent easement, will be allowed to revert to pre-construction land use and
vegetation type. Temporary wetland impacts may include soil disturbance, temporary alteration of
hydrology, and loss of vegetation during construction. All wetlands will be substantially restored to their
pre-construction grades, contours, and drainage patterns, and reseeded or replanted with native hydrophytic
vegetation species. For the new easement area, woody vegetation will be allowed to regenerate within the
construction ROW except for a 10-foot-wide area centered over the pipeline that may be maintained in an
herbaceous/scrub-shrub state to allow for inspection and maintenance of the pipeline once it is in service.
In addition, trees within 15 feet of the pipeline with roots that could compromise the integrity of the pipeline
coating will be selectively cut and removed from the permanent ROW.
In compliance with federal, state, and local regulatory permitting relative to wetland protection, Tennessee
will develop a wetland mitigation plan specific to the Projects prior to construction. The mitigation plan
will detail measures to avoid, minimize, and mitigate for temporary and permanent wetland impacts
associated with the Projects. Options for mitigation for permanent wetland impacts being evaluated by
Tennessee include, but are not limited to off-site waterbody or wetland restoration, wetland conservation,
and contributions to an in-lieu fee program sponsored by the Massachusetts Department of Fish and Game.
Tennessee is consulting with the applicable federal and state regulatory agencies for guidance during
development of the proposed mitigative measures and plans, and to incorporate specific recommendations
of the agencies.
Table 5-17 below indicates the proposed crossing technique for each wetland.
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Table 5-17. Wetland Impacts Associated with the 261 Upgrade Projects

Wetland ID

Approx. Stationing

Wetland
Classification a

State Wetland
Type b

Wetland Acreage Affected

Centerline
Crossing
Length (feet)

Anticipated Crossing Method
Construction c

Operation d

LOOPING PROJECT
A

6+00

PEM

BVW

87

Conventional

0.15

0

B

1+00

PEM

BVW

58

Conventional

0.11

0

E

89+00

PFO/PEM

BVW

457

Conventional

0.77

0.10

F

82+00

PEM

IVW

167

Conventional

0.11

0

FA

86+70

PFO/PEM

BVW

0

N/A – Workspace only

0.01

0

G

65+00

PFO

BVW

0

N/A – Workspace only

0.05

<0.01

GA

66+70

PFO

BVW

0

N/A – Workspace only

0.02

<0.01

H

63+80

PFO/PEM

BVW

22

Conventional

0.05

0.01

J

40+00

PEM

BVW

203

HDD

0 (HDD)

0 (HDD)

K

56+00

PEM

BVW

382

Conventional

0.73

0

L

49+00

PSS/PEM

BVW

488

Conventional

0.95

0

M

48+00

PEM

IVW

69

Conventional

0.11

0

N

18+00

PFO/PSS/PEM

BVW

1,400

Conventional / HDD

1.90

0.20
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Wetland ID

S

Approx. Stationing

Wetland
Classification a

14+00

PFO/PEM

State Wetland
Type b

BVW

Wetland Acreage Affected

Centerline
Crossing
Length (feet)

Anticipated Crossing Method

362

Construction c

Operation d

Conventional

0.90

0.18

Looping Project Total e

5.86

0.49

0.02

0

HP Replacement Project Total

0.02

0

261 UPGRADE PROJECTS TOTAL e

5.88

0.49

HP REPLACEMENT PROJECT
C

N/A

PEM

BVW

0

N/A - Workspace only

a: Wetland classifications according to FGDC 2013; PEM = palustrine emergent wetland; PSS = palustrine scrub-shrub wetland; PFO = palustrine forested wetland;
b: Per the Massachusetts Wetlands Protection Act (MGL Ch. 131 §40); BVW = bordering vegetated wetland; IVW = isolated vegetated wetland.
c: Construction acreage = permanent ROW and temporary workspaces
d: Permanent acreage = permanently maintained ROW through wetlands
e: Totals may not equal sum of addends due to rounding.
.
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Tennessee is in the process of reviewing the Projects’ workspaces to identify areas where the size or
orientation of the workspace could be changed to minimize impacts to wetlands. As part of this effort,
Tennessee has evaluated the use of HDD, and has elected to incorporate one HDD into the Looping Project;
this HDD will reduce impacts to Wetland N and will eliminate impacts to Wetland J, as discussed in more
detail in the section below. Tennessee is continuing to evaluate the following three potential strategies to
minimize impacts for each wetland, based on guidance from MassDEP through the 401 WQC application
process:
•

Reduction in the typical 75-foot construction ROW through the wetland;

•

Relocation or reduction of ATWS in the wetland; and

•

Shifts in the operational or construction corridors to the opposite side of Tennessee’s existing
pipeline system.

The results of this assessment will be provided in the Notice of Intent and FEIR.
Looping Project
Construction of the Looping Project’s pipeline facilities will impact 5.86 acres of wetlands. No permanent
filling or loss of wetlands is proposed for the Looping Project. However, of the 5.86 acres of construction
wetland impacts, approximately 0.49 acre of operational impacts to wetlands will result from the permanent
conversion of forested wetlands to a scrub-shrub or emergent wetland vegetation cover type. The use of
HDD to install 0.3 miles of the pipeline loop from Station 32+15 to Station 47+20 will reduce impacts to
Wetland N and eliminate impacts to Wetland J, resulting in an overall reduction of 1.73 acres of wetland
impacts. An HDD Contingency Plan has been developed and is incorporated into the Projects’ ECMP.
This document includes contingencies for both short- and long-term flood events, a contingency if the HDD
is unsuccessful, and a drilling fluid contingency plan in the event of an inadvertent return of drilling fluid.
Except for areas where ATWS is required to safely construct the pipeline due to environmental or other
factors, the width of construction workspace (temporary workspace or “TWS”) will be 75 feet through
wetlands. The proposed construction ROW widths are based on minimum separation distance between the
existing and proposed new pipelines and the guidelines for safe construction of similarly sized pipelines
developed by INGAA (INGAA 1999). The proposed standard construction ROW widths allow for safe
installation of the pipeline facilities based on the variable topographic terrain and diverse land use types
crossed by the Project.
An INGAA report on Temporary Right-of-Way Width Requirements for Pipeline Construction identifies
baseline construction right-of-way widths of 80 feet for 8 to 16-inch pipelines (INGAA 1999). These
baseline construction widths may increase or decrease based on a variety of conditions, including at
wetlands, steep slopes, and roads. The wet and saturated conditions in wetlands often require additional
measures to assure the safe movement of men and equipment along the right-of-way. Standard industry
practice also dictates a minimum separation between a new and existing in-service pipeline. This separation
offers a safety factor to not expose the existing pipeline in the side of the new trench. Given the need for
construction equipment to install the pipeline, 50 feet of workspace is typically needed on one side of the
trench (the “working side”) to allow for equipment travel, placing mats, stringing the pipeline, and lowering
into the trench. Additional space is required to on the opposite of the trench (the “spoil side”) to allow for
temporary soil stockpiling. This results in a minimum of 75 feet of workspace to install a pipeline in a
wetland, given the unstable and saturated soil conditions typically present. Worker safety and pipeline
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integrity is paramount during installation. Varying terrain, such as an undulating alignment profile,
alignment grade, and side slope grades, are also identified as requiring an increase in construction right-ofway width due to the increased movement of soils and necessary stockpiling, the additional equipment
required, the increased complexity of construction, and decreased suitability of material as backfill (while
also ensuring safe working conditions). Roads and highway crossings are also identified in the INGAA
study as special work areas that normally require extra workspace and staging areas in addition to the
normally available workspace within the typical construction ROW width. Tennessee is in the process of
evaluating each of the wetland crossings to determine if there were any locations where the typical
minimum 75-foot construction workspace could be reduced based on site-specific conditions.
The use of the proposed TARs and PARs for the Looping Project will have no direct impacts on wetlands.
Further, no indirect impacts to any downgradient wetlands from these access roads are expected through
placement of erosion controls and other measures outlined in the Projects’ ECMP, which incorporates the
FERC Plan and FERC Procedures.
Tennessee will protect and minimize potential adverse impacts on wetlands using construction procedures
specified within the FERC’s Plan and Procedures. Tennessee will utilize one of the following three methods
for crossing wetlands during construction:
•

Standard Wetland Construction

•

Conventional Wetland Construction

•

HDD

A description wetland impacts for the Projects and each crossing method is provided below.
Standard Wetland Construction
Standard wetland construction method will be used in wetlands where soils are non-saturated and able to
support construction equipment at the time of crossing. This method requires segregation of topsoil from
subsoil along the trenchline. Where present, a maximum of 12 inches of topsoil will be segregated from
the area disturbed by trenching, except where standing water is present or if soils are super-saturated.
Topsoil segregation is followed by trench excavation, pipe laying, backfilling, and grade restoration.
Immediately after backfilling is complete, the segregated topsoil will be restored to its original location.
Conventional Wetland Construction
Conventional wetland construction will be used for crossing wetlands with saturated soils or soils unable
to support construction equipment without significant soil disturbance. Prior to crossing and movement of
construction equipment through these wetlands, the ROW will be stabilized using timber mats to allow for
a stable, safe working condition. Unless soils are saturated, Tennessee will segregate up to the top 12 inches
of wetland topsoil over the trenchline. Trench soil will be temporarily stockpiled in a ridge along the
pipeline trench. Gaps in the spoil pile will be left at appropriate intervals to provide for natural circulation
or drainage of water. While the trench is dug, the pipeline will be assembled in a staging area located in an
upland area. After the pipeline is lowered into the trench, wide-track bulldozers or backhoes supported on
swamp mats will be used for backfill, final cleanup, and grading. This method will minimize the amount
of equipment and travel in wetland areas.
Where necessary a drag-section may be used with the Conventional Wetland Construction method. The
drag-section involves the trenching, installation and backfill of a prefabricated length of pipeline containing
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several pipe segments all in one day. The trench is backfilled at the end of each day after the pipe is lowered
in, as necessary to ensure safety.
Horizontal Directional Drill
The HDD method of trenchless construction is described above in Section 5.1.4.2.
HP Replacement Project
Construction workspace to install a new suction header at CS 261 will temporarily impact 0.02 acre of
Wetland C, an emergent wetland associated with the compressor station’s site drainage system. Following
construction, this wetland will be restored to pre-construction grade, contour, and drainage patterns and
will be reseeded or replanted with native hydrophytic vegetation species. No permanent impacts, including
permanent conversion or filling or loss of wetlands are proposed for the HP Replacement Project. Indirect
impacts to downgradient wetlands will be avoided by the placement of erosion controls and other BMPs.
Temporary and permanent work is also required as part of the HP Replacement Project within the stateregulated 100-foot buffer zone of BVWs. However, this work will be limited to existing disturbed areas
consisting of maintained lawn and parking areas associated with the existing CS 261 yard. Indirect impacts
to the associated wetlands will be avoided by the placement of erosion controls and other BMPs.
Facilities Common to the Looping Project and the HP Replacement Project
No wetlands will be directly impacted by the use of the Hickory Street Pipeyard, TAR-CS, or TAR-PY.
However, temporary work is required within the state-regulated 100-foot buffer zone of BVWs. Indirect
impacts to the associated wetlands will be avoided by the placement of erosion controls and other BMPs.

5.1.4.4 HYDROSTATIC TESTING
During hydrostatic testing, new pipe will be filled with water obtained from municipal sources and
maintained at a test pressure and duration in compliance with Tennessee’s engineering standards and
applicable federal regulations. After the completion of a satisfactory test, the water will be transferred to
holding tanks, where it will be tested and disposed of at an appropriate off-site facility. Final tie-in locations
will be cleaned and restored after hydrostatic testing.
Table 5-18 summarizes the potential source, volume, and disposal procedures for the Projects.
Table 5-18. Hydrostatic Test Water Information for the 261 Upgrade Projects
Potential Source

Quantity of Water
Required (gallons)

Looping Project

Municipal

70,000

Licensed off-site disposal facility.

Looping Project – HDD Pre-test

Municipal

9,000

Licensed off-site disposal facility.

HP Replacement Project

Municipal

40,000

Licensed off-site disposal facility.

Facility
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For the Looping Project, two main hydrostatic testing events will occur: the pretest on the HDD pipe
segment before installation, and the final hydrostatic test on the entire new segment of pipe after backfilling.
The pre-test of the HDD pipe segment needs to be conducted within the HDD pipe pull-back fabrication
and staging area after the pull-back string is welded and before installation. This will occur on the north
side of the HDD crossing. The pull-back fabrication and staging area crosses wetlands M, L, K, and H.
The pull-back section will be filled and dewatered in an upland area at either end of the pull-back string.
The final hydrostatic test for the Looping Project will be conducted for the entire new pipe segment. This
will entail installing manifolds and filling the entire pipe segment from either the tie-in area at the north
end, or the CS 261 property on the south end of the Looping Project. If the manifold is located at the south
end, the closest wetland resources are Wetland B, approximately 85 feet away, and Wetland C,
approximately 110 feet away. If the manifold is located at the north end, the closest wetland resource is
over 300 feet away.
Additional testing for the HP Replacement Project will occur on the CS 261 property, and small fabrication
tests may be conducted at the Hickory Street Pipeyard during both Projects.

5.1.5 Rare Species
As described in Section 4.4, the only federally listed species with the potential to occur in the Projects’ area
is the northern long-eared bat (Myotis septentrionalis). Tennessee submitted a description of the proposed
Projects and the 4(d) Rule Streamlined Consultation Form to the USFWS New England Field Office on
August 16, 2018, demonstrating that the Projects would not result in adverse impacts to the species
requiring incidental take authorization. In accordance with published USFWS procedures, if the USFWS
does not respond within 30 days, then the action agency may consider its ESA Section 7 responsibilities
fulfilled with respect to the northern long-eared bat. As the 30-day time period has elapsed with no response
from USFWS, it is presumed that the USFWS concurs with the “may affect but not likely to adversely
affect” impacts determination for the Projects.
Approximately 0.66 miles of the proposed pipeline loop and PAR-2 cross a mapped Priority Habitat (“PH”)
of Rare Species (PH 780). Tennessee received a response from NHESP dated December 27, 2017
indicating that PH 780 provides habitat for the eastern box turtle (Terrapene carolina), a state-listed reptile
of special concern, and the eastern wormsnake (Carphophis amoenus), a state-listed threatened reptile.
No state-listed rare species habitats are mapped in association with the HP Replacement Project or Hickory
Street Pipeyard in Massachusetts.

5.1.5.1 CONSTRUCTION IMPACTS
Approximately 7.7 acres of total construction workspace is required for installation of the pipeline loop
within PH 780. Construction activities will result in the temporary loss of available habitat for these species
and, in the absence of mitigation, could result in physical injury or mortality to individuals as a result of
earth movement activities and construction equipment travel. Loss of available habitat is, however,
expected to be temporary in nature and limited to the duration of construction.
Impacts to state-listed rare species from the Projects would primarily result from vegetation clearing.
Tennessee will minimize impacts by implementing the following measures:
•

expediting construction to the greatest extent possible; and
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•

restoring and reseeding disturbed work areas.

Tennessee is currently in the process of consulting with NHESP regarding mitigation measures for work
in state-listed species habitat to avoid or minimize a “Take” of a state-listed species. Specific mitigation
measures proposed are discussed in Chapter 8.

5.1.5.2 OPERATIONAL IMPACTS
The eastern box turtle and eastern wormsnake utilize a variety of habitats, including pipeline and utility
ROWs. Thus, conversion of forested land to open land as a result of vegetation maintenance in the new
permanent easement is not expected to result in a permanent loss of habitat for either species.

5.1.6 Cultural Resources
There are no known historic properties located within or immediately adjacent to the Projects’ APE. In the
event that previously unidentified cultural resources or human remains are discovered during grounddisturbing activities, Tennessee will implement the procedures identified in the Unanticipated Discoveries
Plan, provided in the Projects’ ECMP. The plan outlines the steps that must be taken in the event of the
discovery of previously unknown cultural resources or human remains during construction of the Projects.
Based on the results of the cultural resources surveys conducted, the proposed Projects would have no
permanent direct or indirect effects on historic properties.

5.1.7 Land Use
Table 5-19 below quantifies impacts to the various land use classifications crossed by the Projects. The
primary impacts to existing land uses from the proposed pipeline loop will be associated with clearing and
widening the existing ROW through forested areas. As detailed in Table 5-19, a combined total of
approximately 38.40 acres in Massachusetts will be utilized for construction workspace, ATWS, or access
during pipeline construction including 25.24 acres for the Looping Project, 9.35 acres for the HP
Replacement Project, and 3.81 acres for the Hickory Street Pipeyard and access roads to be used by both
Projects. Upon completion of construction, a total of 4.29 acres of new permanent ROW is proposed, of
which approximately 1.68 acres will require a permanent change in land use as a result of vegetation
maintenance and/or ROW restrictions. To ensure operational safety and to allow for routine maintenance
of the facilities, no trees or structures will be allowed within the permanent ROW. Permanent access roads
will occupy 1.10 acres of open upland for operational access to the permanent ROW; however, these are
existing access ways or sewer easements requiring no improvements, therefore they will not result in a land
use change, as noted in Table 5-19 below. Land used as construction workspace, ATWS, and temporary
access roads will revert to pre-construction condition.
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Table 5-19. Land Use Acreage Affected by Construction and Operation of the 261 Upgrade Projects
Workspace Type/ Facility

Commercial /
Industrial Landa

Open Uplandb

Wetlandsc

Upland Forestd

Residential
Lande

Open Waterf

Agricultural
Landg

Total

Const. h

Oper. i

Const.

Oper.

Const. h

Oper.

Const.

Oper.

Const.

Oper.

Const.

Oper.

Const.

Oper.

Const.

Oper.

Pipeline Loop ROW

3.85

0.53

3.64

0

5.25

0.49

2.31

0.66

0

0

0.12

0

1.81

0

16.98

1.68

ATWS

2.69

0

1.36

0

0.61

0

0.45

<0.01

0

0

0

0

1.03

0

6.14

0

Access Roads

1.02

0

1.10

0

0

0

0

0

0

0

0

0

0

0

2.12

0

7.56

0.53

6.10

0

5.86

0.49

2.76

0.66

0

0

0.12

0

2.84

0

25.24

1.68

9.33

0

0

0

0.02

0

0

0

0

0

0

0

0

0

9.35

0

Looping Project

Looping Project Total:
HP Replacement Project
Compressor Station 261 Upgrades

Facilities Common to the Looping Project and the HP Replacement Project
0

0

3.30

0

0

0

0

0

0

0

0

0

0

0

3.30

0

0.40

0

0

0

0

0

0.10

0

0

0

0.01

0

0

0

0.51

0

Facilities Common to the Looping
and the HP Replacement Projects

0.40

0

3.30

0

0

0

0.10

0

0

0

0.01

0

0

0

3.81

0

PROJECTS TOTAL

17.29

0.53

9.40

0

5.88

0.49

2.86

0.66

0

0

0.13

0

2.84

0

38.40

1.68

Hickory Street Pipeyard in MA
Access Roads (TAR-CS and TAR-PY)

NOTES: *Sums may not equal addends due to rounding.
a: Commercial / Industrial Land – Manufacturing or industrial plants, paved areas, landfills, mines, quarries, electric power and natural gas utility aboveground facilities, developed areas, railroads and railroad yards, and commercial
or retail facilities.
b: Open Upland – Utility rights-of-way, open fields, vacant land, herbaceous and scrub-shrub uplands and non-forested lands.
c: Wetlands – Palustrine emergent, palustrine forested, and estuarine intertidal emergent wetlands.
d: Upland Forest – Forested area, not including forested wetlands.
e: Residential Land – Existing developed residential areas. This may include large developments low, medium, and high-density residential neighborhoods, urban/suburban residential, multi-family residences, ethnic villages,
residentially zoned areas that have been developed, or short segments of the route at road crossings with homes near the route alignment.
f: Open Water – Surface waters identified during field surveys. All workspace areas for the Projects have been field surveyed.
g: Agricultural Land – Cultivated or rotated cropland, orchards, vineyards, or hay fields.
h: Includes land uses to be affected for construction, including any land use that would be permanently altered for operation of the facilities.
i: Includes new permanent land use changes from operation of the facilities. This number may differ from the operational land requirements presented in Tables 2-2, 2-5 and 2-6, which include all new permanent easement areas,
j: Total acreage of Hickory Street Yard is 11.3 acres, 3.3 acres of which are in Massachusetts and 8.0 acres of which are in Connecticut.
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Tennessee will coordinate with the Town of Agawam regarding construction along the existing sewer
ROW.
The proposed modifications to CS 261 will be sited entirely within the existing facility yard. No permanent
expansion of the facility fenceline is required to accommodate the new equipment. All proposed work is
entirely within the existing facility fenceline and no long-term direct or indirect impacts to the continued
use of this property as commercial/industrial land use will result from the proposed modifications.

5.1.7.1 IMPACTS BY LAND USE TYPE
Commercial/Industrial
Commercial/industrial land includes electric power or gas utility stations, manufacturing or industrial
plants, landfills, mines, quarries, commercial or retail facilities, and roads. Although land use within the
permanent easement through commercial/industrial areas will be allowed to revert to existing conditions,
the use of this area will be restricted by the terms of the easement (e.g., limiting construction of new
structures) and is therefore considered to be a permanent land use impact. Impact minimization measures
used in commercial/industrial areas will include timing of construction to avoid peak use periods,
maintaining access to businesses at all times, and expediting construction through these areas. Tennessee
will coordinate directly with affected commercial/industrial landowners on an individual basis to further
reduce potential adverse impacts.
Open Land
Open land includes non-forested lands, such as those used for open space or utility ROWs. The majority
of the open upland impacted during pipeline construction is associated with the temporary and permanent
workspace areas co-located within Tennessee’s existing pipeline ROWs. Because open uplands within the
permanent ROW will be allowed to revert to existing conditions, no permanent (operational) land use
changes will occur from the proposed pipeline. Tennessee will follow the FERC Plan and FERC Procedures
as well as the Projects’ ECMP and applicable landowner requirements to restore the construction workspace
and temporary impacts.
Wetland
Wetlands include palustrine forested, scrub-shrub, and emergent wetland vegetation community types.
Approximately 5.86 acres of wetlands will be temporarily impacted during pipeline loop construction. Of
this, approximately 0.49 acre of forested and scrub-shrub wetlands will be permanently converted to scrubshrub or emergent types by vegetation maintenance within the new permanent easement; however, despite
these vegetation community conversions, these areas will still function as wetlands and their land use will
therefore remain unchanged. Impacts to wetland areas are further discussed in Section 5.1.4.
Upland Forest
Vegetation clearing for pipeline construction will result in impacts to forested uplands during construction.
Although temporary workspaces will be allowed to revert to pre-existing conditions, a temporal loss of
upland forest will occur as the forest may take up to 30 years to mature to pre-construction conditions.
Forested upland within the proposed new permanent easement will be permanently converted to open
upland as a result of vegetation maintenance in the new permanent easement. The primary impact
minimization measure to reduce the impacts of the Projects on forestland consists of co-location with
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Tennessee’s existing pipeline ROW and other existing utility and roadway corridors, to the maximum extent
practicable, which will limit the extent of forest clearing required for construction and operation of the
facilities. Additionally, Tennessee has located ATWS areas outside of forested land where possible to
further reduce adverse impacts.
Residential Land
Residential properties have been identified in the Looping Project vicinity. Residential properties include
single family dwellings and multi-residential buildings. The pipeline loop has been specifically routed to
avoid impacts to residential properties; no residential impacts are anticipated.
Agricultural Land
Agricultural land, consisting of active cropland, pasture lands, and hayfields, will be temporarily altered
during the construction of the pipeline loop. However, because agricultural lands within both the
construction workspace and permanent easement will revert to existing conditions, and will continue to be
used for crops, grazing, or hay following construction, no permanent (operational) land use changes will
occur.
The pipeline loop crosses no known organic farms. Tennessee has not identified any agricultural drain tiles
or irrigation systems along the proposed route to date. Should Tennessee identify drain tiles or irrigation
systems prior to or during construction, they will implement appropriate measures to avoid or mitigate for
any damage in consultation with the landowner and in accordance with the FERC Plan, as adopted by
Tennessee as part of the Projects’ ECMP.
Tennessee will reduce any adverse impacts to agricultural land by implementing the FERC Plan. Tennessee
will work with landowners in these areas to ensure that proper restoration of any impacted agricultural area
occurs, including topsoil segregation, stone removal, and compliance with reseeding specifications.
Tennessee will protect active livestock pasture land during construction through the installation of
temporary fencing, the use of alternative locations to cross the construction corridor, and/or alternate
feeding arrangements, as negotiated with the landowner.

5.2 Other Resources
5.2.1.1 TOPOGRAPHY, GEOLOGY AND SOILS
Geology
There are no impacts to geologic resources anticipated as a result of construction or operation of the
Projects. The potential for damage to the Project facilities due to geologic hazards is expected to be
negligible or nonexistent. Routine inspection of the pipeline and compression facilities will be conducted
to identify any potential problems that may develop. The potential for slope failure due to earthflow along
the proposed ROW would be minimized through specialized construction techniques and the use of erosion
control procedures outlined in Projects’ ECMP.
The proposed Projects are not expected to be affected by seismic activity due to the low probability and
low incidence/susceptibility of significant magnitude earthquakes in the Projects’ areas. Tennessee
anticipates the proposed pipeline looping and compressor station upgrades will not be affected by fault
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movements. Tennessee will comply with all applicable federal PHMSA regulations regarding pipe wall
thickness and strength, 49 CMR 192.
Blasting is not expected to be required during construction of the Projects’ facilities. In the unlikely event
that it is required, it would be conducted in compliance with all applicable federal, state, and local laws,
codes, and requirements.
The potential for damage to the proposed facilities due to subsidence or other possible geologic hazards
would be minimized through routine inspection of the pipeline and compressor station. The potential for
slope failure due to earthflow along the proposed ROW would be minimized through specialized
construction techniques and the use of erosion control procedures outlined in the Project’s ECMP, which
incorporates the FERC Plan and FERC Procedures.
Should shallow bedrock be encountered during construction that cannot be removed by mechanical means
and blasting becomes necessary, Tennessee will obtain applicable state and municipal approvals. In
accordance with the Code of Massachusetts Regulations at 527 CMR 13, the entity conducting blasting
must hold a valid and current Massachusetts Blasters License issued by the State Fire Marshall’s Office.
Tennessee’s blasting specifications will meet or exceed all applicable federal, state, and local requirements
governing the use of explosions.
Soils
Impacts will result from soil disturbance due to clearing, grading, trench excavation, and by heavy
machinery traveling operation. For the Looping Project, there is also the potential reduction of soil quality
from the intermixing of topsoil and subsoil, and the potential for soil settling or slumping. The soil resource
impacts will occur only during the construction period and/or post-construction monitoring period.
Depending on soil conditions, these impacts can include loss of excavated soil from water and wind erosion,
soil compaction from construction equipment, and mixing of wetland topsoil and subsoil. .
In general, as shown in Table 4-2, the potential for soil compaction in the Project area is moderate to severe,
based on the rutting hazards defined by the USDA NRCS (USDA-NRCS 2018a), and the loss of excavated
soil from water and wind erosion is expected to be slight to moderate.
Introduction of rock into topsoil in agricultural fields may result in reduction of soil quality, potential
difficulty in tilling, and damage to farm equipment. An examination of the soil survey information showed
that depth to bedrock is greater than 5 feet throughout the Looping Project area; therefore the probability
of the introduction of rock into the topsoil is low. Approximately 400 linear feet of the proposed pipeline
loop will cross map unit 328B (Meckesville loam, 3-8% slopes, very stony). In this location, rock may be
encountered that could be introduced into topsoil; however, this area does not overlap agricultural fields.
The majority of the soils in the area of the Projects have a high revegetation potential. The exception are
the three hydric soils crossed by the Looping Project. These soils are expected to have high seedling
mortality rates, which typically requires a greater degree of management for successful revegetation.
Soil erosion is defined by the USDA NRCS as the breakdown, detachment, transport, and redistribution of
soil particles by forces of water, wind, or gravity (USDA-NRCS 2018c). Erosion is a natural process, which
over time may remove all or part of soils formed in the natural landscape. The process may be accelerated
by human activity, such as tillage, over-grazing, or timber harvesting. Soil susceptibility to erosion is
determined by many physical and environmental characteristics, including texture and structure,
topography and slope, surface roughness, vegetative cover, and climate. The USDA NRCS rates potential
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erosion hazards for soils after disturbance activities that expose the soil surface. These ratings are based
on soil erosion factor K and slope. A rating of “severe” erosion potential indicates that erosion is very
likely and that erosion control measures, including revegetation of bare areas, are advised. Erosion potential
for the soils crossed by the pipeline loop are provided in Table 4-2. Approximately 150 feet of the proposed
pipeline loop crosses a soil with severe erosion potential. Tennessee has developed protective measures in
those locations that have been identified as having severe erosion potential.
To minimize potential soil impacts, Tennessee will construct the Projects in accordance with the FERC
Plan and FERC Procedures, which are incorporated into Tennessee’s ECMP. These documents identify
erosion control measures designed to reduce potential short-term and long-term impacts on soil and water
resources including installing slope breakers, temporary sediment barriers, and permanent trench breakers;
topsoil segregation in wetlands, agricultural lands, and residential lands; and the stabilization of exposed
soils through revegetation and mulching.

5.2.2 Noise
5.2.2.1 CONSTRUCTION
Short-term, temporary noise impacts associated with construction activities will primarily result from the
use of heavy construction equipment and machinery. Noise levels will vary throughout construction
depending on the phase of work, number and locations of operating equipment, distance of the noise
receptor from the noise source, atmospheric conditions, and any intervening topography or barriers (e.g.,
walls, buildings, and vegetation).
Construction activities (e.g., ground-disturbing activities, including grading and movement of heavy
construction equipment) may generate localized groundborne vibration and noise. Blasting or pile-driving
activities are not anticipated but, should they be required during the construction of the Projects, Tennessee
will obtain the necessary approvals and adhere to the regulations applicable to controlled blasting and blast
vibration limits with regard to structures and underground utilities. Generally, construction-related
groundborne vibration is not expected to extend beyond 25 feet from the generating source, and no sensitive
receptors are located within 50 feet of areas of construction. As a result, no vibration-related impacts to
sensitive receptors, such as local residences or water wells, will occur.
For standard construction equipment, in addition to the effects of sound attenuation over distance, potential
noise impacts will be further minimized by implementation of the following BMPs:
•

Restricting construction activities to daylight hours, unless limited nighttime construction is
required due to site conditions, specialized construction techniques, and/or weather-related events;

•

Equipping vehicles and equipment with mufflers; and

•

Maintaining vehicles and equipment in accordance with manufacturers’ recommendations.

Looping Project
The construction of the Looping Project using traditional construction techniques will cause temporary
increases in noise levels in the immediate vicinity of the construction sites. On-site construction noise will
occur mainly from heavy-duty construction equipment (e.g., trucks, backhoes, excavators, loaders, and
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cranes). Noise from on-site construction activities that may occur along the pipeline route may be
intermittent or continuous, but will be limited to short durations over a period of three to four weeks at any
one location based on the nature of right-of-way construction sequencing.
The Looping Project will involve crossing Shoemaker Lane using the HDD method. Most activities
involved with the HDD crossing will be limited to a single, 12-hour daytime shift. However, certain HDD
activities, such as pull back, are likely to require limited nighttime work. The predicted noise contributions
from the proposed HDD sites for the Shoemaker Lane crossing were analyzed via a three-dimensional
computer noise model. The noise model was developed for the proposed HDD crossing based on sound
level data from other similar HDD operations and equipment. Ambient Ldn noise levels at the proposed
drilling sites were measured on September 27, 2018 and ranged from 64.6 to 65.5 dBA. The drilling sites
ambient noise levels are above the 55 dBA Commission Ldn noise limit.
The noise model predicts HDD activities during a 12-hour daytime shift will cause at most a 4.6 dBA
temporary minor increase in noise levels at the nearest NSAs to the drilling sites. For the HDD activities
that would require limited nighttime work, the model predicts the Ldn noise level increase would range from
1.4 to 9.6 dBA, without implementation of the nighttime HDD activity-specific BMPs outlined in Section
9.3.5. With these BMPs, the maximum predicted Ldn noise level increase at the NSAs nearest to the drilling
sites would be 3.3 dBA. The noise levels due to HDD activities would be compliant with FERC guidance
for construction activities, as well as MassDEP noise policy.
If nighttime construction is required for HDD activities Tennessee will implement the following measures:
•

Installation of noise barriers;

•

Monitoring of noise levels; and

•

Offer to temporarily relocate the residents at the nearest NSAs to the HDD work areas throughout
the duration of the nighttime activities associated with HDDs.

Construction noise impacts to NSAs will be short-term and temporary. Given the distance between Projects’
work areas and NSAs, the existing noise character of the area, and implementation of BMPs, it is not
anticipated that noise levels associated with construction of the Projects will be disruptive to nearby NSAs.
HP Replacement Project
The predicted sound contribution of construction activities was estimated at a distance of 200 feet from the
construction equipment. The highest sound levels during construction are expected during the early
earthmoving phase at CS 261. Equipment that may be operating during this phase would include front end
loaders, bulldozers, graders, dump trucks, etc. Impacts due to construction noise will be temporary and
nighttime construction is not anticipated.

5.2.2.2 OPERATION
Looping Project
Once constructed, the pipeline will be located entirely underground and will not generate noise.
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HP Replacement Project
Of the proposed HP Replacement Project’s modifications at CS 261, the following sources of sound
associated are considered significant and were therefore analyzed:
•

noise from the turbine inlet air system, including the inlet opening and radiated noise from the
silencer, ductwork, and any joints;

•

noise from the turbine exhaust, including the exhaust outlet and the noise radiated from the exhaust
ductwork, expansion joints, and silencer shell;

•

turbine/compressor casing noise that penetrates the building and building ventilation openings;

•

noise from the lube oil cooler; and

•

noise radiating from above-ground station piping.

The predicted sound level contributed by the upgraded CS 261 operation equipment was analyzed via a
three-dimensional computer noise model. The noise model was developed for the station using CadnaA,
version 2018, build 159.4801, a commercial noise modeling package that takes into account spreading
losses, ground and atmospheric effects, shielding from barriers and buildings, reflections from surfaces,
and other sound propagation properties. To be conservative, foliage was not included in the model. The
noise model was used to predict the sound level contribution of the new equipment at the property line and
at the closest inhabited buildings. Manufacturer data (as available) and measurements of similar units in
operation at other compressor stations in the northeast were used to determine expected sound pressure and
sound power levels for the proposed equipment.
The results from the noise calculations estimating the predicted station sound levels and the contribution
from the new equipment is given in Table 5-20. The noise model predicts that the HP Replacement Project
sound level contributions at the property lines and nearest inhabited buildings will result in an increase of
less than 10 dBA above the existing ambient conditions. Thus, the Project will be in compliance with the
MassDEP noise policy.
Table 5-20. A-weighted Sound Level Predictions at Property Line and Inhabited Buildings

Location

Description

Distance from
Building D to
Property Line or
Nearest Inhabited
Building (feet)

Existing
Ambient
Sound Level

Estimated
Contribution of
New Equipment

New
Equipment
and Ambient

Increase Over
Existing
Ambient

(dBA L90)

(dBA)

(dBA)

(dBA)

ML1

North Property Line

560

33.5

40.9

41.6

8.1

ML2

West Property Line

760

35.1

43.3

43.9

8.8

1

North Residence

600

33.5

40.7

41.5

8.0

2

West Residence

1,150

35.1

41.0

42.0

6.9
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Table 5-21 below shows the predicted octave band sound level contribution of the new equipment at the
station at both the property line measurement locations and at the nearest residences. As shown on the
table, there are no octave bands in which the sound levels exceed both adjacent octave band levels by three
or more decibels. Thus, the new equipment is not expected to cause a “Pure Tone” condition as defined by
MassDEP.
Table 5-21. Predicted Octave Band Sound Level Contribution of New Equipment

Location

Description

Overall
dBA

Spectral Sound Pressure Level at Octave Band Center Frequency dB at Hertz
31.5

63

125

250

500

1k

2k

4k

8k

16k

ML1

North
Property Line

40.9

63.1

57.7

48.1

40.3

34.9

33.7

32.4

30.7

7.0

-

ML2

West
Property Line

43.3

58.0

52.4

43.4

36.2

32.6

38.7

39.2

26.9

-4.4

-

1

North
Residence

40.7

62.9

57.5

47.9

40.2

34.8

33.5

32.1

30.3

6.3

-

2

West
Residence

41.0

55.8

50.2

40.9

33.9

30.3

36.5

36.9

23.0

-15.6

-

Table 5-22 below shows the total predicted octave band sound level contribution with the new equipment
in operation, including the ambient sound levels. These levels are the energy sum of the existing ambient
sound levels and the predicted new equipment sound levels shown in Table 5-21. These levels are a
prediction of the expected overall sound levels with the new station equipment in operation.
Table 5-22. Predicted Octave Band Sound Levels – New Equipment and Ambient

Location

Description

Overall
dBA

Spectral Sound Pressure Level at Octave Band Center Frequency dB at Hertz
31.5

63

125

250

500

1k

2k

4k

8k

16k

ML1

North
Property Line

41.6

63.2

58.0

48.6

40.8

35.8

34.0

32.7

32.2

20.5

23.4

ML2

West
Property Line

43.9

58.4

53.8

45.5

38.2

35.8

39.0

39.3

29.4

20.0

22.8

1

North
Residence

41.5

63.0

57.8

48.4

40.7

35.7

33.8

32.4

32.0

20.5

23.4

2

West
Residence

42.0

56.4

52.4

44.1

36.9

34.9

36.9

37.1

27.6

20.0

22.8
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The predicted sound levels from the above noise models include the achievable reductions from the noise
control treatments to be implemented in the HP Replacement Project as outlined below:
•

A custom exhaust silencer for the proposed Taurus 70 turbine was designed to provide enough
attenuation that the silenced Taurus 70 exhaust noise levels will be slightly less than the current
Centaur 50 levels; and

•

Air intake system for the turbine will include at least one in-duct silencer and will be located inside
the compressor building.

The Compressor Station 261 Pre-Construction Noise Survey provided in Appendix K includes detailed
noise control treatment equipment specification information, as well as a complete BACT analysis.

5.2.3 Plants and Animal Species and Habitat
Areas that are already vegetated with grasses or early successional species will be restored after construction
has been completed. Impacts to these vegetation communities, including open upland, open wetland and
agricultural land, will be short-term and are expected to regenerate after one to two growing seasons.
Table 5-23 presents the impacts to vegetation for construction and operation of the 261 Upgrade Projects
by vegetation cover type.
Table 5-23. Vegetation Communities Impacted by Construction and Operation of the 261 Upgrade
Projects (in Acres)

Facilities

Agricultural

Open Upland

Mixed Hardwood
Forest

Open Wetland
(PEM or PSS)

Forested Wetland

Const.

Oper.

Const.

Oper.

Const.

Oper.

Const.

Oper.

Const.

Oper,

2.84

0

6.10

0

2.76

0.66

4.54

0.17

1.32

0.32

HP Replacement Project

0

0

0

0

0

0

0.02

0

0

0

Facilities Common to Both
Projects in Massachusetts

0

0

3.3

0

0.10

0

0

0

0

0

Looping Project

Long-term impacts are limited to forested areas during operation of the proposed pipeline loop. The siting
of the pipeline loop alignment along a previously disturbed and maintained pipeline corridor was the
preferred alternative as it reduces the clearing of forested areas during construction and minimizes the
potential for habitat fragmentation. However, unavoidable temporary impacts to 2.76 acres of forested
upland and 1.32 acres of forested wetland will occur as a result of construction. In areas where workspace
within forested areas is unavoidable, they will be cleared, and standard erosion control/cover species will
be planted after construction is completed. Temporary workspace that was identified as forest during the
field surveys will be allowed to revert to forest; however, succession back to forested habitat may take up
to 50 years to regenerate in the temporary ROW to near preconstruction conditions.
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Permanent impacts will occur to 0.66 acres of forested upland and 0.17 acre of forested wetland as a result
of vegetation management within the permanent easement, which will permanently convert these vegetative
communities to open upland or open wetland types.
Modifications at CS 261 will result in temporary impacts to mowed lawn and an emergent wetland drainage
feature within the station yard. All temporary construction workspaces will be restored after construction
has been completed. Permanent vegetation impacts will be limited the footprint of the proposed auxiliary
building.

5.2.3.1 WILDLIFE
It is anticipated that vegetation clearing will cause a temporary impact as a result of habitat loss and general
disturbance from construction activities. Wildlife will vacate a selected breeding/wintering location and
expend energy finding an alternate location. However, disruption of habitat will be temporary in nature,
and the individuals will be able to utilize the area in subsequent seasons, post-construction.
Long-term impacts to wildlife habitat due to construction and operation of the proposed Projects will be
limited to clearing of upland and wetland forests required for temporary workspace and new permanent
easement. To the extent practicable, feasible, and legally permissible, Tennessee has routed the pipeline
loop to follow existing utility ROWs (and thus follow existing forest edges) thereby minimizing the acreage
of forest lands crossed and the relatively greater impacts that would be associated with clearing an entirely
new ROW through a contiguously forested area. Areas cleared for temporary workspace and for pipeline
construction will quickly regenerate and provide additional open land habitat (i.e., scrub-shrub and oldfield). These areas will not be maintained post-construction and will revert back to forested habitat over
time, much like land that has been previously cut during timber harvesting operations. Areas of early
successional habitat that are impacted by construction will naturally re-vegetate within one to two growing
seasons to their pre-construction condition and cover type.
The wildlife populations that use the Projects’ areas will not be permanently adversely affected by the
proposed pipeline loop. While temporary impacts to food, cover, and water sources may occur, none of the
species located within the Projects’ areas are specialized in such a way that construction of the pipeline will
inhibit the overall fitness or reproductive output of the populations as a whole. Most species are not
dependent on the ROW or transitional areas to provide all their habitat requirements. Many of the mammal,
bird, reptile, and amphibian species are adaptive to changing habitat conditions and possess the capability
to expand or shift their home ranges temporarily to find alternative sources of food, water, and shelter until
the ROW habitats become re-established (DeGraaf et al. 1992).
Temporary and permanent impacts to wildlife from the modifications to CS 261 are expected to be
negligible. The proposed modifications to the CS 261 will be located within the existing fenceline of the
compressor station and within or adjacent to developed portions of the site that provide minimal wildlife
habitat value.

5.2.4 Traffic and Transit
The roadways crossed by the proposed pipeline loop will either be open-cut or conventional bore to install
the pipeline, depending on site-specific conditions. Potential temporary impacts associated with roadway
crossings include disruption of traffic flows, identification and construction around existing underground
utilities such as water and sewer lines, and maintenance of emergency vehicle access. Tennessee will
coordinate with the Town of Agawam regarding construction along the existing sewer ROW. There will
be no permanent effects on existing use of the roadways crossed by the Projects.

134

Draft Environmental Impact Report – 261 Upgrade Projects

5.2.5 Scenic Qualities, Open Space and Recreational Resources
No permanent impacts associated with installation of the pipeline loop are proposed to open space or scenic
or recreational resources. The scenic qualities of nearby resources are not anticipated due to the proposed
co-location of the pipeline loop with the existing pipeline ROW.

5.2.6 Rare and Unique Features
No rare or unique features or qualities will be impacted by the Projects

5.2.7 Tidelands
No tidelands will be impacted by the Projects.
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6 STATUTORY AND REGULATORY STANDARDS AND
REQUIREMENTS
The Projects are subject to MEPA review and a mandatory EIR pursuant to 301 CMR 11.03(3)(a)(1)(a) of
the MEPA regulations because they will require state agency actions and will alter one or more acres of
BVW. The Projects will require a Section 401 Water Quality Certification (“WQC”) from the MassDEP;
the HP Replacement Project will require a Non-major Comprehensive Plan Approval from MassDEP; and
the Looping Project will require a “No Take” Determination or Conservation and Management Permit from
NHESP. The Projects are subject to review under the May 2010 MEPA Greenhouse Gas Emissions Policy
and Protocol (“GHG Policy”).
The below sections describe statutory and regulatory standards and requirements associated with the
Projects, including state agency, federal and local requirements.

6.1 State Programs
6.1.1 Greenhouse Gas Emissions Policy
The MEPA GHG Emissions Policy and Protocol (Policy, last revised May 5, 2010) is intended to inform
the MEPA office of the quantity of GHG associated with proposed Projects, by assessing the Projects’
baseline, considering where alternatives are available, and evaluating the feasibility and impact of
performing the alternatives. A GHG analysis for the Projects was performed and documented in accordance
with the Policy. GHG emissions were calculated for the Projects’ baseline assuming standard practices.
Alternative methodologies that could reduce GHG emissions were also evaluated for their applicability and
plausibility. Those alternative methods that could be practically applied were chosen and new GHG
emissions (if applicable) were determined assuming these mitigation options. The detailed GHG Analysis
is provided in Appendix J.
Tennessee reiterates that, as set forth in detail in Section 2.0, the Projects are the result of specific requests
from Tennessee’s customers, CMA and Holyoke. Tennessee’s role as a transporter of natural gas is limited
in this scenario. For these reasons, the MEPA review is limited to the specific Projects detailed in this
DEIR; an analysis of the larger natural gas system and GHG emissions in Massachusetts and the region is
beyond the scope of the Projects.

6.1.2 Greenhouse Gas Reporting
CS 261 is currently reporting under MassDEP’s Greenhouse Gas Emissions Reporting Rule at 310 CMR
7.71(5) and will continue to report if actual emissions remain above the reporting threshold. Reporting of
GHG emissions is included with the annual Source Registration filing required by the station’s Operating
Permit. Further discussion on GHG emissions and associated impacts is provided above in Section 5.1.2.
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6.1.3 Air Quality Regulatory Standards and Requirements
6.1.3.1 MASSACHUSETTS NON-MAJOR COMPREHENSIVE PLAN APPROVAL
The HP Replacement Project will require a Non-Major Comprehensive Plan Approval. Plan approval
applications are submitted electronically using the MassDEP’s ePLACE Portal. Tennessee originally
applied to the MassDEP for a Plan Approval permit on December 14, 2017 for the HP Replacement Project.
Subsequent to the original filing, the Plan Approval application was amended on March 21, 2018,
September 13, 2018, and November 15, 2018 to incorporate revisions to the HP Replacement Project and
to respond to information requests from MassDEP.
Applications are required to include information regarding the equipment to be installed, emissions and
operating parameters, BACT information, sound (noise) information, and pollution control device
information. Once installation of the emergency generator is complete, a separate ERP Compliance
Certification will be submitted as required by MassDEP. The ERP is an on-going environmental
performance enhancement and measurement initiative that allows for specific equipment to be permitted
under a simplified process, with environmental performance standards that include strict emission limits
and stack height requirements. Other state permitting and other applicable requirements contained in 310
CMR 7 are identified and discussed briefly below.
In support of a NMCPA application, a BACT analysis is conducted using USEPA's "top-down" process.
The most stringent level of control that is economically feasible and does not have significant negative
energy or other environmental impacts is then considered BACT. A review of the RBLC for determinations
for similar operations is also required as part of the analysis. BACT is defined in 310 CMR 7.00 as:
...An emission limitation based on the maximum degree of reduction of any regulated air
contaminant emitted from or results from any regulated facility which the Department, on a caseby-case basis taking into account energy, environmental, and economic impacts and other costs,
determines is achievable for such facility through application of production processes and
available methods, systems and techniques for control of each such contaminant....
The analysis includes a ranking of technically feasible control methods and technologies for the regulated
pollutants from the top, most stringent level of control, to the least stringent. The technically feasible
control methods are then evaluated for economic impacts (annual cost per ton of pollutant removed), energy
impacts, and other environmental impacts.
The BACT limit can be no less stringent than the applicable New Source Performance Standards (“NSPS”),
NESHAPs, or other applicable standard or limit in 310 CMR 7.00. The NNSR major source threshold set
by MassDEP is 50 tpy for NOX/VOC in 310 CMR 7.0 Appendix A.
310 CMR 7.06(1) limits non-water vapor visible emissions (opacity) from fuel burning equipment to less
than 20 percent opacity for more than 2 minutes in any continuous one hour period. Compliance with this
standard is easily demonstrated for a natural gas-fired combustion turbine.
310 CMR 7.02(8) limits particulate emissions from fuel burning sources to 0.10 pounds per million British
thermal units (“lb/MMBtu”) for sources less than 250 MMBtu/hr heat input. The proposed new combustion
turbine will comply with this requirement.
310 CMR 7.05(1)(d)1 limits the sulfur content of liquid fuel to 0.5 percent. The proposed combustion
sources will only burn natural gas and will therefore comply with this requirement.
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6.1.3.2 GENERAL CONFORMITY
As first discussed in Section 4.3.1.1, the CAA mandates the general conformity rule to ensure that federal
actions in nonattainment and maintenance areas do not interfere with timely attainment of the NAAQS by
the states. The General Conformity rule divides the air conformity process into two parts, applicability
analysis and conformity determination. The applicability analysis process requires federal agencies to
determine if proposed action(s) within nonattainment and maintenance areas would increase emissions of
criteria pollutants above preset threshold levels (40 CFR Section 93.153). The applicability thresholds
vary, depending on the severity of the nonattainment area. De minimis emissions are total direct and indirect
emissions of a criteria pollutant caused by a federal action in a nonattainment or maintenance area at rates
less than the specified applicability thresholds.
As noted in Table 4-5, the area of the Projects in Massachusetts is designated as in attainment or
unclassifiable for all criteria pollutants, with the exception that the area is treated as moderate nonattainment for ozone given the location within the OTR. However, for General Conformity purposes,
nonattainment designations due solely to being part of the OTR are not applicable. Therefore, General
Conformity for construction activities in Massachusetts does not apply to these Projects. Nevertheless, the
total construction emissions of NOx and VOC are less than the 50 tpy General Conformity threshold for a
serious non-attainment area.

6.1.3.3 NEW SOURCE REVIEW
CS 261 is currently not a major source under PSD for any pollutant and will not be a major source following
construction of the Projects. Therefore, the HP Replacement Project will not subject to PSD permitting.
The OTR is treated as moderate ozone nonattainment for VOC and NOX. The individual OTR states set
emissions thresholds for NNSR permitting. In Massachusetts, the NNSR major source threshold thresholds
are 50 tpy for NOX and VOC. Under Massachusetts’s 310 CMR 7.00, Appendix A, a project will be
considered to be a major modification if the net emissions increase, calculated as proposed project plus
contemporaneous increases minus contemporaneous decreases, exceeds the significant emissions threshold.
Appendix A defines a significant emissions increase to an existing major stationary source as any change
which has potential emissions of 25 tpy or more of either NOX or VOC, which are precursors to the
formation of ozone.
Currently, CS 261 is an existing major source under the NNSR program due to the potential NOX emissions
being greater than 50 tpy. The proposed HP Replacement Project will have a potential emissions increase
of less than 25 tpy for both NOX and VOC. There are no other contemporaneous increases, but as the HP
Replacement Project includes retirement of two turbines, EU1 and EU2, as well as an emergency generator,
EU5, there are contemporaneous decreases associated with the HP Replacement Project. The two older
turbine/compressor units will be replaced with one new cleaner-burning turbine/ compressor unit, a Solar
Taurus 70, fueled exclusively with natural gas. The new compressor turbine will be equipped with Solar’s
lean premix technology, known as SoLoNOxTM. Compressor turbines with SoLoNOxTM use this technology
to ensure uniform air/fuel mixture and to limit NOx, CO, VOC, and HAP emissions. The turbine will also
be equipped with an oxidation catalyst to further control CO, VOC, and HAP emissions.
Considering the HP Replacement Project maximum potential emissions relative to recent baseline actual
emissions, the HP Replacement Project will result in a decrease of NOx emissions and a small increase of
VOC emissions, which is well below the NNSR significance threshold. Consequently, NNSR permitting
is not required.
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6.1.3.4 TITLE V OPERATING PERMIT
The current CS 261 operations are authorized under Operating Permit No. WE-13-020, issued April 16,
2014. The required application for minor revision of the Operating Permit will be submitted with the
proposed changes after approval of the required construction permit and prior to operation of the HP
Replacement Project changes.

6.1.3.5 NEW SOURCE PERFORMANCE STANDARDS
The USEPA has promulgated New Source Performance Standards for specific sources of air pollution at
40 CFR Part 60, Subparts A through UUUU. Subparts that are applicable to the Projects are summarized
below.
40 CFR Part 60 Subpart A – General Provisions
Certain provisions of 40 CFR Part 60 Subpart A apply to the owner or operator of any stationary source
subject to an NSPS. The HP Replacement Project is subject to this subpart since the new compressor
turbine will be subject to NSPS Subpart KKKK, the new emergency generator engine will be subject to
NSPS Subpart JJJJ, and the fugitive component source in methane and VOC service at CS 261 will be
subject NSPS Subpart OOOOa.
40 CFR Part 60 Subpart JJJJ – Standards of Performance for Stationary Spark Ignition Internal
Combustion Engines
Subpart JJJJ applies to owners and operators of stationary spark ignition (“SI”) internal combustion engines
(“ICE”) that commence construction after June 12, 2006 (depending on engine power and date of
manufacture), and to owners and operators of all stationary SI ICE that are modified or reconstructed after
June 12, 2006. The new engine for CS 261 will be subject to Subpart JJJJ. For natural gas-fired emergency
engines manufactured after January 1, 2009, the applicable emission limits for engines with a rated capacity
equal to or greater than 130 brake horsepower (“bhp”) are:
•

NOX 2.0 grams per brake horsepower-hour (“g/bhp-hr”) or 160 parts per million by volume, dry
basis (“ppmvd”) @ 15 percent oxygen (“O2”),

•

CO 4.0 g/bhp-hr, or 540 ppmvd @ 15 percent O2, and

•

VOC (not including formaldehyde) 1.0 g/bhp-hr or 86 ppmvd @ 15 percent O2.

Tennessee will obtain an emergency generator which is manufacturer-certified to meet the applicable
Subpart JJJJ emission limits. The station will comply with all other applicable requirements as specified
within this subpart.
40 CFR Part 60 Subpart KKKK – Standards of Performance for Stationary Combustion Turbines
(applicable to the combustion turbines)
Subpart KKKK establishes standards for stationary combustion turbines with a heat input at peak load equal
to or greater than 10 million British thermal units per hour (“MMBtu/hr”), which commenced construction,
modification, or reconstruction after February 18, 2005. The proposed new turbine at CS 261 will be subject
to 40 CFR 60 Subpart KKKK.
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As a new natural gas-fired turbine with a rated heat input greater than 50 MMBtu/hr and less than 850
MMBtu/hr, Subpart KKKK prescribes a NOX emission limit of 25 ppmvd @ 15% O2. A separate limit of
150 ppmvd @ 15% O2 is applicable to operating at less than 75% of peak load and when ambient
temperatures are below zero degrees Fahrenheit (“0ºF”). Tennessee will meet the NOX emission limit from
the Taurus 70 turbine for temperatures above 0°F by performance testing of the turbine exhaust as required
by §60.4400. According to §60.4400(b)(6), stack testing must occur at ambient temperatures above 0ºF.
Compliance with the below 0ºF limit is part of the cold weather package from Solar Turbines which
guarantees NOX emission levels of 42 parts per million (“ppm”).
Subpart KKKK also limits emissions of SO2 to 0.060 lb/MMBtu heat input. Monitoring of natural gas
sulfur content is not required if a demonstration is made that the potential emissions of SO2 are less than
the limit. A demonstration is made according to the provisions of §60.4365(a). Therefore, sulfur
monitoring or SO2 stack testing is not required.
The station will comply with all applicable requirements as specified within this subpart.
40 CFR Part 60 Subpart OOOO – Standards of Performance for Crude Oil and Natural Gas
Production, Transmission, and Distribution
Subpart OOOO establishes emission standards and compliance schedules for the control of VOC and SO2
emissions for affected facilities producing, transmitting, or distributing natural gas that commenced
construction, modification, or reconstruction after August 23, 2011, and on or before September 18, 2015.
The HP Replacement Project will be constructed after September 18, 2015; and thus, will not be subject to
this regulation.
40 CFR Part 60 Subpart OOOOa – Standards of Performance for Crude Oil and Natural Gas
facilities for which Construction, Modification, or Reconstruction Commenced after September
18, 2015
The final rule of Subpart OOOOa was published in the Federal Register on June 3, 2016 (subject to USEPA
reconsideration). Subpart OOOOa establishes emission standards and compliance schedules for the control
of VOC and SO2 emissions for affected facilities that commence construction, modification, or
reconstruction after September 18, 2015. This subpart also establishes emission standards and compliance
schedules for the control of the pollutant greenhouse gases.
Tennessee is proposing to install one new centrifugal compressor equipped with a dry seal system, which
is not subject to the rule. Fugitive components that are in VOC and CH4 service for the entire station will
be subject to leak detection and repair (“LDAR”) requirements under Subpart OOOOa once the HP
Replacement Project begins service. This rule defines a triggering modification under §60.5365a(j)(2)
which includes, but is not limited to:
One or more compressors at a compressor station is replaced by one or more compressors of greater total
horsepower than the compressor(s) being replaced.The proposed Taurus 70 turbine will represent an
increase in horsepower compared to the two units which will be removed. The LDAR program will follow
all the applicable requirements of §60.5397a. The station will also comply with all applicable requirements
as specified within the subpart.
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6.1.3.6 NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS POLLUTANTS
The NESHAP regulations established in 40 CFR Parts 61 and 63 regulate emission of air toxics. NESHAP
standards primarily apply to major sources of HAP, though some subparts of Part 63 have been revised to
include area (non-major) sources. The NESHAP regulations under 40 CFR Part 61 establish emission
standards on a pollutant basis, whereas 40 CFR Part 63 establishes the standards on a source category basis.
NESHAP Subparts that are applicable for a portion of the HP Replacement Project are summarized below.
40 CFR Part 63 Subpart YYYY – National Emission Standards for Hazardous Air Pollutants for
Stationary Combustion Turbines
40 CFR Part 63 Subpart YYYY (Stationary Combustion Turbines) is only applicable to facilities which are
major sources of HAP emissions. Calculated potential emissions of any individual HAP were shown to be
less than 10 tpy and aggregate emissions of all HAPs less than 25 tpy. Therefore, the modified compressor
station will not be a major source of HAPs and the HP Replacement Project will not be subject to Subpart
YYYY.
40 CFR Part 63 Subpart ZZZZ – National Emission Standards for Hazardous Air Pollutants for
Stationary Reciprocating Internal Combustion Engines
40 CFR Part 63 Subpart ZZZZ (Reciprocating Internal Combustion Engine [“RICE”] Maximum Available
Control Technology [“MACT”]) encompasses most engines at area sources of HAP emissions which were
constructed after June 12, 2006. New engines located at an area source of HAP emissions would be
applicable to this Subpart, but only need to meet the requirements of NSPS Subpart JJJJ (Section
63.6590(c)(1)). No applicable emission limits or other requirements will apply under Subpart ZZZZ.

6.1.3.7 AIR-QUALITY RELATED VALUES
USEPA requires Class I area air quality analysis for new sources located within 100 km (62 miles) that are
subject to the PSD permitting program. As discussed previously, the Projects will not be subject to PSD,
and the nearest Class I area is approximately 75 miles from the HP Replacement Project. Given the
relatively minor source emissions associated with the compressor station project, and large distances to the
Class I areas, negligible air quality impacts are expected at the Class I areas due to the Projects.

6.1.4 Massachusetts Wetlands Protection Act
Massachusetts WPA requires approval by municipal Conservation Commissions and from the MassDEP.
The Conservation Commissions are empowered under state law to issue Orders of Conditions, approving
or denying jurisdictional activities. The MassDEP has the authority to intervene on projects and to act on
appeals of Orders of Conditions.
A positive Determination of Applicability was issued by the Agawam Conservation Commission on
October 26, 2018, confirming the wetland resource area boundaries. A Notice of Intent (“NOI”) for the
Projects will be filed under the Massachusetts WPA with the Agawam Conservation Commission. The
NOI will detail the Projects, short term and long-term impacts from the Projects, and the proposed
mitigation for impacts. Attention will be given to how the Projects and the proposed mitigation activities
conform to the performance standards for each of the affected Resource Areas.
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The following paragraphs present a summary of the Projects’ compliance with the performance standards
of the Wetlands Protection Act and its regulations at 310 CMR 10.00.
Performance standards for all resource areas protected under the Massachusetts WPA require that Projects
permitted must not have any adverse effect on specified habitat sites of Rare Species. Tennessee has
initiated consultation with the NHESP, and has determined that some components of the Looping Project
are located within mapped habitat for Eastern Box Turtle and Eastern Wormsnake as described in Section
4.4.3. Tennessee’s ongoing consultation with NHESP to ensure no adverse impacts to rare species is
discussed in Section 6.1.8 below.

6.1.4.1 LIMITED PROJECT PROVISION
As outlined at 310 CMR 10.53(3)(d), natural gas lines are “limited projects” that may be approved by the
issuing authority even if the activity cannot comply with the wetlands performance standards, provided that
the project proponent demonstrates that they have conducted an alternatives analysis to avoid, minimize
and mitigate any impacts. However, it is within the issuing authority’s discretion to consider the magnitude
of the alteration and the significance of the Project site to the interests identified in M.G.L. c. 131, § 40, the
availability of reasonable alternatives to the proposed activities, the extent to which the adverse impacts are
minimized, and the extent to which mitigation measures, including replication or restoration, are provided
to contribute to the protection of the interests identified in M.G.L. c. 131, § 40. However, no such project
may be permitted which will have any adverse effect on specified habitat sites of rare vertebrate or
invertebrate species, as identified by procedures established under 310 CMR 10.59. The general provisions
for natural gas lines and other linear projects are set forth at 310 CMR 10.53(3)(d).
As demonstrated in Chapter 3.0 of this DEIR, an alternatives analysis has been prepared, demonstrating
that the Project has avoided, minimized and mitigated impacts and represents the best solution to meet the
increased demand for natural gas with the fewest amount of adverse impacts. The Projects have minimized
impacts by co-locating proposed facilities with an existing ROWs and the existing CS 261 facility site as
much as practicable.
Best available measures shall be used to minimize adverse effects during construction. Chapter 7 of this
DEIR provides the BMPs that will be applied during construction of the Project. Minimization measures
to avoid wetlands and sensitive resource areas were taken during design and planning to adjust the Project
layout to avoid these areas. Tennessee will implement the FERC’s Plan and Procedures, Tennessee’s BMPs
and other permit conditions during construction and restoration.
The surface vegetation and contours of the area shall be substantially restored. The vast majority of impacts
to wetlands will be temporary and will be restored in-situ. Permanent impacts are in the form of vegetation
conversion during operation of the pipeline.

6.1.4.2 BORDERING VEGETATED WETLANDS
As presented in Section 5.1.4.3 of this DEIR, the Projects will result in both temporary and permanent
alteration of BVW. This Section discusses compliance with the Massachusetts WPA performance
standards for BVW for the Looping Project and the HP Replacement Project.
The performance standards for BVW provide that the work shall not destroy or otherwise impair any
portion of the BVW, except work which results in the loss of up to 5,000 square feet of BVW may be
permitted, if that area is replaced in accordance with the requirements of 310 CMR 10.55(4).
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Looping Project
The Looping Project qualifies as a Limited Project under the provisions at 310 CMR 10.53(3)(d), which
authorizes an issuing authority to grant permission for a project to proceed even if performance standards
for specific resource areas cannot be met, provided that impacts are avoided, minimized and mitigated
through an alternatives analysis.
The nature of a linear facility such as this natural gas pipeline, coupled with the varied dispersal of wetlands
in glaciated terrain, results in some unavoidable intersection of the pipeline with wetland resources. All
practicable measures have been taken to avoid impacts to BVWs and extensive mitigation is proposed for
unavoidable impacts. With these considerations in mind, no significant impairment of BVW function within
the Project area is anticipated.
Construction of the Looping Project’s pipeline facilities will impact 5.86 acres of wetlands; however, no
permanent filling or loss of wetlands is proposed for the Looping Project. Of the 5.86 acres of construction
wetland impacts, approximately 0.49 acre of operational impacts to wetlands will result from the permanent
conversion of forested wetlands to a scrub-shrub or emergent wetland vegetation cover type. Temporary
impacts and permanent vegetative cover changes will occur that will exceed the 5,000 square foot threshold.
With the proposed in-situ restoration, all of these areas will fully retain wetland characteristics and provide
full wetland functional attributes. As a Limited Project pursuant to 310 CMR10.53(3)d, the 5,000 square
feet BVW “loss” restriction may be exceeded, provided the associated conditions of the Limited Project are
complied with (as addressed above) without requiring a variance from the Regulations.
Temporarily impacted wetlands will be restored in-situ after construction is complete. The ground water
and surface elevations of the restored wetland areas, along with the other physical/hydrologic
characteristics. In compliance with federal, state, and local regulatory permitting relative to wetland
protection, Tennessee will develop a wetland mitigation plan specific to the Projects prior to construction.
The mitigation plan will detail measures to avoid, minimize, and mitigate for temporary and permanent
wetland impacts associated with the Projects. Options for mitigation for permanent wetland impacts being
evaluated by Tennessee include, but are not limited to off-site wetland restoration or rehabilitation, wetland
conservation, and contributions to an in-lieu fee program sponsored by the Massachusetts Department of
Fish and Game. Tennessee is consulting with the applicable federal and state regulatory agencies for
guidance during development of the proposed mitigative measures and plans, and to incorporate specific
recommendations of the agencies.
All wetland mitigation will be provided in a manner consistent with the performance standards for all other
resource areas. Again, this is accomplished primarily by the proposed in-situ restoration approach for
impacted wetlands, combined with off-site mitigation for permanent vegetation conversion within the
maintained ROW for the Looping Project.
HP Replacement Project
Construction workspace to install a new suction header at CS 261 will temporarily impact 0.02 acre of
Wetland C, an emergent wetland associated with the compressor station’s site drainage system. Following
construction, this wetland will be restored in-situ to pre-construction grade, contour, and drainage patterns
and will be reseeded or replanted with native hydrophytic vegetation species. No permanent impacts,
including permanent conversion or filling or loss of wetlands are proposed for the HP Replacement Project.
This area is below 5,000 square feet and meets the performance standards for BVW with in-situ
replacement.
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Facilities Common to the Looping Project and the HP Replacement Project
No BVWs will be impacted by the use of the Hickory Street Pipeyard, TAR-CS, or TAR-PY.

6.1.4.3 LAND UNDER WATERBODIES AND WATERWAYS
The Projects are designed and will be constructed to meet the performance standards for 310 CMR 10.56(3).
The. Projects will not result in permanent impacts to watercourses.
Performance standards for any proposed work within LUWW require that work shall not impair: the water
carrying capacity within the defined channel, which is provided by said land in conjunction with the banks;
ground and surface water quality; the capacity of the land to provide breeding habitat, escape cover and
food for fisheries; and the capacity of the land to provide important wildlife habitat functions.
Projects that (cumulatively) alter up to 10% or 5,000 square feet (whichever is less) of land in this resource
area will not be deemed to impair its capacity to provide important wildlife habitat functions. Additional
alterations beyond the above threshold may be permitted if they will have no adverse effects on wildlife
habitat.
Looping Project
The proposed pipeline loop will require one intermittent waterbody crossings and four perennial waterbody
crossings. In addition, one waterbody will be crossed by PAR-2 via an existing culvert. Tennessee does
not anticipate disturbing this existing culvert or the LUWW within the waterbody channel for use of the
access road.
In total, the Looping Project will temporarily impact 4,792 square feet of LUWW. Because this impact is
less than 5,000 square feet, it is not assumed to significantly impact wildlife habitat functions. Despite this,
the Looping Project proposes to fully restore the LUWW conditions to the equivalent to the pre-construction
conditions. Accordingly, it is not anticipated that there will be any significant impairment to the LUWW
capacity to provide important wildlife habitat functions.
All proposed waterbody crossings with discernible flow at the time of the crossing will be completed using
a dry crossing method as discussed previously in this DEIR. No permanent impacts will occur as a result
of these crossings and all LUWW and bank will be restored to pre-crossing conditions. Only clean fills, if
required, for the Project and best management practices will be installed and maintained to prevent
sedimentation to any water courses during construction. As such, groundwater and surface water quality
will be maintained. Erosion control measures will be installed to prevent sedimentation of any adjacent
wetlands and watercourses.
HP Replacement Project
There are no LUWW impacts associated with the HP Replacement Project.
Facilities Common to the Looping Project and the HP Replacement Project
The use of the pipeyard will require installation of temporary access road TAR-PY. TAR-PY will require
the crossing of an intermittent waterbody via a temporary mat bridge span. However, Tennessee does not
anticipate any disturbance to the LUWW within the waterbody banks. Following construction, the mat
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bridge span will be removed and all resource areas associated with this crossing will be restored to their
previous conditions.

6.1.4.4 INLAND BANK
The Projects are designed and constructed to meet the performance standards for 310 CMR10.54(3), which
presumes that any proposed work on a Bank shall not impair the physical stability of the Bank; the water
carrying capacity of the existing channel within the Bank; the ground water and surface water quality; the
capacity of the Bank to provide breeding habitat, escape cover and food for fisheries; and the capacity of
the Bank to provide important wildlife habitat functions.
The performance standard for Bank includes the provision that Projects that (cumulatively) alter up to 10%
or 50 feet (whichever is less) of the length of the a Bank are not deemed to impair its capacity to provide
important wildlife habitat functions. In the case of a bank of a river or an intermittent stream, the impact is
measured on each side of the stream or river. Additional alterations beyond the above threshold can be
permitted if they will have no adverse effects on wildlife habitat.
Looping Project
This work will involve temporary impacts to 788 linear feet of Bank. Although the total alteration is over
the threshold of impacts to this resource area that may impair the capacity to provide important wildlife
habitat functions, it may be permitted as a limited project under the provisions of 310 CMR 10.53(3)(d).
All of the proposed waterbody crossings will be temporary in nature and any impacts to the associated bank
will be restored to pre-existing conditions once the crossing is complete. In areas where the existing bank
is experiencing erosion, the restoration methods will stabilize the bank to a degree comparable to current
conditions. Following installation of the proposed pipeline loop, the Project proposes to substantially
restore the Bank conditions to that equivalent to the pre-construction conditions, including contours,
physical stability and carrying capacity. Because the Project proposes in-situ restoration of all affected
Inland Bank, it is not anticipated that there will be any significant impairment to the Bank capacity to
provide important wildlife habitat functions.
At the waterbody crossing locations, erosion control measures will be installed to prevent sedimentation of
the adjacent wetland and watercourse.
HP Replacement Project
There are no Inland Bank impacts associated with the HP Replacement Project.
Facilities Common to the Looping Project and the HP Replacement Project
As described above, TAR-PY will require the crossing of an intermittent waterbody via a temporary mat
bridge span which will involve crossing of 53 linear feet of Bank; however, no direct impacts to Bank will
result from the span. Following construction, Tennessee proposes to restore the Bank conditions to that
equivalent to the preconstruction conditions. Accordingly, it is not anticipated that there will be any
significant impairment to the Bank capacity to provide important wildlife habitat functions.
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6.1.4.5 RIVERFRONT AREA
Performance standards for Riverfront Area require there are no practicable and substantially equivalent
economic alternatives to the proposed project with less adverse effects on the protected interests identified
for Riverfront Area, and that the work, including proposed mitigation, will have no significant adverse
impact on the protected interests of Riverfront Area. Tennessee has undertaken an extensive alternatives
analysis for the Projects, which is provided in Chapter 3.
Work in Riverfront Area is also required to meet performance standards for all other resource areas within
the Riverfront Area. The proposed work within RFA will either be in compliance with performance
standards for all other resource areas, as described throughout this Section of the DEIR, or is allowed
pursuant to the Limited Project provisions of 310 CMR 10.53.

6.1.5 Compliance with the Massachusetts Stormwater Policy
This section summarizes the Project design in relation to the ten Stormwater Management Standards under
the MassDEP Stormwater Management Policy. No new impervious areas are proposed, so no new untreated
stormwater discharges will occur.
Standard 1: This standard is not applicable. No new stormwater conveyances are proposed as part of these
Projects.
Standard 2: This standard has been met. The Projects will not result in a change in topography, drainage,
or impervious surfaces within any regulated areas that would alter peak discharge rates or require
construction of a stormwater management system.
Standard 3: This standard has been met. The Projects will not result in a change in topography, drainage,
or impervious surfaces within any regulated areas that would alter annual recharge to groundwater or
require construction of a stormwater management system.
Standard 4: This standard has been met. The Projects will not result in a change in topography, drainage,
or impervious surfaces within any regulated areas that would alter the quality of stormwater discharges or
require construction of a stormwater management system.
Standard 5: This standard does not apply. The Projects do not represent a land use with higher potential
pollutant loads.
Standard 6: This standard is not applicable. No stormwater discharges are proposed as part of the Projects
to a Zone II or Interim Wellhead Protection Area of a public water supply or near or to any other critical
area.
Standard 7: This standard is not applicable. Although the HP Replacement Project may constitute a
redevelopment, work proposed within regulated areas will not alter topography, drainage patterns, or
impervious surfaces on the CS 261 site.
Standard 8: This standard has been met. The Projects will comply with an ECMP (see Attachment D) that
adopts the FERC Plan and FERC Procedures, which measures required to minimize erosion and
sedimentation, and includes a Spill Prevention Response Plan.
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Standard 9: This standard does not apply. The Projects will not alter topography, drainage patterns, or
impervious surfaces on the site that would require the development of a stormwater management system.
Standard 10: Tennessee will prohibit discharges to the existing stormwater management systems in the
vicinity of the Projects during construction and operation of the proposed Projects.

6.1.6 Massachusetts Public Waterfront Act
The Projects are not subject to licensing under the Massachusetts Public Waterfront Act regulations (a.k.a.
“Chapter 91” - 310 CMR 9.00, Waterways Regulations), as they do not involve the construction of new
pipelines that cross an Area Subject to Jurisdiction per 310 CMR 9.04(1)(b), nor construction within “any
non-tidal river or stream on which public funds have been expended for stream clearance, channel
improvement, or any form of flood control or prevention work…,” (310 CMR 9.04(1)(e)).

6.1.7 Water Quality Certification
Section 401 of the federal Clean Water Act and 314 CMR 9.00 require that construction and operation is
in compliance with the Massachusetts Water Quality Standards at 314 CMR 4.00. Much of the same
information reviewed under the WPA is independently reviewed during this process. Tennessee filed its
application for 401 Water Quality Certification with the MassDEP on October 19, 2018.
The Water Quality Certification regulations provide that no discharge of dredged or fill material shall be
permitted if there is a practicable alternative to the proposed discharge that would have less adverse impact
on the aquatic ecosystem, so long as the alternative does not have other significant adverse environmental
consequences. Tennessee has determined that there are no practicable alternatives with less adverse impact;
the alternatives included in the Section 401 application are presented in Chapter 3 of this DEIR.
Tennessee has incorporated timing windows recommended by the MA DFW for inland waters. As
described in this DEIR, appropriate and practicable steps have been taken to avoid and minimize potential
adverse impacts to the BVW and LUWW, and Tennessee is currently consulting with NHESP to avoid and
minimize adverse effect on specified habitat sites of rare species. The Projects do not involve discharge of
dredged or fill material to Outstanding Resource Waters. Compliance with the Massachusetts Stormwater
Policy is discussed in Section 6.1.5 above.
Additional information on compliance with performance standards of the Water Quality Certification
regulations was included in Tennessee’s Section 401 application.

6.1.8 Massachusetts Endangered Species Act
The Massachusetts NHESP administers MESA by requiring projects within mapped rare species habitats
to undergo project review and, if a Take is anticipated, to obtain a Conservation and Management Permit
that will require mitigation sufficient to result in a net benefit to the species. At this time, Tennessee
anticipates that mitigation measures proposed to protect these species during construction can result in a
determination of “No Take” of a state-listed species. Tennessee is currently in the process of consulting
with NHESP regarding mitigation measures for work in state-listed species habitat. If necessary, Tennessee
will obtain a Conservation & Management Permit if a take of state-listed species is anticipated.
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6.1.9 Cultural Resources
Tennessee will be seeking approval and comments from various federal, state, and local entities. The
primary project approval at the federal level is a Certificate from the FERC. Consequently, the Project is
being reviewed under Section 106 of the NHPA. Prior to authorizing an undertaking (e.g., the issuance of
an approval or certificate by a federal agency), Section 106 of the NHPA requires federal agencies to take
into account the effect of that undertaking on historic properties listed or eligible for listing in the National
Register of Historic Places (“National Register”) and afford the Advisory Council on Historic Preservation
an opportunity to comment on the undertaking. The Section 106 process is coordinated at the state level
with the SHPO, represented in Massachusetts by Massachusetts Historical Commission or “Massachusetts
SHPO”. The Commission, as the lead federal agency, must consult with the Massachusetts SHPO regarding
the effects of the Projects on historic properties. The primary goals of cultural resource investigations
conducted as part of the Section 106.
The primary goals of cultural resource investigations conducted as part of the Section 106 review are to:
locate, document, and evaluate buildings, structures, objects, landscapes, and archaeological sites
that are listed, or eligible for listing, in the National Register;
assess potential effects of the Project on those resources; and
provide recommendations for subsequent treatment, if necessary, to assist in complying with
Section 106.
In addition to Section 106, the cultural resources investigation was conducted in accordance with the
Commission’s Office of Energy Project’s Guidelines for Reporting on Cultural Resources Investigations
(2002); the Secretary of the Interior’s Standards and Guidelines for Archeology and Historic Preservation
(48 Fed. Reg. 44716-42, Sept. 29, 1983); Section 380.3 of the FERC’s regulations, 18 CFR § 380.3 (2014);
the guidelines set forth in Massachusetts SHPO’s Public Planning and Environmental Review: Archaeology
and Historic Preservation (1985). These surveys and results are described in Section 4.7. The effects
assessments performed as part of the surveys indicates that the Projects will have no effect on properties
that are potentially eligible for listing in the National Register.

6.2 Federal Programs
In addition to the FERC, the USACE will have jurisdiction over the Projects pursuant to Section 404 of the
Clean Water Act. Further information of federal programs is detailed in the following subsections.

6.2.1 Federal Energy Regulatory Commission
The Projects will require issuance of a Certificate from the FERC. Tennessee has filed an application with
seeking requesting issuance of a certificate of public convenience and necessity pursuant to Section 7(c) of
the NGA for the Projects. A certificate order issued by the FERC would authorize Tennessee to construct,
install, operate, and maintain the Projects’ facilities as proposed in the certificate application. Tennessee
submitted the certificate application to the Commission on October 19, 2018, in FERC Docket No. CP197-000, including a complete Environmental Report prepared pursuant to FERC and National Environmental
Policy Act (“NEPA”) regulations and all other required documentation for the Projects.
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6.2.2 US Army Corps of Engineers
The Projects will require authorization under Massachusetts General Permit 9 (Utility Line Activities) for
activities within federal Waters of the United States including wetlands, as defined by Section 404 of the
Clean Water Act. Section 404 of the Clean Waters Act established a permit program to regulate the
discharge of dredged or fill material into waters of the United States, as well as discharges of dredged or
fill material into wetlands adjacent to national waters. Tennessee Pre-Construction Notification to the
USACE under the Massachusetts General Permits on October 19, 2018. One component of the permit
application package is the development of a preliminary mitigation (compensation) strategy for impacts to
federal wetlands and watercourses. The alternatives analysis that was included in the Section 404
application is similar to the alternatives analysis that is supplied in Section 3.0 of this DEIR. Tennessee is
continuing to work with the USACE to develop a final mitigation program to mitigate for impacts to federal
wetlands and waterbodies.

6.2.3 Environmental Protection Agency
The USEPA administers the Clean Water Act, Section 402 through the National Pollutant Discharge
Elimination System (“NPDES”) program. Section 402(l)(2) provides that the USEPA shall not require, nor
force a state to require a CWA section 402 permit for discharges of stormwater runoff from oil and gas
exploration, production, processing or treatment operations, or transmissions facilities, composed entirely
of flows that are from conveyances or systems of conveyances used for collecting and conveying
precipitation runoff, and that are not “contaminated by contact with any overburden, raw material,
intermediate products, finished product, byproduct or waste products located on the site of such operations.”
Since the Projects consist of exempt natural gas activities, the Projects will not require a Construction
General Permit under NPDES. At this time, Tennessee does not anticipate any other permits from USEPA
will be required for the Projects.

6.3 Local Programs
The Massachusetts WPA requires Tennessee to file a Notice of Intent with the Agawam Conservation
Commission. The Agawam Conservation Commission does not have a local wetlands protection bylaw.
Tennessee anticipates filing with the Conservation Commission under the Massachusetts WPA in
December 2018. See Section 6.1.4 above.
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7 MITIGATION MEASURES
Tennessee has worked closely with the design engineers, environmental scientists, and construction experts
to maximize avoidance and minimize impacts to environmentally sensitive areas. Most areas impacted by
construction will be restored to conditions equivalent to their pre-construction state. Efforts to avoid and/or
minimize impacts, through reducing either the size or the duration of impacts will continue through the
construction phase of the Projects. Chapter 7 presents Tennessee’s proposed mitigation for those areas
where impacts are unavoidable.
Because the Projects are predominantly sited within and directly adjacent to existing ROWs, or within the
existing CS 261 station facility, thereby eliminating the need for a new or greenfield ROW, environmental
impacts of the Projects were minimized. Additionally, effects to wetlands and waterbodies have been
avoided or minimized by locating structures, access roads and staging areas outside of resource areas to the
extent practicable. The Projects will not traverse any watercourses that are designated as navigable or
otherwise subject to jurisdiction under Section 10 of the Rivers and Harbors Act of 1899, or that are
designated as a National Wild and Scenic River under the National Wild and Scenic Rivers Act (16 USC
1271-1287). Unavoidable effects from construction activities will occur to jurisdictional Waters of the
United States (i.e., those regulated under Sections 401 and 404 of the CWA – 33 U.S.C. § 1341 and 33
USC § 1344). Mitigation for these impacts is discussed in the following sections. In addition to the CWA,
the Projects are subject to state wetlands-related statutes and regulations.

7.1 PRIMARY SCOPED RESOURCES
7.1.1 Climate Change
7.1.1.1 CONSTRUCTION MEASURES
Tennessee will apply mitigation measures during construction of the Projects to reduce the amount of GHG
emissions. During construction of the pipeline loop, Tennessee is planning to use a hot-tap methodology
for connecting the pipeline loop to Line 261B-100, which eliminates natural gas venting from the existing
natural gas pipeline.
For the commissioning phase of the Projects, Tennessee plans to pressure test the pipeline and compressor
station piping using hydrostatic testing that eliminates the need to use, and then vent, natural gas to pressure
test the pipes. Emissions from purging and in-line inspections of the pipeline and compressor equipment
are minimal enough to make any control attempt impractical.

7.1.1.2 OPERATIONAL MEASURES
Tennessee’s parent company, Kinder Morgan, Inc., is a member of USEPA’s GasSTAR program, and is a
charter member of the new Methane Challenge Program and the new One Future Coalition. The Looping
Project and HP Replacement Project will implement certain recommended technologies to reduce methane,
including reducing pressures prior to venting piping, utilizing electric start in place of startup gas for the
proposed turbine, supplying the new centrifugal compressor with a dry seal system rather than a wet seal
system, equipping the new centrifugal compressor with pressurized hold technology, and installing new
pneumatic devices that are controlled by air instead of natural gas.
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As described in Section 5.1, Tennessee’s facility design and emergency response procedures are designed
to addresses the safety of its facilities during natural catastrophes, including events such as fires and severe
weather events, which projections show may increase with changing climate. The proposed Projects’
facilities will be designed, constructed, operated, and maintained in accordance with the USDOT federal
safety standards found in 49 CFR Part 192. The regulations are intended to ensure adequate protection for
the public from natural gas pipeline system failures by specifying design and construction requirements,
liquid removal, emergency shutdown procedures, pressure limiting devices, additional safety equipment,
and ventilation requirements for compressor station facilities. Tennessee’s pipeline system includes many
pipeline design and equipment features, in addition to routine inspection and maintenance programs that
are designed to increase the overall safety of the system and protect the public from any system failures due
to operations, incidents, or natural catastrophes. The procedures and design features for the compressor
facility and pipeline will allow Tennessee to adapt to natural hazards that may occur with changing climate.
Looping Project
The pipeline loop will be constructed with cathodic protected steel pipes to inhibit rust, have periodic
inspections to check for potential leaks, and all practical efforts will be made to fix leaks expeditiously to
limit the amount of natural gas vented into the atmosphere. Locations of potential leaks are expected to be
primarily limited to valves at either end of the new pipeline loop.
For non-routine operations, in-line inspection emissions will only occur approximately once every 5-7
years. Since just a very small amount of natural gas is vented during the in-line inspections from the pig
launcher and receivers, it is not economically feasible to recover. Emissions from unplanned venting may
occur due to discrete incidents, and it is likely that due to timing constraints no controls can be implemented.
Emissions calculated assume the unlikely worst case scenario where the entire length of the pipeline loop
will be required to be vented.
HP Replacement Project
The HP Replacement Project consists of the removal of two older compressor unit and their replacement
with a new, cleaner-burning compressor unit. The new compressor unit will use a dry seal system and will
also hold in an offline pressurized state which will reduce the number of venting releases from turbine
startups.
The HP Replacement Project will also employ good combustion practices and perform vendor
recommended operational and maintenance activities on the combustion equipment.

7.1.2 Air Quality
7.1.2.1 CONSTRUCTION MEASURES
Construction of the Projects will result in temporary increases in emissions of some pollutants. Tennessee
will apply mitigation measures during construction of the Projects to reduce the amount of GHG emissions.
During construction of the pipeline loop, Tennessee is planning to use a hot-tap methodology for connecting
the pipeline loop to Line 261B-100, which eliminates natural gas venting from the existing natural gas
pipeline. On- and off-road vehicles and engines used during construction of the Project will minimize
emissions by utilizing vehicles adhering to the more stringent USEPA Tier 3 and 4 emissions standards
when available and practical. All construction vehicles will operate with ultra-low sulfur diesel fuel and
will limit the amount of engine idling time in accordance with Massachusetts state law.
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Tennessee will also require its contractors to comply with BMPs related to air quality during construction,
including dust suppression, specified in the Projects’ ECMP. Fugitive dust emissions will be mitigated, as
necessary, by spraying water to dampen the surfaces of dry work areas.
For the commissioning phase of the Projects, Tennessee plans to pressure test the pipeline and compressor
station piping using hydrostatic testing that eliminates the need to use, and then vent, natural gas to pressure
test the pipes. Emissions from purging and in-line inspections of the pipeline and compressor equipment
are minimal enough to make any control attempt impractical.
Given these mitigation measures, Tennessee believes fugitive dust and engine emissions, and the potential
impacts from these emissions, will be insignificant during construction of the Projects.

7.1.2.2 OPERATIONAL MEASURES
Tennessee’s parent company, Kinder Morgan, Inc., is a member of USEPA’s GasSTAR program, and is a
charter member of the new Methane Challenge Program and the new One Future Coalition. The Looping
Project and HP Replacement Project will implement certain recommended technologies to reduce methane,
including reducing pressures prior to venting piping, utilizing electric start in place of startup gas for the
proposed turbine, supplying the new centrifugal compressor with a dry seal system rather than a wet seal
system, equipping the new centrifugal compressor with pressurized hold technology, and installing new
pneumatic devices that are controlled by air instead of natural gas.
Looping Project
The pipeline will be constructed with cathodic protected steel pipes to inhibit rust, have periodic inspections
to check for potential leaks, and all practical efforts will be made to fix leaks expeditiously to limit the
amount of natural gas vented into the atmosphere. Locations of potential leaks are expected to be primarily
limited to valves at either end of the new pipeline loop.
For non-routine operations, in-line inspection emissions will only occur approximately once every 5-7
years. Since just a very small amount of natural gas is vented during the in-line inspections from the pig
launcher and receivers, it is not economically feasible to recover. Emissions from venting will only occur
due to unplanned discrete incidents and thus may never need to occur. If venting is needed for safety, it is
likely that no controls can be implemented due to timing constraints. Emissions calculated assume the
unlikely worst case scenario where the entire length of the pipeline loop will be required to be vented.
HP Replacement Project
The new compressor unit will use a dry seal system and will also hold in an offline pressurized state which
will reduce the number of venting releases from turbine startups.
Operational impacts will be mitigated by using natural gas as the sole fuel in all new combustion equipment
and implementing appropriate controls on the new combustion turbine, which will include low-NOx
combustors to limit NOx emissions and an oxidation catalyst to reduce CO, VOC, and organic HAP
emissions.
The HP Replacement Project will also employ good combustion practices and perform vendor
recommended operational and maintenance activities on the combustion equipment.
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7.1.3 Wetlands and Water Quality
7.1.3.1 GROUNDWATER RESOURCES
The Projects are not anticipated to have long-term negative impacts on groundwater quality or supply.
Tennessee proposes to implement construction practices designed to reduce and/or mitigate potential
impacts on groundwater during construction as detailed within the FERC Plan and FERC Procedures,
incorporated in the Project’s ECMP. Tennessee and its contractors will adhere to these practices related to
groundwater protection including specifications for trench breakers and dewatering as well as restrictions
on refueling and storage of hazardous substances. In the unlikely event that construction of the proposed
Projects temporarily impacts directly private or public well quality or yield, Tennessee will provide
alternative water sources or offer compensation to the well owner. Should permanent well damage be
sustained, Tennessee will either compensate the well owner or make arrangements for a new well to be
drilled.
Tennessee will contact affected landowners regarding the presence of private septic systems along the
proposed alignment. Septic systems located adjacent to the construction workspace will be identified on
residential construction plans to alert construction crews to the presence of the system and to avoid
inadvertent damage to the system that could lead to groundwater contamination.
All equipment used in construction of the pipeline will be refueled and lubricated within the limits of the
ROW at a minimum distance of 100 feet from all wetlands, waterbodies, and identified wells. Auxiliary
fuel tanks will be used to reduce the frequency of refueling operations, and refueling will not take place
within 400 feet of identified municipal or community water supplies including groundwater and surface
water, as per state requirements. The impact minimization measures will prevent the discharge of hydraulic
fluids or fuels from leaving the ROW and/or leaching into the groundwater.
Contaminated Groundwater
Should any hazardous materials be encountered during construction of the Projects, Tennessee will dispose
of and/or mitigate for any hazardous materials uncovered in accordance with applicable federal and state
regulations. Additionally, Tennessee will implement the Project’s ECMP, which incorporates the FERC
Plan and FERC Procedures, during construction of the Projects’ facilities to minimize potential disturbance
of contaminated sediments. Should surface or subsurface contamination be encountered during
construction, it will be addressed and handled in accordance with federal, state, and local requirements.
Blasting
Tennessee does not anticipate encountering areas of shallow bedrock during construction that could require
a controlled blasting based on the following information: 1) review of surficial geology and soil mapping,
2) previous construction experience in the area and 3) preliminary geotechnical survey results. However,
in the unlikely event that a controlled blast is required, Tennessee will strictly adhere to all local, state, and
federal regulations applicable to controlled blast and blast vibration limits with regard to structures and
underground utilities while performing these activities. Special care will be taken to monitor and assess
blasting within 250 feet of dwellings and 150 feet of private or public water supply wells.
The two primary concerns related to water quality would be (1) potential impacts of perchlorates, which
are contained in very small quantities in some explosives and detonators; and (2) potential residual
chemicals from incomplete detonation of ANFO, which is commonly used in mine and construction
blasting, and if not oxygen balanced, can lease some nitrate residuals. To avoid and prevent these water
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quality impacts, in the unlikely event that blasting is required, Tennessee would preclude the use of
explosives or detonators containing perchlorates or ANFO. Special trenching-type explosives, which are
designed specifically for narrow, controlled trench blasting and do not contain perchlorates or ANFO, will
be required to be used on the Projects.

7.1.3.2 SURFACE WATER RESOURCES
Tennessee anticipates mitigating for potential impacts resulting from construction and operation through
adherence to the Projects’ ECMP (which incorporates the FERC Procedures), as well as applicable permit
conditions. The Projects have been designed to avoid surface waterbodies to the maximum extent
practicable. Where temporary impacts to surface waterbodies cannot be avoided during construction,
Tennessee will restore these areas to pre-construction conditions upon completion of pipeline installation.
In addition to the measures described above for conventional trenching and flumed crossings, the following
measures to protect and minimize potential adverse impacts to streams may be implemented to the extent
practicable:
•

expediting construction and limiting the amount of equipment and activities in waterbodies;

•

coordinating construction activities to avoid high flow and spawning periods;

•

installing erosion controls to prevent sediment and siltation from entering streams;

•

constructing waterbody crossings perpendicular to the axis of the waterbody channel as engineering
and routing conditions allow;

•

maintaining ambient downstream flow rates;

•

removing construction material and structures from the waterbody after construction;

•

restoring waterbody channels and bottoms to their original configurations and contours;

•

permanently stabilizing waterbody banks and adjacent upland areas after construction;

•

inspecting ROWs regularly during and after construction and repairing any erosion controls and/or
performing restoration, as needed, in a timely manner; and

•

reducing the amount of clearing and maintaining existing vegetation in place on streams banks to
the extent practicable.

Looping Project
•

Tennessee will cross all waterbodies in accordance with the FERC Procedures, incorporated in the
Projects’ ECMP, and applicable state and federal regulations and permit conditions. The proposed
construction procedures will ensure that potential impacts at all waterbody crossings are minimized.
To limit the time required for construction of a waterbody crossing, the ROW will be prepared on
either side of the waterbody prior to the actual crossing. Waterbody crossings will be perpendicular
to the flow to the extent practicable. Temporary erosion control measures will be installed as
necessary to prevent downstream impacts. If necessary, the pipe used for waterbody crossings will
be weighted to prevent flotation. Cleared and grubbed material (e.g., slash, wood chips, stumps)
will be stacked a minimum of 50 feet from the edge of a waterbody;

•

any excavated material from the trench line will be placed a minimum of 10 feet from the top of
the waterbody bank;

•

equipment will be parked overnight and/or fueled at least 100 feet from a waterbody boundary;
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•

hazardous materials, including chemicals, fuels, and lubricating oils, will not be stored within 100
feet of a waterbody boundary; and

•

concrete coating activities will not be performed within 100 feet of a waterbody boundary, unless
the location is an existing industrial site designated for such use.

For waterbodies crossed by open trenching methods (wet or dry crossings), waterbody substrates, banks
and riparian zones will be restored to their pre-construction elevations and grades immediately following
completion of construction. Native substrates including muds, sands, cobbles, and gravels will be set aside
during construction and will be used to reconstruct the streambed morphology to preconstruction conditions
and in accordance with permit requirements. This includes all pools and riffles, as well as any physical
structures that were found within the limits of work.
An HDD Contingency Plan has been developed and is incorporated into the Projects’ ECMP. This
document includes contingencies for both short- and long-term flood events, a contingency if HDD is
unsuccessful, and a drilling fluid contingency plan in the event of an inadvertent return of drilling fluid.
Spoil, debris, piping, construction materials, and any other obstructions resulting from or used during
construction of the pipeline will be removed to prevent interference with normal waterbody flow. Any
excavated material not used as backfill will be removed and disposed of in accordance with local, state, and
federal conditions.
HP Replacement Project
Construction of the CS 261 modifications will have no direct impact on surface waters. Indirect impacts
during construction will be avoided by implementation of the FERC Procedures, incorporated in the
Projects’ ECMP, and adherence to applicable state and federal regulations and permit conditions.
Facilities Common to the Looping Project and the HP Replacement Project
TAR-PY will require the crossing of an intermittent waterbody via a temporary mat bridge span. Stream
banks and riparian zones impacted by the mat bridges will be restored to their pre-construction elevations
and grades immediately following completion of construction.

7.1.3.3 WETLAND RESOURCES
All wetlands crossed by the pipeline loop or within the construction workspace will be protected by
adherence to the FERC Procedures, incorporated in the Projects’ ECMP. The FERC limits workspace
within wetlands to 75 feet in width unless topographic conditions or other safety concerns require additional
workspace.
Following construction and restoration, construction workspaces, with the exception of the maintained
permanent easement, will be restored in-situ and allowed to revert to pre-construction land use and
vegetation type. Temporary wetland impacts may include soil disturbance, temporary alteration of
hydrology, and loss of vegetation during construction. All wetlands will be substantially restored to their
pre-construction grades, contours, and drainage patterns, and reseeded or replanted with native hydrophytic
vegetation species. For the new easement area, woody vegetation will be allowed to regenerate within the
construction ROW except for a 10-foot-wide area centered over the pipeline that may be maintained in an
herbaceous/scrub-shrub state to allow for inspection and maintenance of the pipeline once it is in service.
In addition, trees within 15 feet of the pipeline with roots that could compromise the integrity of the pipeline
coating will be selectively cut and removed from the permanent ROW.
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In compliance with federal, state, and local regulatory permitting relative to wetland protection, Tennessee
will develop a wetland mitigation plan specific to the Projects prior to construction.
Wetland mitigation will take one of the three following forms, depending on the nature of the impact type:
•

Temporary fill/in-situ restoration/no temporal loss – all impacts to PEM wetlands

•

Temporary fill/in-situ restoration/temporal loss –
o temporary workspace and ATWS within PSS and PFO wetlands;
o permanent easement outside of mowed zone (i.e., >5 ft either side of centerline) in PSS
wetlands
o permanent easement outside of tree clearing zone (i.e., >15 ft either side of centerline) in
PFO wetlands
Temporary fill/permanent conversion/off-site compensation –
o mowed zone of permanent easement (i.e., 5 ft either side of pipeline centerline) in PSS
and PFO wetlands
o tree clearing zone of permanent easement (i.e., 15 ft either side of pipeline centerline) in
PFO wetlands

•

Table 7-1 below summarizes the impact and mitigation areas associated with these impact/restoration types.
Table 7-1. Wetland Impacts by Type and Mitigation
WETLAND
ID

APPROX.
STATIONING

WETLAND
CLASSIFICATION

TEMPORARY FILL/INSITU RESTORATION/
NO TEMPORAL LOSS

TEMPORARY
FILL/IN-SITU
RESTORATION/
TEMPORAL LOSS

TEMPORARY FILL/
PERMANENT
CONVERSION/ OFFSITE COMPENSATION

Looping Project
B

01+00

PEM

0.11

0

0

A

03+00

PEM

0.15

0

0

S

14+00

PFO/PEM

0.20

0.52

0.118

N

18+00

PFO/PSS/PEM

0

1.70

0.2

M

48+00

PEM

0.11

0

0

L

46+00

PSS/PEM

0.76

0.19

0

K

56+00

PEM

0.73

0

0

H

63+80

PFO/PEM

0.02

0.02

0.01

G

65+00

PFO

0

0.05

<0.01

GA

66+70

PFO

0

0.02

<0.01

F

82+00

PEM

0.11

0

0

FA

86+70

PFO/PEM

0.01

0

0

E

89+00

PFO/PEM

0.32

0.35

0.10

2.52

2.85

0.49

Looping Project Subtotal
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WETLAND
ID

WETLAND
CLASSIFICATION

TEMPORARY FILL/INSITU RESTORATION/
NO TEMPORAL LOSS

TEMPORARY
FILL/IN-SITU
RESTORATION/
TEMPORAL LOSS

TEMPORARY FILL/
PERMANENT
CONVERSION/ OFFSITE COMPENSATION

PEM

0.02

0

0

HP Replacement Project Subtotal

0.02

0

0

261 UPGRADE PROJECTS TOTAL

2.54

2.85

0.49

APPROX.
STATIONING

HP Replacement Project
C

N/A

“Temporary fill/in-situ restoration/no temporal loss” includes all impacts to PEM wetlands in both the
temporary construction ROW and permanent easement. These impacts will be restored in-situ following
construction to pre-construction grade, contour, and drainage patterns and will be reseeded or replanted
with native hydrophytic vegetation species. PEM wetlands within the permanent easement will be allowed
to revegetate back into PEM wetlands. Revegetation is expected to occur quickly, within one growing
season following construction, therefore no temporal loss to this vegetation community type is anticipated
as a result of construction.
“Temporary fill/in-situ restoration/temporal loss” includes all temporary workspace and ATWS within PSS
and PFO wetlands, as well as the portion of the permanent easement proposed through PSS wetlands that
will be allowed to revert back to PSS wetland vegetation communities (i.e., that portion of the permanent
easement through PSS wetlands outside the mow zone). These areas will be restored following construction
to pre-construction grade, contour, and drainage patterns. However, because these areas will typically take
several years to a few decades to revert back to their pre-construction vegetative community, these areas
would represent a temporal loss of that wetland vegetation community type. To mitigate for these potential
temporal impacts, Tennessee proposes to reseed and replant these areas in-situ with native hydrophytic trees
and/or shrubs, as applicable, in order to reduce the time before the community cover type is restored.
“Temporary fill/permanent conversion/off-site compensation” includes PFO wetlands in the tree clearing
zone (15 feet either side of proposed pipeline loop centerline) of the new permanent easement area that will
be permanently converted to PEM or PSS community types and PSS wetlands in the mowed zone (5 feet
either side of proposed pipeline loop centerline) of the new permanent easement area that will be
permanently converted to PEM community types. These areas will be restored following construction to
pre-construction grade, contour, and drainage patterns, but the vegetation will be permanently maintained
for safe pipeline operation. Tennessee is in the process of identifying opportunities for off-site
compensation for this permanent conversion, as described below.
In compliance with federal, state, and local regulatory permitting relative to wetland protection, Tennessee
will develop a wetland mitigation plan specific to the Projects prior to construction. The mitigation plan
will detail measures for the in-situ restoration and off-site compensatory mitigation of temporary and
permanent wetland impacts associated with the Projects. Options for mitigation for permanent wetland
impacts being evaluated by Tennessee include, but are not limited to off-site waterbody or wetland
restoration, wetland preservation, and contributions to an in-lieu fee program sponsored by the
Massachusetts Department of Fish and Game. Tennessee is consulting with the applicable federal and state
regulatory agencies, including the USACE, MassDEP, NHESP, and the Town of Agawam, for guidance
during development of the proposed mitigative measures and plans, and to incorporate specific
recommendations of the agencies. The plan will specify the type and location of in-situ plantings and seed
mixtures, post-restoration monitoring and reporting on the success of the mitigation areas; and corrective
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measures to ensure compliance if necessary. This plan will be provided to MassDEP for review and
approval prior to construction.

7.1.3.4 HYDROSTATIC TESTING
To ensure the proper disposal of hydrostatic test water discharges, Tennessee will require the Contractor
to:
•

fill tanks from municipal water source near project site or like and provide analysis of water quality
for Tennessee’s approval prior to use of water;

•

provide certified-clean tanks with secondary containment adequate for storage of water needed for
hydrostatic test; and

•

secure all water storage tanks with “Tennessee Controlled” locks following lock-out / tag-out
procedure to mitigate any unplanned release.

7.1.4 Rare Species
Tennessee is currently in the process of consulting with NHESP regarding mitigation measures for work in
state-listed species habitat. At this time, Tennessee anticipates that mitigation will include the following
measures, at a minimum:
•

pre-construction field surveys for eastern box turtles and eastern wormsnakes, in accordance with
protocols approved by NHESP;

•

pre-construction population monitoring of eastern box turtles and eastern wormsnakes for at least
one active season (April 15 to October 31) prior to tree clearing in March 2020, followed by
monitoring April to May 2020 prior to pipeline installation commencing in June 2020;

•

use of appropriate exclusion fencing and pre-construction sweeps of active tree clearing /
construction areas to identify eastern box turtles and eastern wormsnakes in the construction area;

•

protective measures for individuals identified in the construction area during pre-construction
sweeps, including re-location of eastern box turtles out of the construction area and the
establishment of appropriate no-disturbance buffers around eastern wormsnakes;

•

development of a contractor training program to educate all construction personnel on species life
history, identification, and protection protocols;

•

submittal of written reports of findings to NHESP;

•

conducting species work under a valid Scientific Collection Permit by wildlife biologists with
experience with these species;

•

conducting operational ROW vegetation management and operations and maintenance in
accordance with NHESP-approved plans and the Projects’ ECMP;
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•

minimizing long-term habitat impacts by co-location of pipeline loop with existing utility ROWs;
and

•

providing additional mitigation developed in consultation with NHESP.

In addition, Tennessee files a yearly Operation & Maintenance Plan and a Vegetation Management Plan
with the Massachusetts NHESP in accordance with 321 CMR 10.14 of the MESA regulations to ensure that
operation and maintenance activities in Priority Habitat are conducted in a manner that avoids or minimizes
impacts to state-listed species.

7.1.5 Cultural Resources
There are no known historic properties located within or immediately adjacent to the Projects’ APE. In the
event that previously unidentified cultural resources or human remains are discovered during grounddisturbing activities, Tennessee will implement the procedures identified in the Unanticipated Discoveries
Plan. The plan outlines the steps that must be taken in the event of the discovery of previously unknown
cultural resources or human remains during construction of the Projects. At this time, based on the results
of the archaeological and historic architectural surveys and recommendations of Tennessee’s cultural
resources consultant, Tennessee does not anticipate any additional measures will be necessary to avoid,
minimize and mitigate impacts to cultural resources.

7.1.6 Land Use
7.1.6.1 COMMERCIAL/INDUSTRIAL
Impact minimization measures used in commercial/industrial areas include timing of construction to avoid
peak use periods, maintaining access to businesses at all times, and expediting construction through these
areas. Tennessee will coordinate directly with affected commercial/industrial landowners on an individual
basis to further reduce potential adverse impacts.

7.1.6.2 OPEN UPLAND
Co-location of the proposed pipeline loop with Tennessee’s existing pipeline ROW allows for Tennessee
to minimize impacts to forest land along the pipeline route. Tennessee will follow the FERC Plan and
FERC Procedures as well as its ECMP and applicable landowner requirements to restore the construction
workspace and temporary impacts.

7.1.6.3 WETLANDS
Mitigation measures for work within wetlands are discussed in Section 7.1.3.3.

7.1.6.4 UPLAND FOREST
The primary impact minimization measure to reduce the impacts of the Projects on forestland consists of
co-location with Tennessee’s existing pipeline ROW, which will limit the extent of forest clearing required
for construction and operation of the facilities. Additionally, Tennessee has located ATWS areas outside
of forested land where possible to further reduce adverse impacts.
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7.1.6.5 RESIDENTIAL LAND
The pipeline loop has been specifically routed to avoid direct impacts to residential properties. Where the
construction workspace comes within 50 feet of residences, Tennessee will adopt the following provisions:
•

Mature trees and landscaping within the construction work area will not be removed unless
necessary for safe operation of construction equipment, or as specified in landowner agreements;

•

The edge of the construction work area will be fenced for a distance of 100 feet on either side of
the residence for safety and to ensure that construction equipment and materials remain within the
construction work area;

•

All lawn areas and landscaping will be restored immediately following cleanup operations, or as
specified in landowner agreements; and

•

If seasonal or other weather conditions prevent compliance with these time frames, temporary
erosion controls will be maintained and monitored until conditions allow completion of restoration.

7.1.6.6 AGRICULTURAL LAND
Tennessee will reduce any adverse impacts to agricultural land by implementing the FERC Plan and FERC
Procedures. Tennessee will work with landowners in these areas to ensure that proper restoration of any
impacted agricultural area occurs, including topsoil segregation, stone removal, and compliance with
reseeding specifications. Tennessee will protect active livestock pasture land during construction through
the installation of temporary fencing, the use of alternative locations to cross the construction corridor,
and/or alternate feeding arrangements, as negotiated with the landowner.

7.2 Other Resources
7.2.1 Topography, Geology and Soils
7.2.1.1 GEOLOGIC RESOURCES AND HAZARDS
The potential for damage to the proposed facilities due to subsidence or other possible geologic hazards
would be minimized through routine inspection of the Projects. The potential for slope failure due to
earthflow along the proposed ROW of the pipeline loop would be minimized through specialized
construction techniques and the use of erosion control procedures outlined in the Projects’ ECMP.
Impacts to surficial resources will be limited to temporary alterations of the terrain during construction of
the proposed Projects except for excavation and installation of the auxiliary building and permanent erosion
control measures (e.g., slope breakers). Based upon site-specific conditions, slopes may be re-contoured to
ensure safe working conditions and reduce the risk of landslides. Upon completion of pipe installation,
disturbed areas and drainage patterns will be restored to preconstruction contours and elevations to prevent
landslides and limit erosion.
Erosion control methods such as water bars and erosion control matting will be installed to help achieve
successful restoration. Revegetation of the ROW will ensure that the disturbed areas are stabilized to
prevent erosion. Construction and restoration activities will be monitored throughout the each process to
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ensure compliance. Operation and maintenance activities will include routine revegetation monitoring as
a standard operating procedure.
To address the low probability of slope instability and construction on slopes, BMPs may include, but are
not limited to:
•

Installation of permanent trench breakers in accordance with the details provided within the
FERC’s Plan and Procedures, including in Tennessee’s ECMP. Trench breakers are an important
part of preventing groundwater from traveling along the pipe trench, which could undermine the
pipeline and cause slope failures. Installation of trench breakers is coordinated with installation of
permanent slope breakers to effectively control water across the pipeline ROW.

•

Installation of temporary and/or permanent slope breakers diagonally across project workspaces on
slopes to control erosion by reducing and shortening the length and concentration of runoff. The
degree of slope, soil characteristics, runoff area, and location of suitable outlets will determine the
number and shape of slope breakers required.

•

Use of temporary trench plugs consisting of unexcavated portions of the trench, compacted subsoil,
sandbags, or a functional equivalent placed in the ditch following excavation, as needed. Trench
plugs limit the length of concentrated flow within the excavated ditch, and, if used, will be inspected
regularly to prevent breaching.

•

Periodic inspection of the construction ROW during construction, and immediate inspection
following significant storm events to ensure proper function of BMPs and develop BMP
modifications, as required.

7.2.1.2 BLASTING
In the unlikely event that bedrock is encountered during construction, the technique used for bedrock
removal will depend on factors such as strength and hardness of the rock. Tennessee will attempt to use
mechanical methods such as ripping or conventional excavation to remove the bedrock and avoid blasting
where possible.
Should shallow bedrock be encountered during construction that cannot be removed by mechanical means
and blasting becomes necessary, Tennessee will obtain applicable approvals. In accordance with 527 CMR
13, the entity conducting blasting must hold a valid and current Massachusetts Blasters License issued by
the State Fire Marshall’s Office and would be required to obtain necessary permits and standby detail from
the Agawam Fire Department in accordance with National Fire Protection Act (“NFPA”) 1 Sections
65.9.2.1 and 65.9.2.2, M.G.L. c. 148 § 12, and M.G.L. c. 148 § 13. Tennessee’s blasting specifications will
meet or exceed all applicable federal, state, and local requirements governing the use of explosions. In
addition to detailed specification requirements, safety and impact minimization precautions will include:
•

Installation of blasting mats or other measures in congested areas, in shallow waterbodies, or near
structures that could be damaged by fly-rock;

•

Posting warning signals, flags, and barricades;

•

Following procedures for safe storage, handling, loading, firing, and disposal of explosive
materials;
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•

Manning adjacent pipelines at valves for emergency response; and

•

Controlling excessive vibration by selecting proper blast material and limiting the size of charges
and using charge delays that stagger each charge in a series of explosions.

Blasting activities will be monitored if blasting is deemed necessary. Seismograph equipment will be used
to measure the peak particle velocity (“PPV”) of all blasts in vertical, horizontal, and longitudinal
directions. Seismic monitoring will be discontinued only if the blasting schedule and blasting performance
consistently produce PPVs at the blast site that are lower than the maximum allowable limit; and
Tennessee’s representative authorizes discontinuation. The PPV will be measured at blasting locations
within 150 feet of structures, adjacent pipelines, water wells and potable springs. A Blasting Log Record
will be completed immediately after each blast.
An independent contractor will inspect wells within 150 feet and structures within 250 feet of the pipeline
loop blasting locations prior to and following blasting. During blasting, the contractor will also monitor
ground vibrations at all wells within 150 feet of the construction work area along the pipeline loop ROW.
Tennessee will evaluate damage complaints associated with construction activities, including blasting.
Excess rock is defined as rock that cannot be returned to the existing rock profile in the trench or graded
cuts or is not needed to restore the ROW surface to a condition comparable to that found adjacent to the
pipeline ROW. Excess rock resulting from blasting will be hauled off the pipeline ROW and disposed of
at an approved landfill, recycling facility or other offloading facility, unless approved for some other use
on the construction work areas by the landowner or land managing agency.

7.2.2 Soils
To minimize potential soil impacts, Tennessee will construct the Projects in accordance with Tennessee’s
ECMP for the Projects. The ECMP identifies erosion control measures designed to reduce potential shortterm and long-term impacts on soil and water resources including installing slope breakers, temporary
sediment barriers, and permanent trench breakers; topsoil segregation in wetlands, agricultural lands, and
residential lands; and the stabilization of exposed soils through revegetation and mulching.
Additionally, Tennessee prescribes the use of erosion control devices and construction practices that will
minimize erosion during and after construction. During construction, erosion control structures, temporary
seeding and revegetation, and erosion control fabrics will be used. After construction is complete,
Tennessee will minimize further erosion by re-grading and restoring the disturbed areas. Following
restoration and clean up, Tennessee will monitor the disturbed areas to maintain erosion control structures
and repair any developing erosion.
In addition, the following are some of the methods that Tennessee will utilize during construction to
minimize impact upon soils:
•

minimize the quantity and duration of soil exposure;

•

protect critical areas by reducing the velocity of and redirecting runoff;

•

install and maintain erosion and sediment control measures;

•

reestablish vegetation as soon as possible following final grading; and
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•

inspect the pipeline loop ROW and maintain erosion and sediment controls as necessary until
final stabilization is achieved.

The Projects’ Environmental Inspector(s) (“EI”) will be responsible for ensuring that contractors implement
and maintain erosion and sediment control measures during construction. Erosion and sedimentation
measures will be implemented through construction of slope breakers diagonally across the pipeline loop
ROW on slopes to reduce the velocity of stormwater runoff. Water diverted by the slope breakers will be
channeled to well-vegetated areas. Erosion control barriers consisting of silt fences, hay/straw bales, and/or
sandbags may be temporarily used in place of slope breakers.
As a general practice, erosion control barriers will be installed immediately after soil disturbances in the
following areas:
•

between graded pipeline ROW and waterbody after clearing (along banks);

•

downslope of stockpiled soils near waterbodies and wetlands;

•

at the base of slopes adjacent to road crossings, and at downslope boundaries of construction
areas where runoff is not controlled with a slope breaker; and

•

in the pipeline loop ROW at boundaries between wetlands and adjacent disturbed uplands.

During construction of the Projects, compaction from soil rutting will be avoided or minimized through the
use of timber mats, as deemed necessary, or by postponing work until soils have dried, where practicable.
In accordance with the FERC Procedures, Tennessee will use low-ground-weight construction equipment
such as swamp excavators or similar equipment, or operate normal equipment on timber mats, where
standing water or saturated soils are present, to minimize soil compaction.
In areas where topsoil is segregated the subsoil will be placed back in the trench first, and topsoil will be
placed over the subsoil. Backfilling will be to approximate grade; however, a soil crown may be placed
above the trench to accommodate settling.
To identify soil compaction, Tennessee will test topsoil and subsoil for compaction at regular intervals in
agricultural or residential areas disturbed by construction activities, where applicable, and will conduct tests
on the same soil type under similar moisture conditions in undisturbed areas to approximate preconstruction conditions. In areas where topsoil has been segregated, Tennessee will plow the subsoil before
replacing segregated topsoil. If subsequent construction and cleanup activities result in further compaction,
Tennessee will conduct additional tilling.
On disturbed land, restored workspaces, and locations with poor revegetation potential, soil quality may be
affected by the spread of soil pests, noxious weeds, and invasive or non-native plant species. Proper
management of soils and use of appropriate seed mixes will reduce the potential for soil pests and the spread
of noxious weeds and invasive plants along Projects’ workspaces. Seed specifications that stabilize soils
and naturally improve upland and grassland habitat will be followed.
Disturbed areas will be mulched with straw and/or hay and will be anchored or tackified immediately after
application. A tractor-drawn implement may be used to “crimp” the straw or hay into the soil,
approximately three inches. This method will be limited to slopes no steeper than 3 (horizontal):1 (vertical).
The machinery will be operated along the contour, parallel to the side slope. Crimping of hay or straw by
running over it with tracked machinery is not recommended. 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

163

Draft Environmental Impact Report – 261 Upgrade Projects
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. In addition, biodegradable jute matting, fiber netting, natural wood
excelsior, or similar materials may be used to anchor and stabilize the surface of the soil during the critical
period of vegetative establishment. Matting or netting materials will be applied to sensitive areas including,
but not limited to, steep slopes, banks of waterbodies, swales, and other areas of concentrated water flow.
Matting or netting materials will also be applied to areas where temporary/permanent vegetation is
establishing at inadequate rates or densities to assist in protecting the seed bank, and establish the necessary
ground cover, such that soil stabilization is achieved. Tennessee will avoid the use of 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.
The pipeline loop ROW will generally be seeded within six working days of final grading, weather and soil
conditions permitting. Slopes steeper than 3 (horizontal):1 (vertical) will be seeded immediately after final
grading, weather and soil conditions permitting. If there are adverse weather conditions, the pipeline loop
ROW will be mulched in accordance with local NRCS or other local soil conservation authority
recommendations until reseeding can resume. Stabilization of the soil will be necessary until vegetation is
established. Temporary measures include mulching, matting, or netting. If construction is completed 30
days or more before the seeding season for perennial vegetation, upland areas adjacent to waterbodies will
be mulched with three tons/acre of straw at a minimum of 100 feet on either side.
In wetlands, the ROW will be seeded with a temporary annual seed mix prescribed in Tennessee’s Wetland
Mitigation Plan, to be developed as part of the wetlands permit applications, to stabilize the area until
indigenous wetland species are re-established. Amendments such as fertilizer and lime will not be
permitted in wetlands unless otherwise stated.

7.2.3 Noise
7.2.3.1 CONSTRUCTION MEASURES
For standard construction equipment, in addition to the effects of sound attenuation over distance, potential
noise impacts will be further minimized by implementation of the following BMPs:
•

Restricting construction activities to daylight hours, unless limited nighttime construction is
required due to site conditions, specialized construction techniques, and/or weather-related events;

•

Equipping vehicles and equipment with mufflers; and

•

Maintaining vehicles and equipment in accordance with manufacturers’ recommendations.

If nighttime construction is required for HDD activities Tennessee will implement the following measures:
•

Installation of noise barriers;

•

Monitoring of noise levels; and

•

Offer to temporarily relocate the residents nearest to the HDD work areas throughout the duration
of the nighttime activities associated with HDDs.
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Construction noise impacts will be short-term and temporary. Given the distance between Projects’ work
areas and residences or NSAs, the existing noise character of the area, and implementation of the BMPs, it
is not anticipated that noise levels associated with construction of the Projects will be disruptive.

7.2.3.2 OPERATIONAL MEASURES
Once constructed, the pipeline loop will be located entirely underground and will not generate noise.
The predicted sound levels from the above noise models include the achievable reductions from the noise
control treatments to be implemented in the HP Replacement Project as outlined below:
•

A custom exhaust silencer for the proposed Taurus 70 turbine was designed to provide enough
attenuation that the silenced Taurus 70 exhaust noise levels will be slightly less than the current
Centaur 50 levels; and

•

Air intake system for the turbine will include at least one in-duct silencer and will be located inside
the compressor building.

7.2.4 Plants and Animal Species and Habitat
7.2.4.1 VEGETATION
Tennessee will protect and minimize potential adverse impacts to vegetation using the procedures outlined
below.
Clearing
Tennessee has minimized the acreage of clearing that will be required by co-locating the Projects with its
existing pipeline easements, other utility and roadway easements, and its existing CS 261 facility, to the
extent practicable, feasible, and legally permissible. Tennessee is also proposing a 0.3-mile HDD that will
avoid vegetation clearing between the HDD entry and exit workspaces during both construction and
operation, with the exception of negligible vegetation trimming for placement of the wireline and foot
traffic for monitoring the location of the drill bit for the HDD.
Prior to the commencement of clearing activities, workspace limits will be clearly marked to ensure that no
clearing occurs beyond these boundaries. All wetland boundaries will also be delineated and clearly marked
prior to clearing so that all personnel and inspectors for the Project will know where these sensitive
environmental resources are located and where specialized mitigation measures and techniques must be
implemented. Any trees that are to be saved shall be adequately marked (e.g., flagging and/or construction
fencing) before tree clearing begins.
When pruning is necessary to clear the ROW, pruning cuts will be made as follows: (1) cuts will be smooth;
(2) branch collars will not be cut (i.e., cuts should be made immediately in front of the branch collar); (3)
large, heavy branches will be precut on the underside to prevent splitting or peeling of bark; and (4)
climbing spurs will not be used for tree climbing.
Should individual landowners wish to use the trees cleared from the ROW, the timber will be left and will
be neatly stacked at the edge of the ROW in areas identified by the EI prior to the commencement of
clearing activities and directly accessible to the landowner in accordance with individual landowner
agreements. Timber shall only be stacked along the ROW at the specific request of a landowner, under the
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condition that it is in an already cleared upland area that will be accessible to the landowner without
disturbing the restored ROW. Timber not designated for other uses will be disposed of by Tennessee’s
contractor in accordance with applicable laws and regulations pertaining to timber transport and disposal,
as designed by the EI or contract agreement. Timber will not be stacked in drainage ways or left within
wetlands. No rubber tire equipment will be permitted in wetlands unless it will not damage the root systems
and its use is approved by the on-site EI. Excessive traffic from rubber-tired clearing equipment, such as
skidders, on saturated soils can result in soil compaction and damage to existing root systems. To mitigate
potential damage to root systems from clearing operations, the EI will determine whether rubber-tired
equipment would damage root systems by surveying the wetland ahead of clearing equipment for degree
of saturation. Where wetlands are saturated and root damage is likely, clearing will be done manually or
will be completed with equipment operating on timber mats. If the wetland must be crossed by rubber-tired
equipment to access the remainder of the ROW, a travel lane of timber mats will be installed to facilitate
access along the ROW. Bulldozers will not be used for clearing in wetlands. Trees and brush will be cut
at ground level by hydroaxes, tree shears, grinders, or chain saws. Within wetlands, stumps will be left in
place, except on the trenchline or unless the removal is necessary to ensure worker safety. Stumps may be
ground to a suitable height for safety reasons.
Topsoil Segregation
Tennessee proposes topsoil segregation and reuse in certain areas to improve the success of revegetation
by preserving the soil seed bank, organic material, and nutrients present in the topsoil. In accordance with
the FERC Plan, as incorporated into the Projects’ ECMP, topsoil will be stripped from the full work area,
or from the trench and subsoil storage area in active or rotated crop and pasturelands, residential areas,
hayfields, or other areas at the landowner’s request. In accordance with the FERC Procedures, as
incorporated into the Projects’ ECMP, topsoil will be segregated in wetlands except where soils are
saturated or frozen or in areas of standing water. These segregation techniques do not apply to wetlands
within actively cultivated or rotated croplands.
Restoration
Following trenching, lowering-in of the pipeline loop, and backfilling, Tennessee will restore the original
contours and flow regimes to the extent practical, with the exception of unnatural features and unstable
grades. In consultation with NRCS, the upland portions of the ROW will be seeded with an erosion control
seed mixture to stabilize the area until indigenous species can become re-established. If weather conditions
limit the effectiveness of the reseeding efforts, at the discretion of the EI and as allowed by all applicable
permits, the ROW may be mulched to minimize erosion until conditions are suitable for reseeding. No
fertilizer or lime will be used in wetlands unless specified by the NRCS and approved by the applicable
regulatory agencies.
Restoration of wetland vegetation will be in accordance with permit conditions and in consultation with the
various regulatory authorities, including the Agawam Conservation Commission, MassDEP, and USACE.
Tennessee will develop a Project-specific wetland mitigation plan prior to construction that will detail
measures to avoid, minimize, and mitigate for temporary and permanent wetland impacts associated with
the Projects. Mitigation for permanent wetland impacts (i.e., forest conversion) will likely consist of offsite wetland restoration, rehabilitation, and/or conservation, combined with contributions to an in-lieu fee
program. Tennessee will consult with the applicable federal, state and local regulatory agencies for
guidance during development of the proposed mitigation measures and plans, and to incorporate specific
recommendations of the agencies.
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Noxious Weeds
After restoration, native plant species would be competing to reestablish at the same time that invasive or
noxious weed species are colonizing the cleared area. The potential for the introduction and/or spread of
invasive non-native species (including noxious weeds) onto the Projects’ sites will be minimized by
adherence to the Preliminary Invasive Plant Management Plan, incorporated into the Projects’ ECMP,
which includes the following measures:
•

ensuring all construction equipment is clean prior to beginning work on the Projects;

•

requiring the construction contractor to use weed-free straw or hay bales for sediment barrier
installations and/or mulch; and

•

using weed-free seed mixes for post-construction revegetation.

7.2.4.2 WILDLIFE
Tennessee and its contractors will strive to minimize impacts to wildlife by adhering to the FERC Plan and
FERC Procedures, as adopted in the ECMP, and expediting construction to the greatest extent possible.
Tennessee proposes to clear the ROW in March 2020 to minimize impacts to breeding birds. Additional
timing restrictions on vegetation clearing may be implemented by state agencies based upon the final results
and impact assessments for rare, threatened, and endangered species. These timing restrictions would likely
be limited to specific areas identified as suitable habitat for rare species within the Projects’ workspaces.
Conversion of forest and scrub-shrub habitats will be minimized through co-location of the Projects with
Tennessee’s existing pipeline ROWs, other utility and roadway corridors, and Tennessee’s existing CS 261
facility. Further, the construction and operational ROW will be of the smallest width practical, particularly
in wetlands, given the site-specific conditions. Re-vegetation will occur after construction has been
completed, and the areas of impact will be monitored until final site stabilization has been achieved.
It is anticipated that noise and human activity during construction will discourage wildlife from entering
project work sites. Additionally, implementation of the following BMPs will minimize the potential for
injury or death to wildlife by:
•

properly disposing of trash and food debris in secured containers;

•

allowing wildlife that has entered the work area to leave the area on their own;

•

providing environmental awareness training to all construction personnel working on the
Projects;

•

checking for wildlife under vehicles and equipment that have been stationary for more than 1
hour and each morning prior to moving or operation;

•

complying with posted speed limits;

•

prohibiting firearms or pets at the work sites;

•

checking trenches, excavations, and uncapped pipe segments for wildlife;

•

limiting the amount of time trenches remain open, to the extent practicable;

•

maintaining side slopes on hard plugs (unexcavated portion of trench); and
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•

installing escape ramps and breaks in the spoil every 0.5 miles.

Species temporarily displaced by construction activities will likely return to the general area following
construction and restoration. Suitable habitat adjacent to the construction area will also be available for
wildlife species to use as protective cover or for foraging activities until vegetation in temporary work areas
has been reestablished.
During operation and maintenance activities, access to pipeline and compression facilities will be limited
to periodic inspections and maintenance activities. In such instances, the potential impacts and proposed
mitigation measures would be similar to those described for construction activities.

7.2.5 Traffic and Transit
Roadway crossings will be conducted to minimize impacts to traffic during construction. Traffic lanes and
residential access will be maintained except for the temporary periods essential for pipeline installation.
Tennessee’s construction contractors will obtain necessary federal, state, and local roadway transport and
load permits for construction work for the Projects. Tennessee’s construction contractors may implement
the following measures, where practicable, to minimize impacts to local residents and motorists during
construction of the Projects, including:
•

scheduling oversize/overweight equipment and materials deliveries to occur during non-peak
traffic hours and to avoid impacts to school bus routes/schedules;

•

using pilot cars for oversize/overweight equipment and material deliveries;

•

installing signage and/or using flaggers at roadway turnoffs;

•

maintaining access to private driveways;

•

busing workers to the project sites; and

•

repairing roads damaged by construction activities.

No additional personnel are anticipated during normal operations once the Projects are completed;
therefore, no impacts to traffic and transportation routes from personnel commuting to the Projects during
normal operations and occasional maintenance site visits are expected.

7.2.6 Scenic Qualities, Open Space and Recreation
Tennessee proposes to co-locate the pipeline loop within or adjacent to previously existing pipeline,
roadway, and other utility corridors to mitigate for potential visual impacts on nearby scenic and natural
resources. Temporary visual impacts of limited duration will be mitigated through restoration practices to
revegetate the ROW in a timely manner.
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8 Draft Section 61 Findings
This chapter provides a draft template for Section 61 Findings pursuant to the Secretary's EENF Certificate
and in accordance with M.G.L. Ch. 30, Sec. 61, which states: “Any determination made by any agency of
the Commonwealth shall include a finding describing the environmental impact, if any, of the project and
a finding that all feasible measures have been taken to avoid or minimize said impact.”
The Projects are subject to MEPA review and a mandatory EIR pursuant to 301 CMR 11.03(3)(a)(1)(a) of
the MEPA regulations they will require state agency actions and will alter one or more acres of BVW
(approximately 7.5 acres). The Projects will require a Section 401 WQC and a Non-major Comprehensive
Plan Approval from the MassDEP and a “No Take” Determination or Conservation and Management
Permit from NHESP. It is subject to review under the May 2010 MEPA GHG Policy.
The EENF Certificate states as follows: “In order to ensure that all GHG emissions reduction measures
adopted by the Proponent as the Preferred Alternative are actually constructed or performed by the
Proponent, the Secretary requires proponents to provide a self-certification to the MEPA Office indicating
that all of the required mitigation measures, or their equivalent, have been completed.” Tennessee hereby
agrees to provide a Self-Certification to the MEPA Office that shall: (a) be signed by an appropriate
professional (e.g., engineer, general contractor); (b) attest that Tennessee has incorporated in the Projects
all the GHG mitigation measures, or their equivalent, that were committed to in the EIRs; (c) be supported
by as-built plans and shall include an update with respect to those measures that are operational in nature;
and (d) include any changes to these measures from those identified in the EIR, the schedule for
implementation of all measures, and how progress toward achieving these measures will be advanced, if
not currently implemented. The Self-Certification and all supporting plans and documents shall be provided
to the MEPA Office within six (6) months of the completion of the Projects.
This section contains draft Section 61 Findings for those issues that are within the scope of this DEIR,
including the following state agencies, actions and/or statutory requirements:
•

MassDEP - Individual Water Quality Certification;

•

NHESP, DFW – MESA Conservation and Management Permit; and

•

MassDEP - Non-Major Comprehensive Plan Approval

Table 8-1 outlines the potential impacts from this Project and associated mitigation proposed.
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Table 8-1. Summary of Proposed Mitigation for the 261 Upgrade Projects
Category

Impact

Mitigation Measures

GHG Emissions

Construction-related emissions

Use a hot-tap methodology for connecting the pipeline loop to Line 261B-100, which eliminates
natural gas venting. Pressure test the pipeline and compressor station piping using hydrostatic
testing that eliminates the need to use, and then vent, natural gas to pressure test the pipes.

GHG Emissions

Operational emissions

Implement recommended technologies to reduce methane, including reducing pressures prior to
venting piping, utilizing electric start in place of startup gas for the proposed turbine, supplying
the new centrifugal compressor with a dry seal system rather than a wet seal system, equipping
the new centrifugal compressor with pressurized hold technology, and installing new pneumatic
devices that are controlled by air instead of natural gas.
The new compressor unit will use a dry seal system and will also hold in an offline pressurized
state which will reduce the number of venting releases from turbine startups.
Employ good combustion practices and perform vendor recommended operational and
maintenance activities on the combustion equipment.
Performance of a periodic leak detection and repair program under NSPS OOOOa for fugitive
emission components in VOC and methane service.

Air Quality

Construction-related emissions and dust.

Implement construction site BMPs to minimize fugitive dust, require contractors to ensure
construction equipment is outfitted with appropriate emission controls, operate with ultra-low
sulfur diesel fuel, and limit the amount of engine idling time in accordance with Massachusetts
state law.

Operational emissions

Mitigate by using natural gas as the sole fuel in all new combustion equipment and
implementing appropriate controls on the new combustion turbine, which will include low-NOx
combustors to limit NOx emissions and an oxidation catalyst to reduce CO, VOC, and organic
HAP emissions.

Bordering and
Isolated Vegetated
Wetlands / Waters
of the U.S. within the
Commonwealth

Temporary alteration of 5.39 acres during construction;
0.49 acres to be permanently maintained within ROW

Restore temporary wetland alterations in situ. Develop a wetland mitigation plan that will detail
measures for the in-situ restoration and off-site compensatory mitigation of temporary and
permanent wetland impacts associated with the Projects in accordance with MassDEP and
USACE requirements. Mitigation for wetland impacts in the permanently maintained ROW may
include, but are not limited to, off-site waterbody or wetland restoration or rehabilitation, wetland
preservation, and contributions to an in-lieu fee program sponsored by the Massachusetts
Department of Fish and Game.

Land Under
Waterbodies and
Waterways / Waters
of the U.S. within the
Commonwealth

Temporary alteration to 0.11 acres due to construction
of pipeline crossings.

Restore the affected resource areas in situ. Comply with DFW timing windows for work in
coldwater fisheries and use a dry crossing method (flume or dam-and-pump) for crossings with
perceptible flow. Implement erosion and sediment control best management practices and
SPCP in the ECMP to avoid and minimize impacts.

Air Quality
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Category

Impact

Mitigation Measures

Bank / Waters of the
U.S. Within the
Commonwealth

Temporary alteration to 841 linear feet due to
construction of pipeline crossings.

Restore the affected resource areas in situ. Implement erosion and sediment control best
management practices and SPCP in the ECMP to avoid and minimize impacts.

Temporary impact to 7.2 acres of Riverfront Area during
construction, permanent impact of 0.4 acres of
Riverfront Area due to conversion of forested overstory
to scrub-shrub community.

Avoid tree clearing and canopy loss in those areas temporarily impacted. Mark trees that are to
be saved before tree clearing begins.

Riverfront Area

Rare Species

Temporary disturbance from construction activities
within Priority Habitat or Estimated Habitats

Through active consultation with NHESP, develop and implement avoidance and minimization
measures to protect rare species habitat and avoid direct species impacts. If required, a
Conservation & Management Permit application will be prepared. Avoid and minimize impacts
through erosion and sedimentation controls, preconstruction surveys, use of exclusion fencing,
contractor-awareness programs, and construction phase monitoring and relocation. Habitat
preservation to be developed in consultation with NHESP.

Cultural Resources

No impact to known historic sites or properties

Implement Unanticipated Discoveries Plan for any previously unidentified cultural resources or
human remains discovered during ground-disturbing activities. Avoid Tribal Cultural Properties
and continue communication with Tribes

Energy

Determine public necessity, impacts to land, water, air,
etc.

Comply with conditions contained in Certificate of Public Convenience and Necessity issued by
the Federal Energy Regulatory Commission and other Projects’ permits.

Local Traffic

Construction site access impacts to local street network,
temporary street closures/ disruption during pipeline
installation across roads

Use a trenchless construction technique (HDD or conventional bore) for three of the four street
crossings. Maintain emergency vehicle access, and schedule heavy equipment and materials
deliveries to non-peak hours where feasible.

Noise

Construction-related noise impacts to sensitive
receptors

Restrict construction activities to daylight hours, unless limited nighttime construction is required
due to site conditions, specialized construction techniques, and/or weather-related events.
Equipping vehicles and equipment with mufflers and maintaining vehicles them in accordance
with manufacturers’ recommendations. Installation of sound barriers, monitoring noise levels
and offer to temporarily relocate nearest residents if nighttime HDD construction is required.

Noise

Operational noise impacts from compressor station to
sensitive receptors

Achieve a reduction of current station noise levels by using a custom exhaust silencer for the
proposed Taurus 70 turbine and use at least one in-duct silencer for the air intake system which
will be located inside the compressor building.

Hazardous Materials
Contamination
Erosion Control
Invasive Species
Public Outreach

Potential for excavation of contaminated soils and
groundwater.
Potential impacts to wetlands, roadways, etc., during
construction
Potential impacts to vegetated areas if invasive species
are introduced or exhibit aggressive growth.
Disruptions to local communities.

Should unexpected contamination be encountered, manage the excavation and disposal of
contaminated soils in accordance with the MCP under the oversight of an LSP.
Implement Projects’ ECMP
Implement Invasive Plant Management Plan
Keep stakeholders informed of the Project status, including notifications and other
communications.
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EXECUTIVE OFFICE OF ENERGY AND ENVIRONMENTAL AFFAIRS
DIVISION OF WETLANDS AND WATERWAYS
MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION
DRAFT FINDING PURSUANT TO M.G.L. C 30, SECTION 61
PROJECT NAME: 261 Upgrade Projects
PROJECT LOCATION: Agawam
PROJECT PROPONENT: Tennessee Gas Pipeline Company, LLC (Tennessee)
EEA NUMBER: 15879
PERMIT: 401 Water Quality Certification (M.G.L. c. 21; 314 CMR 9.00)
PROJECT DESCRIPTION: Tennessee is proposing to construct the 261 Upgrade Projects (“Projects”),
consisting of (i) the Line 261B Pipeline Looping Project (“Looping Project”), and (ii) the Compressor
Station 261 Horsepower Replacement Project (“HP Replacement Project”), in response to the request of
Tennessee’s customers, Bay State Gas Company d/b/a Columbia Gas of Massachusetts and the Holyoke
Gas and Electric Department. Specifically, the Projects are designed to increase the capacity of Tennessee’s
existing pipeline system by upgrading its existing 261B-100 pipeline, as well as abandoning and replacing
certain existing compressor units and associated facilities. The Looping Project and a portion of the HP
Replacement Project will create 72,400 dekatherms per day of new firm transportation capacity. The
Massachusetts Department of Public Utilities recognized the need for CMA’s additional capacity by an
order issued May 31, 2018 in approval of Tennessee’s agreement in Docket DPU 17-172.
MEPA HISTORY: Tennessee initiated Massachusetts Environmental Policy Act (“MEPA”) review by
filing an Expanded Environmental Notification Form (“EENF”) on June 29, 2018, which was noticed in
the Environmental Monitor on July 11, 2018. On August 17, 2018, the EOEEA Secretary issued a
Certificate stating that the Project required the filing of a Draft Environmental Impact Report (“DEIR”).
The DEIR was submitted on December 14, 2018.
PROJECT IMPACTS AND MITIGATION: Refer to Table A for a list of impacts and corresponding
mitigation relative to wetlands and waters.
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Table A. Summary of Proposed Wetlands / Waterways Mitigation
Category

Impact

Mitigation Measures

Waters of the U.S. within the
Commonwealth – Bordering and
Isolated Vegetated Wetlands

Temporary alteration of 5.39 acres during
construction; 0.49 acres to be permanently
maintained within ROW

Restore temporary wetland alterations in situ. Develop a
wetland mitigation plan that will detail measures for the insitu restoration and off-site compensatory mitigation of
temporary and permanent wetland impacts associated with
the Projects in accordance with MassDEP and USACE
requirements. Mitigation for wetland impacts in the
permanently maintained ROW may include, but are not
limited to, off-site waterbody or wetland restoration or
rehabilitation, wetland preservation, and contributions to an
in-lieu fee program sponsored by the Massachusetts
Department of Fish and Game.

Temporary alteration to 0.11 acres due to
construction of pipeline crossings.

Restore the affected resource areas in situ. Comply with
DFW timing windows for work in coldwater fisheries and
use a dry crossing method (flume or dam-and-pump) for
crossings with perceptible flow. Implement erosion and
sediment control best management practices and SPCP in
the ECMP to avoid and minimize impacts.

Temporary alteration to 841 linear feet due
to construction of pipeline crossings.

Restore the affected resource areas in situ. Implement
erosion and sediment control best management practices
and SPCP in the ECMP to avoid and minimize impacts.

Waters of the U.S. within the
Commonwealth – Land under
Waterbodies and Waterways

Waters of the U.S. within the
Commonwealth – Bank

FINDINGS: Based on its review of the MEPA documents, the permit application, public comments, and
Massachusetts Department of Environmental Protection's regulations, MassDEP finds the terms and
conditions to be incorporated into the permits required for the Project and the mitigation commitments set
forth in the attached Table A will constitute all feasible measures to avoid damage to the environment and
will minimize and mitigate such damage to the maximum extent practicable for those impacts subject to
MassDEP's authority. Appropriate conditions consistent with this Section 61 Finding are included in the
Section 401 Water Quality Certification issued by the Department to describe more fully and ensure
implementation of said measures.

DEPARTMENT OF ENVIRONMENTAL PROTECTION

________________________________________

_____________________

BY

DATE
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EXECUTIVE OFFICE OF ENERGY AND ENVIRONMENTAL AFFAIRS
DIVISION OF FISHERIES AND WILDLIFE
MASSACHUSETTS NATURAL HERITAGE AND ENDANGERED SPECIES PROGRAM
DRAFT FINDING PURSUANT TO M.G.L. C 30, SECTION 61
PROJECT NAME: 261 Upgrade Projects
PROJECT LOCATION: Agawam
PROJECT PROPONENT: Tennessee Gas Pipeline Company, LLC (Tennessee)
EEA NUMBER: 15879
PERMIT: Conservation and Management Permit, Massachusetts Endangered Species Act (M.G.L. c.
131; 321 CMR 10.00)
PROJECT DESCRIPTION: Tennessee is proposing to construct the 261 Upgrade Projects (“Projects”),
consisting of (i) the Line 261B Pipeline Looping Project (“Looping Project”), and (ii) the Compressor
Station 261 Horsepower Replacement Project (“HP Replacement Project”), in response to the request of
Tennessee’s customers, Bay State Gas Company d/b/a Columbia Gas of Massachusetts and the Holyoke
Gas and Electric Department. Specifically, the Projects are designed to increase the capacity of Tennessee’s
existing pipeline system by upgrading its existing 261B-100 pipeline, as well as abandoning and replacing
certain existing compressor units and associated facilities. The Looping Project and a portion of the HP
Replacement Project will create 72,400 dekatherms per day of new firm transportation capacity. The
Massachusetts Department of Public Utilities recognized the need for CMA’s additional capacity by an
order issued May 31, 2018 in approval of Tennessee’s agreement in Docket DPU 17-172.
MEPA HISTORY: Tennessee initiated Massachusetts Environmental Policy Act (“MEPA”) review by
filing an Expanded Environmental Notification Form (“EENF”) on June 29, 2018, which was noticed in
the Environmental Monitor on July 11, 2018. On August 17, 2018, the EOEEA Secretary issued a
Certificate stating that the Project required the filing of a Draft Environmental Impact Report (“DEIR”).
The DEIR was submitted on December 14, 2018.
PROJECT IMPACTS AND MITIGATION: Refer to Table A for a list of impacts and corresponding
mitigation relative to state-listed species.

174

Draft Environmental Impact Report – 261 Upgrade Projects
Table A. Summary of Proposed Rare Species Mitigation
Category

Impact

Mitigation Measures

Rare Species

Potential inadvertent Take during
construction activities. Conversion of
forested habitat to shrub or herbaceous
habitat from long-term vegetation
maintenance within the new permanent
easement.

Perform construction under the Projects’ Environmental
Construction Management Plan (“ECMP”). Avoid and
minimize impacts through erosion and sedimentation
controls, preconstruction surveys, use of exclusion fencing,
contractor-awareness programs, and construction phase
monitoring and relocation. Provide additional mitigation
through consultation with NHESP in the form of habitat
preservation.

FINDINGS: Based on its review of the MEPA documents, the permit application, public comments, and
Natural Heritage and Endangered Species Program's regulations, NHESP finds the terms and conditions to
be incorporated into the permits required for the Project and the mitigation commitments set forth in the
attached Table A will constitute all feasible measures to avoid damage to the environment and will minimize
and mitigate such damage to the maximum extent practicable for those impacts subject to NHESP’s
authority. Appropriate conditions consistent with this Section 61 Finding are included in the Conservation
and Management Permit issued by NHESP to describe more fully and ensure implementation of said
measures.

MASSACHUSETTS NATURAL HERITAGE AND ENDANGERED SPECIES PROGRAM

________________________________________

_____________________

BY

DATE
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EXECUTIVE OFFICE OF ENERGY AND ENVIRONMENTAL AFFAIRS
DIVISION OF AIR QUALITY
MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION
DRAFT FINDING PURSUANT TO M.G.L. C 30, SECTION 61
PROJECT NAME: 261 Upgrade Projects
PROJECT LOCATION: Agawam
PROJECT PROPONENT: Tennessee Gas Pipeline Company, LLC (Tennessee)
EEA NUMBER: 15879
PERMIT: Non-major Comprehensive Plan Approval (M.G.L. c. 111, 310 CMR 7.00)
PROJECT DESCRIPTION: Tennessee is proposing to construct the 261 Upgrade Projects (“Projects”),
consisting of (i) the Line 261B Pipeline Looping Project (“Looping Project”), and (ii) the Compressor
Station 261 Horsepower Replacement Project (“HP Replacement Project”), in response to the request of
Tennessee’s customers, Bay State Gas Company d/b/a Columbia Gas of Massachusetts and the Holyoke
Gas and Electric Department. Specifically, the Projects are designed to increase the capacity of Tennessee’s
existing pipeline system by upgrading its existing 261B-100 pipeline, as well as abandoning and replacing
certain existing compressor units and associated facilities. The Looping Project and a portion of the HP
Replacement Project will create 72,400 dekatherms per day of new firm transportation capacity. The
Massachusetts Department of Public Utilities recognized the need for CMA’s additional capacity by an
order issued May 31, 2018 in approval of Tennessee’s agreement in Docket DPU 17-172.
MEPA HISTORY: Tennessee initiated Massachusetts Environmental Policy Act (“MEPA”) review by
filing an Expanded Environmental Notification Form (“EENF”) on June 29, 2018, which was noticed in
the Environmental Monitor on July 11, 2018. On August 17, 2018, the EOEEA Secretary issued a
Certificate stating that the Project required the filing of a Draft Environmental Impact Report (“DEIR”).
The DEIR was submitted on December 14, 2018.
PROJECT IMPACTS AND MITIGATION: Refer to Table A for a list of impacts and corresponding
mitigation relative to air quality.
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Table A. Summary of Proposed Air Quality Mitigation
Category

GHG Emissions

GHG Emissions

Air Quality

Air Quality

Impact

Mitigation Measures

Construction-related emissions

Use a hot-tap methodology for connecting the pipeline
loop to Line 261B-100, which eliminates natural gas
venting. Pressure test the pipeline and compressor
station piping using hydrostatic testing that eliminates
the need to use, and then vent, natural gas to
pressure test the pipes.

Operational emissions

Implementation of recommended technologies to
reduce methane, including reducing pressures prior to
venting piping, utilizing electric start in place of startup
gas for the proposed turbine, supplying the new
centrifugal compressor with a dry seal system rather
than a wet seal system, equipping the new centrifugal
compressor with pressurized hold technology, and
installing new pneumatic devices that are controlled
by air instead of natural gas.
The new compressor unit will use a dry seal system
and will also hold in an offline pressurized state which
will reduce the number of venting releases from
turbine startups.
Employ good combustion practices and perform
vendor recommended operational and maintenance
activities on the combustion equipment.
Performance of a periodic leak detection and repair
program under NSPS OOOOa for fugitive emission
components in VOC and methane service.

Construction-related emissions and dust.

Practice construction site BMPs to minimize fugitive
dust, require contractors to ensure construction
equipment is outfitted with appropriate emission
controls, operate with ultra-low sulfur diesel fuel, and
limit the amount of engine idling time in accordance
with Massachusetts state law.

Operational emissions

Mitigate by using natural gas as the sole fuel in all
new combustion equipment and implementing
appropriate controls on the new combustion turbine,
which will include low-NOx combustors to limit NOx
emissions and an oxidation catalyst to reduce CO,
VOC, and organic HAP emissions.

FINDINGS: Based on its review of the MEPA documents, the permit application, public comments, and
Massachusetts Department of Environmental Protection's regulations, MassDEP finds the terms and
conditions to be incorporated into the permits required for the Project and the mitigation commitments set
forth in the attached Table A will constitute all feasible measures to avoid damage to the environment and
will minimize and mitigate such damage to the maximum extent practicable for those impacts subject to
MassDEP's authority. Appropriate conditions consistent with this Section 61 Finding are included in the
Non-Major Comprehensive Plan Approval issued by the Department to describe more fully and ensure
implementation of said measures.
DEPARTMENT OF ENVIRONMENTAL PROTECTION
________________________________________

_____________________

BY

DATE
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9 RESPONSE TO COMMENTS
Table 9-1 below provides Tennessee’s responses to comments received during the EENF comment period. Comment letters with comment numbers
assigned by Tennessee are provided in Appendix L.
Table 9-1. Response to Comments during EENF Comment Period
Comment
Number

Comments

Responses

RESPONSE TO COMMENTS FROM DEPARTMENT OF ENVIRONMENTAL PROTECTION (8/10/2018)
A-1

MassDEP suggests that the Proponent consider filing an Abbreviated Notice of Resource Area
Delineation (ANORAD) with each community Conservation Commission to legally establish the
regulated resource areas, as the ANORAD may be extended and resource areas remain fixed.

A Request for Determination of Applicability (RDA) was submitted to the
Agawam Conservation Commission on August 31, 2018 requesting
confirmation of the state-regulated resource area boundaries. The
Agawam Conservation Commission issued a positive Determination of
Applicability, including confirmation of these boundaries was received on
October 26, 2018. Refer to Section 4.2.3.

A-2

The project should also comply with MassDEP's Stormwater Management Standards, as applicable.

The Projects comply with MassDEP’s Stormwater Management
Standards, as described in Section 6.1.5 of the DEIR.

A-3

Section 401 Water Quality Certification (WQC) issued by MassDEP is required for this project. The
Proponent is required to provide sufficient information to adequately describe cumulative impacts to
“Waters of the United States within the Commonwealth” (Bordering and Isolated Vegetated Wetlands
and Land Under Water). The WQC regulations require impacts to be avoided, minimized and
mitigated.

Tennessee filed its application for Section 401 Water Quality Certification
with MassDEP on October 19, 2018. Section 6.1.7 of the DEIR describes
the Projects’ compliance with the requirements of Section 401 Water
Quality Certification regulations. Additional information on avoidance,
minimization and mitigation for impacts to Bordering Vegetated Wetlands
(BVW), Isolated Vegetated Wetlands (IVW) and Land Under Water
(LUWW) is provided in Sections 5.1.4 and 7.1.3.

178

Draft Environmental Impact Report – 261 Upgrade Projects
Comment
Number

Comments

Responses

A-4

The pipeline crosses several streams within the project area. Streams shown as intermittent or not
shown on the latest USGS map should be reviewed as to whether they may be considered perennial
in accordance with 310 CMR 10.58(2)(a)1 to establish jurisdiction. The dam and pump method, if
used will also be addressed through 401WQC application. If the Proponent utilizes Horizontal
Directional Drilling for stream crossings, please be aware this may be part of the 401 WQC
applications. If Proponent utilizes Horizontal Directional Drilling for stream crossings, it will be
required to develop a “frac out” plan.

Tennessee reviewed USGS topographic maps, National Hydrography
Datasets, and MassDEP wetlands datalayers, and confirmed flow status
of each surface water using the USGS StreamStats program to categorize
each as either intermittent or perennial, as described in Section 4.2.2. A
0.3-mile horizontal directional drill (HDD) has been proposed for the
Looping Project, as described in Section 5.1.4.2 of the DEIR. Tennessee
has prepared an HDD Contingency Plan, for the Projects, which is
included in the Projects’ Environmental Construction Management Plan
(ECMP) in Appendix D.

A-5

The Proponent has noted that the work may be submitted for review under the Limited Project
provision. Proposed work must, where possible, meet General Performance Standards; work that
cannot meet General Performance Standards may be approved as a limited project. Limited Project
status requires the Proponent to demonstrate practicable avoidance and minimization of alteration to
jurisdictional resource areas, and then describe appropriate mitigation measures for remaining,
unavoidable alteration.

Compliance with performance standards for resource area impacts under
the Massachusetts Wetlands Protection Act is described in Section 6.1.4
of the DEIR. Tennessee has evaluated practicable avoidance and
minimization of alteration to jurisdictional resource areas as described in
Section 5.1.4 and has proposed mitigation measures for unavoidable
resource area alteration in Section 7.1.3.

A-6

All delineation of jurisdictional resource areas should be accomplished through flagging in the field,
surveying, and then presented on a scaled site plan.

Field surveys were conducted in November 2017, May 2018, and July
2018 to delineate jurisdictional resources (see Section 4.2.3). As
described in A-1 above, a Determination of Applicability, including
confirmation of the boundaries of jurisdictional resource areas, was issued
by the Agawam Conservation Commission on October 26, 2018. These
boundaries have been surveyed and are included on the plans provided in
Appendix B of the DEIR.

A-7

MassDEP notes that there is no reference to “temporary impacts” in the Act or regulations. The
Proponent should describe these activities in terms of “in-situ” replacement, i.e., the excavation and
fill disturbance will be “replaced” in accordance with regulation within the footprint of that disturbance.

Tennessee has referred to wetlands to be restored following construction
as “in-situ” replacement in its 401 Water Quality Certification application
and in Section 7.1.3 of the DEIR.

A-8

Although not initially identified, the Proponent should confirm no impacts to floodplain will occur
though any portion of the project as plans progress. If floodplain is identified, site plans should show
the boundaries of the “Lower Floodplain” and the Proponent should demonstrate that adequate
compensatory flood storage is provided. In addition, if the “Lower Floodplain” proposed to be altered
is naturally vegetated and/or composed of a natural substrate, the applicant will be required to meet
the General Performance Standard.

No floodplain impact has been identified, based on a review of the FEMA
flood insurance rate maps (FIRM 25013C0392E). See Section 4.2.2.
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Comment
Number

Comments

Responses

A-9

The Proponent should ensure that non-native sediment does not enter the brook(s), and that stream
flow be maintained during the work to the extent practicable. Please note the Spill Prevention
comments under Bureau of Waste Site Cleanup.

The Projects will comply with an ECMP (provided in Appendix D) in order
to ensure adequate sediment control best management practices
throughout construction of the Projects. Stream flow will be maintained
during construction of pipeline crossings with methods described in
Section 5.1.4.2.

A-10

Work conducted in undisturbed Riverfront Area, must meet General Performance Standards; work
conducted within existing degraded Riverfront Area may be submitted as “redevelopment”. The
Limited Project provisions noted above may also be applicable to work conducted in the Riverfront
Area.

Tennessee has addressed performance standards for the Riverfront Area
and work to be done under Limited Project provisions of the
Massachusetts Wetlands Protection Act in Section 6.1.4.

A-11

Regulation requires that when proposing a development or redevelopment project subject to the
Stormwater Management Standards, proponents shall consider environmentally sensitive site design
and planning. Considerations should include low impact development techniques, stormwater best
management practices (BMP) utilizing source control (nonstructural control measures), structural
BMPs and maintenance.

This is not applicable to the Projects. The Projects will not result in a
change in topography, drainage, or impervious surfaces within any
regulated areas that would alter annual recharge to groundwater or
require construction of a stormwater management system, as described in
Section 6.1.5.

A-12

The Proponent should be aware that any new permanent jurisdictional stream crossings must comply
with the Massachusetts River and Stream Crossing Standards. Any improvements proposed to
existing culverts should comply with Design Standards for Culvert Replacement in that document.

Not applicable. The Massachusetts River and Stream Crossing
Standards are not intended to be applicable to temporary construction
access road crossings, and no new permanent access road crossings, or
improvements to culverts along existing access roads, have been
proposed as part of the Projects. Permanent pipeline crossings will be
buried subsurface and not culverted.

A-13

The Proponent has not identified work apparently subject to Public Waterfront Act, Chapter 91. Any
Request for Determination of Applicability under 310 CMR 9.06, should be submitted to the MassDEP
Boston Office Waterways Program.

Areas of jurisdiction under the Public Waterfront Act, Chapter 91, include
flowed tidelands, filled tidelands, Great Ponds and certain rivers, and
certain non-tidal navigable streams where public funding has been
expended. The Projects will not involve work in any areas of jurisdiction;
therefore, a Determination of Applicability for the Projects under the Public
Waterfront Act is not necessary. See Section 6.1.6.

A-14

The proposed work lies within existing Rights of Way (ROWs) for at least one sewer. MassDEP
strongly recommends contacting and coordinating within the municipality to minimize potentially
impact and ensure protection of municipal water, sewer and stormwater structures.

Tennessee will coordinate with the Town of Agawam regarding
construction along the existing sewer right-of-way (ROW), as noted in
Section 5.1.7.
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Comment
Number

Comments

Responses

A-15

Discharge of the hydrostatic pressure testing of the new pipeline will require the Proponent to apply
for and receive a NPDES permit. U.S. EPA requires the Remediation General Permit which would be
issued jointly by EPA and MassDEP. Activities Category Section IV (3) of the General Permit
identifies Hydrostatic Testing of Pipelines and Tanks:
http://www.epa.gov/region1/npdes/remediation/RGP2010_FactSheet.pdf
http://www.epa.gov/region1/npdes/remediation/Appendix-A.pdf

No discharges of hydrostatic test water requiring a Remediation General
Permit are proposed for the Projects. After the completion of hydrostatic
testing, water will be transferred to holding tanks, where it will be tested
and transported to an appropriate off-site disposal facility. More
information on hydrostatic testing is provided in Sections 5.1.4.4 and
7.1.3.4.

A-16

If the wastewater is considered to be non-hazardous waste, then the project proponent may elect to
manage the wastewater in accordance with the following regulations: The Proponent is proposing to
utilize potable water for the testing and capture and appropriate disposal of the hydrostatic testing
water. The NPDES permitting process will include extensive testing to determine water quality and
potential treatment and establish the necessary method of disposal.

This is not applicable; hydrostatic test water will not be discharged, but
will be transported to an appropriate off-site disposal facility for disposal.
More information on hydrostatic testing is provided in Sections 5.1.4.4 and
7.1.3.4.

A-17

Through permitting, MassDEP has requested a facility-wide pollutant modeling analysis for the future
configuration for this project. The NMCPA must be approved by MassDEP prior to the construction
and operation of the Solar Taurus 70 turbine. Once approval has been obtained, the facility must
modify the existing Title V Operating Permit, in accordance with 310 CMR 7.00: Appendix C, prior to
the operation of the new Solar Taurus 70.

Tennessee has prepared and filed a Non-Major Comprehensive Plan
Approval (NMCPA) application, which includes required facility-wide
pollutant modeling for the CS 261’s proposed future configuration. The
facility will submit to MassDEP a minor revision application of its Title V
Operating Permit prior to starting operation of the HP Replacement
Project. More information is provided in Section 5.1.3.

A-18

The construction and demolition activity must conform to current Air Pollution Control Regulations.
The proponent should implement measures to alleviate dust, noise, and odor nuisance conditions that
may occur during the construction and demolition activities. Such measures must comply with the
MassDEP’s Bureau of Waste Prevention (BWP) Regulations 310 CMR 7.01, 7.09, and 7.10.

Proposed mitigation measures for air quality are discussed in Section
7.1.2. Mitigation measures for noise are discussed in Section 7.2.3.

A-19

MassDEP believes it is necessary to mitigate the construction-period impacts of diesel emissions to
the maximum extent feasible and recommends that the project proponent participate in the MassDEP
Diesel Retrofit Program. As of June 1, 2010, all non-road engines shall be operated using only ultra
low sulfur diesel (ULSD) with a sulfur content of no greater than 15 ppm pursuant to 40 CFR 80.510.

All construction vehicles will operate with ultra-low sulfur diesel fuel and
will limit the amount of engine idling time in accordance with
Massachusetts state law (see Section 7.1.2.1)

A-20

Many industrial, commercial and institutional development activities have facility heating and
supplemental or emergency power generation associated with them that require air quality permitting
from MassDEP before construction or operation. This equipment must be certified through
MassDEP’s Environmental Results Program (ERP) at 310 CMR 7.26 or approved by MassDEP prior
to construction via the Plan Application program at 310 CMR 7.02, depending on equipment type,
specifications, and size.

Once installation of the emergency generator engine is complete an
Environmental Results Program (ERP) Compliance Certification will be
submitted by the applicable due date as required by MassDEP. No
heaters rated at or above the 5.00 MMBtu/hr ERP applicability threshold
are being proposed with the HP Replacement Project. Additional
information is provided in Section 6.1.3.
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Comment
Number

Comments

Responses

A-21

Smaller units and specifically, engines (emergency and non-emergency), combined heat and power
(CHP) units and some boilers may not require a specific Plan Approval but are subject to
performance standards and ERP certification. Specifically:
• 310 CMR 7.26(30) thru (37) – Boilers; and
• 310 CMR 7.26(40) thru (45) - Engines and Combustion Turbines
The Proponent is referred to: https://www.mass.gov/how-to/compliance-certification-commercialindustrial-or-institutional-boiler and https://www.mass.gov/how-to/compliance-certification-stationaryengine-or-turbine

See response to A-21 above regarding the proposed emergency
generator engine. No Boilers rated at or above the 5.00 MMBtu/hr ERP
applicability threshold are being proposed with the HP Replacement
Project. A Non-Major Comprehensive Plan Approval application has been
submitted to MassDEP to authorize construction of the proposed
combustion turbine, as discussed in Section 6.1.3.

A-22

The Proponent shall properly manage and dispose of all solid waste generated by this proposed
project pursuant to 310 CMR 16.00 and 310 CMR 19.000, including the regulations at 310 CMR
19.017 (waste ban).
Asphalt, brick and concrete (ABC) generated through crushing and reuse on-site must be handled in
accordance with regulation and policy. Otherwise, the proponent would need to obtain a site
assignment and facility permit for the crushing activity and a Beneficial Use Determination (BUD) for
the reuse of the crushed material.

Tennessee will properly manage and dispose of solid waste generated by
the Projects in accordance with applicable regulations (Section 2.4.2.11).

A-23

The BUD regulations at 310 CMR 19.060 establish levels of assessment for four categories of
beneficial use. Similarly, the fee regulations at 310 CMR 4.00, et seq. were amended. These
amended regulations would be applicable to reuse of any materials generated by this project that
would otherwise be considered solid waste. The project Proponent should be advised that
construction activity at the site must comply with both Solid Waste and Air Quality Control regulations.
The appropriate Solid Waste provisions addressing this include M.G.L. Chapter 40, Section 54.

Tennessee will properly manage and dispose of solid waste generated by
the Projects in accordance with applicable regulations (Section 2.4.2.11).

A-24

The hydrostatic testing water will be regulated under NPDES, with the project proponent determining
if the quality of the waste water. If the wastewater is considered to be hazardous waste, then the
project proponent must comply with all applicable provisions of 310 CMR 30.000

See responses to A-15 and A-16 above.

A-25

This project involves a large subject area that contains one open disposal site with a Release
Tracking Number 1-0020395 and several disposal sites with Response Action Outcomes (RAOs) or
Permanent Solutions within a 0.5-mile radius of the project site. If soil and/or groundwater
contamination is encountered during work activities, the Proponent should retain a Licensed Site
Professional (LSP); the MCP details procedures to follow for the parties conducting remediation and
cleanup work. MassDEP staff are available for guidance.

Should surface or subsurface contamination be encountered during
construction, it will be addressed and handled in accordance with
applicable federal, state, and local requirements. If any unanticipated soil
and/or groundwater contamination is encountered during work activities,
Tennessee will retain a Licensed Site Professional (LSP) and will comply
with the Massachusetts Contingency Plan (MCP). Additional information
on possible contamination is provided in Section 4.2.2.1 and 5.1.4.2.
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A-26

A spills contingency plan addressing prevention and management of potential releases of oil and/or
hazardous materials from pre- and post-construction activities should be presented to workers at the
site and enforced. The plan should include but not be limited to, refueling of machinery, storage of
fuels, and potential future on-site activity releases.

A Spill Prevention and Control Plan has been prepared and incorporated
into the Projects’ ECMP, provided in Appendix D.

A-27

Although the Proponent does not anticipate encountering areas of shallow bedrock, they have
included a blasting protocol in the EENF. Although the environmental impacts from the use of
perchlorate-containing blasting agents and explosives have not been fully defined, MassDEP
recommends that contractors take the following reasonable steps to minimize potential problems:

Tennessee does not anticipate blasting will be necessary during
construction of the Projects; however, if required, Tennessee will engage
a licensed Massachusetts’ blasting contractor and ensure that the blasting
specifications will meet or exceed all applicable federal, state, and local
requirements governing the use of explosions. In the unlikely event that
blasting is required, Tennessee will preclude the use of perchlorates in
explosives, as described in Section 7.1.3.1.

• To the extent practical, avoid the use of perchlorate-containing explosives
• When the use of perchlorate-containing products is unavoidable:
o Determine the perchlorate content of blasting agents and explosives to be usedo Institute
rigorous "housekeeping" practices.
o Take reasonable steps to prevent and address misfires
o In all cases, the safety of workers and the general public is of paramount concern
A-28

Section 61 Findings were not specifically presented for comment. At this time, there is inadequate
information regarding proposed mitigation associated with wetlands impacts and the NMCPA.
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Draft Section 61 Findings are presented in Chapter 8 of this DEIR.
Additional mitigation measures associated with the NMCPA are
summarized in Section 7.1.2, and described in more detail in the BACT
Analysis provided in Appendix H. Proposed mitigation measures for
wetland impacts are discussed in Section 7.1.3. Tennessee is continuing
to consult with the MassDEP, U.S. Army Corps of Engineers (USACE),
and Agawam Conservation Commission to develop a comprehensive
wetland mitigation plan for the Projects.
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RESPONSE TO COMMENTS FROM GREATER BOSTON PHYSICIANS FOR SOCIAL RESPONSIBILITY (8/8/2018)
B-1

Because of the evidence pointing to negative human health impacts, the Massachusetts Medical
Society, the American Medical Association, the Massachusetts Nurses Association, and 71
Massachusetts municipal boards of health have called for comprehensive health impact assessments
prior to construction of gas infrastructure. A comprehensive health impact assessment is essential to
fully understand the potential health risks of a proposed project to nearby populations, and it should
be performed in an open and transparent manner consistent with widely-accepted best practices

In accordance with information submitted in its Non-Major Comprehensive
Plan Approval application and air quality assessment included in Section
5.1.3 of this DEIR, Tennessee has designed the Projects to protect the
health and wellbeing of the public. The Projects will comply with federal
and state air pollution laws and regulations which protect human health
and the environment.
In addition, as described in detail in Section 2 of the DEIR, the HP
Replacement Project involves the removal of two existing compressor
units that will be replaced with one new unit, as well as the removal of an
older emergency generator that will be replaced with a new unit. These
changes will be an overall improvement regarding the equipment and
emissions from CS 261, particularly on a BTU per hp-hr basis.

RESPONSE TO COMMENTS FROM HENRY W. ROSENBERG, M.D. (8/9/2018)
C-1

The Massachusetts Medical Society, the American Medical Association, the Massachusetts Nurses
Association, Greater Boston Physicians for Social Responsibility, Pioneer Valley Physicians for Social
Responsibility and the boards of health of 69 Massachusetts municipalities have called for
comprehensive health impact assessments prior to the construction of natural gas facilities. We join
these groups in asking you to undertake a comprehensive health impact assessment here in Western
Massachusetts.

See response to B-1 above

RESPONSE TO COMMENTS FROM PIONEER VALLEY PLANNING COMMISSION (8/7/2018)
D-1

The EENF is unclear on the actual wetland boundaries for the project. Given this, full delineation by a
certified wetlands scientist is recommended to clarify this information for the FEIR.
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Field surveys were conducted in November 2017, May 2018, and July
2018 by qualified personnel to delineate state-jurisdictional resources,
including wetlands, as described in Section 4.2.3. As described in
response to A-1 above, a positive Determination of Applicability
confirming the boundaries of jurisdictional resource areas was issued by
the Agawam Conservation Commission on October 26, 2018 (Appendix
E). These boundaries have been surveyed and are included on the plans
provided in Appendix B of the DEIR.
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The EENF does not provide sufficient information on the specific plan to revegetate earth and wetland
disturbances by the project with native plants. Experience reveals that clearing right of ways for
pipelines, with the destruction of native vegetation and compaction of soils, often creates pathways
for the spread of invasive species. The documents within the current expanded ENF do not yet
adequately address these issues. Therefore, we suggest inclusion of an exotic and invasive species
control strategy that begins with the precautions to be taken during construction and, likewise, how
the disturbance area will be revegetated since both are important in considering control.

Section 7.2.4 of the DEIR addresses Tennessee’s measures for
revegetation. In consultation with NRCS, the upland portions of the
pipeline ROW will be seeded with an erosion control seed mixture to
stabilize the disturbed areas until indigenous species can re-establish.
Restoration of wetland vegetation will be in accordance with permit
conditions and in consultation with the various regulatory authorities,
including the Agawam Conservation Commission, MassDEP, and
USACE. Tennessee will develop a Project-specific wetland mitigation
plan prior to construction that will detail measures to avoid, minimize, and
mitigate for temporary and permanent wetland impacts associated with
the Project. Further, an Invasive Plant Management Plan has been
incorporated into the ECMP provided in Appendix D.

D-3

We'd also suggest that the boilerplate document on Erosion Control and Revegetation that's provided
in the appendixes to the EENF be amended to specifically describe how the project will integrate the
use of the 2018 Natural Resource Conservation Service's Specification Guidelines for Critical Area
Planting (Code 342).

See response to D-2 above.

D-4

Supplemental information is also requested on the plans for the ongoing control of vegetation. More
specifically, the FEIR should identify if chemical or mechanical methods are planned for vegetation
maintenance required for the project. The National Fish & Wildlife Service has reported that methods
for maintaining the right of way oftentimes contribute to the loss of native plant species diversity and
contribute to sedimentation in local waterways. Frequent maintenance can contribute to soil
compaction, alteration of natural landscape topography and drainage patterns, and the disruption of
normal groundwater flows. Repair and maintenance activities can also disturb wildlife, result in spills,
and contribute to continued habitat loss.

Impacts to vegetation from routine maintenance activities to facilitate
periodic corrosion and leak surveys during operation of the pipeline will be
minimized by conducting selective vegetation maintenance of the
permanent pipeline ROW in accordance with the FERC Plan and FERC
Procedures.
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 painted or replaced to
ensure that the pipeline locations will be visible from the air and ground.
The pipeline will be patrolled on a routine basis, and personnel well
qualified to perform both emergency and routine maintenance on
interstate pipeline facilities will perform maintenance.
Other maintenance functions will include periodic vegetative maintenance
as described in Sections 2.5.5 and 7.1.3.3
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We also request that the FEIR document provide additional information on the safety measures to be
included as part of the construction process as the project involves laying new gas line alongside
existing gas lines and in some places removing smaller inactive pipeline. We believe it will be
important for the FEIR to document how the project will protect existing infrastructure from leaks and,
thereby, strive to ensure public safety.

When working in proximity to existing Tennessee facilities, Tennessee will
follow Kinder Morgan’s Operations and Maintenance (O&M) procedures
that require the presence of a dedicated trained and competent
individual(s) to monitor or observe the excavation and use of heavy
equipment to ensure that no damage to existing in-service facilities
occurs. When working in proximity to non Tennessee assets, existing
utilities are identified as part of the Massachusetts One Call program and
precise location, including depth of cover, is verified by a process known
as day-lighting. These non Tennessee facilities will be monitored during
adjacent construction activities as described in Section 2.4.2.4.
In addition Tennessee will develop detailed project specific excavation
plans for the Projects which call out the scope of the excavations, with
proposed dimensions, mitigation measures to be implemented,
communication protocols, and monitoring or observation frequencies.

D-6

We would request that additional information be provided in the FEIR to support the statement in the
EENF that construction of the project is necessary to prevent energy shortages in periods of peak
demand. Correspondingly, the current EENF states that GHG emissions will occur only during the
construction phase of this project. Given this, the FEIR should confirm whether there will be any
impacts of the project on GHG emissions after construction has been completed.

The Projects will provide multiple benefits to the Projects’ shippers and to
Tennessee’s existing customers, as described in Section 1.2 of the DEIR.
The Projects will provide the needed additional transportation capacity to
support CMA’s and Holyoke’s residential and commercial connections in
the Greater Springfield service territory. In addition, the Projects will
increase the design delivery pressure to CMA’s distribution system, which
will further enhance CMA’s ability to provide reliable service to its
customers, and will also enhance the reliability of Tennessee’s
261Bpipeline system by providing Tennessee with the ability to maintain
deliveries to CMA’s system in the event that the existing pipeline in the
area, which is to be looped as part of the Looping Project, is taken out of
service for maintenance. The Projects will also improve the efficiency and
reliability of and reduce certain emissions at existing CS 261 by the
removal of two older, existing compressor units and replacement with a
new compressor unit. The new compressor unit is better designed to
meet the anticipated operational conditions at CS 261, including peak flow
conditions, resulting in more reliable service for Tennessee shippers.
GHG emissions during operation of the Projects are addressed in Section
5.1.3 of the DEIR and calculations are provided in Appendix J.
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RESPONSE TO COMMENTS FROM MASSACHUSETTS DIVISION OF FISHERIES AND WILDLIFE (8/10/2018)
E-1

Projects resulting in a Take of state-listed species may only be permitted if they meet the
performance standards for a Conservation and Management Permit (CMP; 321 CMR 10.23). In order
for a project to qualify for a CMP, the applicant must demonstrate that the project has avoided,
minimized and mitigated impacts to state-listed species consistent with the following performance
standards: (a) adequately assess alternatives to both temporary and permanent impacts to the statelisted species, (b) demonstrate that an insignificant portion of the local population will be impacted,
and (c) develop and agree to carry out a conservation and management plan that provides a longterm net benefit to the conservation of the state-listed species.

Tennessee is currently in the process of consulting with NHESP regarding
mitigation measures for work in state-listed species habitat and a Project
Review Request will be submitted and if determined necessary
Tennessee will obtain a Conservation and Management Permit (CMP).
Measures proposed to minimize and mitigate impacts to state-listed
species are described in Section 6.1.8 of the DEIR.

RESPONSE TO COMMENTS FROM BERKSHIRE ENVIRONMENTAL ACTION TEAM (8/10/2018)
F-1

Please require the Massachusetts Department of Public Utilities (DPU) to withdraw the precedent
agreements that are being used to support the claim of “need” for this project until after the MEPA
process is completed.

The Massachusetts Department of Public Utilities process is outside of
the scope of the MEPA review for the Projects.

F-2

BEAT would again like to express our concern about having both the Department of Energy
Resources (DOER) and the DEP combined in one secretariat when the DEP must be able to
impartially regulate proposed energy projects.

This comment is outside of the scope of the MEPA review for the
Projects.

F-3

The DEIR should include:

An alternatives analysis considering the ability of energy efficiency
improvements and alternative energy sources to meet the purpose and
need of the Projects is provided in Section 3.2 of the DEIR. See also
Section 1.2 of the DEIR.

1.

Clean Energy Alternatives Analysis that analyzes using clean energy alternatives including:
energy efficiency, demand response, storage (e.g. batteries), heat pumps (air source and/or
geothermal ideally combined with photovoltaic panels), solar thermal, and electrification of
homes that currently have gas appliances and heating.
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F-4

2.

An analysis of GHG emissions impacts from the Projects is provided in
Section 5.1.2 of the DEIR; see also the discussion regarding the need for
the Projects in Section 1.2 of the DEIR.

F-5

Detailed analysis of the greenhouse gas (GHG) impacts of their proposed project including
GHG emissions from the compressor station, possible blow offs and leaked and unaccounted
for gas, and the burning of the full amount possible of additional “natural” gas that this project
would possibly bring into Massachusetts. Please have Tennessee include in this narrative how
these additional “natural” gas emissions would fit with the state’s statutory obligations under our
Global Warming Solutions Act to decrease GHG emissions by 25% by 2020 and 80% by 2050.

All 3 projects that Tennessee mentions, but claims are not segmentation, should be included.

With respect to the Global Warming Solutions Act obligations, Tennessee
believes that natural gas is a necessary part of a comprehensive overall
plan that will continue to result in a decrease in state GHG emissions
going forward. Natural gas is a cleaner burning fuel than, for example,
fuel oil, yet as a result of natural gas shortages (particularly in cold
weather), fuel oil utilization continues in the region. Additional natural gas
capacity can result in a decrease in the percentage of combustion from
other fuels such as fuel oil that have greater GHG, NOx, particulate
(smoke), and sulfuric acid (acid rain cause) emission rates per Btu.
Natural gas availability has already resulted in the shutdown or
conversion of higher emitting coal fired power plants in Massachusetts,
which has played a role in the large decrease of GHG, smoke, NOx, and
sulfuric acid emissions in recent years.
A description of the proposed Meter Station Project is included in Section
2.5 of the DEIR. The proposed Meter Station Project will provide a
needed delivery point for CMA on the east side of the Connecticut River
and will enhance system reliability to 55,000 existing CMA customers and
supports the ability of CMA to serve future customers. The volume of
natural gas supplied to the proposed Meter Station Project will come from
Tennessee’s existing mainline and is not influenced by either the Looping
Project or HP Replacement Project. As such, the proposed Meter Station
Project has independent utility from the Looping Project and HP
Replacement and will proceed even in the event Tennessee does not
proceed with the Projects. The Meter Station Project is separate and
distinct from the Projects.
Tennessee has provided an abbreviated discussion of the proposed
Meter Station Project and associated impacts for informational purposes
only because the proposed Meter Station Project does not trigger any
MEPA review thresholds, requires no state permits, and has independent
utility from the Projects.
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F-6

A health impact study should be conducted prior to and following the proposed compressor station
replacement.

See response to comment B-1 above.

F-7

The change in emissions from the Horsepower Replacement Program are not defined in the EENF.

Tennessee has provided this information in Section 5.1.3 and Appendix I
of the DEIR.

RESPONSE TO COMMENTS FROM PIPE LINE AWARENESS NETWORK (8/10/2018)
G-1

An overarching concern is that the Projects are being evaluated out of context, in isolation from the
expansion projects developed by TGP’s customers, Bay State Gas Company dba Columbia Gas of
Massachusetts (“Columbia Gas” or “Columbia”) and Holyoke Gas & Electric (“HG&E”) – multiple
projects of which the instant Projects are an integral part. When considered as a whole, these five
projects clearly would result in an overbuild of the system and thus avoidable unjustifiable
environmental impacts. DEIR and FEIR should be required and they should comprehensively include
all 5 CMA Projects (the Springfield Area Reliability Plan)

The DEIR addresses only Tennessee’s proposed Projects. A review of
projects proposed by other companies, even Tennessee’s customers, is
outside the scope of review of this DEIR.

G-2

Reviewing agencies should consider all parts of the Springfield Area Reliability Plan together to
determine an appropriate alternative to address the energy needs of Holyoke and the communities in
the Columbia Gas Springfield Division.

See response to G-1 above.

G-3

TGP’s reliance on precedent agreements is inappropriate in the context of a MEPA evaluation of any
alternative that would provide less pipeline capacity than the maximum contract amount authorized by
the Department of Public Utilities (DPU). Precedent agreements are in no way binding on state or
federal agencies; the parties’ agreement to enter into firm transportation contracts are conditioned on
environmental permits and should not determine the permitting outcome. DPU approval does not
diminish the duty of the state’s environmental agencies to require a thorough alternatives analysis
and to advocate for alternatives that have less negative impact on the environment.

See response to G-1 above.

G-4

TGP and the utilities’ goal of maximizing expansion of gas infrastructure and consumption is at odds
with local, regional, and state policies to transition away from fossil fuel consumption, including the
mandates of the Global Warming Solutions Act pertaining to greenhouse gas emission reductions
and the Green Communities Act pertaining to energy efficiency.

See response to F-4 above

189

As described in Section 1.2, the purpose of the Projects is to address
existing demand and reliability for Tennessee’s customers, as well as
achieve efficiency improvements on Tennessee’s existing system and
emissions reductions at CS 261. Tennessee is embarking upon the
Projects to serve its customers’ demands, but as a transporter,
Tennessee has no control over what happens to the natural gas
downstream and thus a review of the projects referred to in the comments
is outside of the scope of this assessment.
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Alternatives Analysis should consider reductions in capacity requirements due to reductions in gas
demand. In addition to evaluating alternative means of space heating that would reduce the scope of
the proposed Projects, please factor in, at a minimum, energy efficiency plan goals for Columbia Gas
that result from the 3-year energy efficiency plan development currently underway and soon to be
evaluated by the DPU.

Energy efficiency improvements continue to be a worthwhile goal for the
Pioneer Valley and the region to reduce overall energy consumption and
related impacts. However, increased demand for natural gas has been
demonstrated, and renewable energy sources and energy conservation
measures are not currently able to satisfy the regional energy needs. The
Projects are being undertaken at the request of CMA and Holyoke as
discussed in Section 3.2 of the DEIR.

G-6

The proposed new Longmeadow point of delivery is part of what Columbia Gas calls the
“Longmeadow Supply Strategy Project,” one of the “five integrated supporting infrastructure 8
projects” that constitute the Springfield Area Reliability Plan. If completed, the Longmeadow Supply
Strategy Project will reroute a significant amount of the current demand away from the Agawam
Lateral and could eliminate any need for the Looping Project.

See responses to F-5 and G-1 above.

G-7

In the comprehensive alternative analysis of the Springfield Area Reliability Plan, please require
analysis of system changes that would be necessary to increase capacity that Columbia could
provide to HG&E at the Holyoke/Chicopee border site, rather than building a new high pressure
pipeline through the entire length of West Springfield. This alternative could take advantage of LNG
liquefaction and storage capacity already existing in Ludlow.

See response to G-6 above.

G-8

It was suggested that the existing pipeline segment that bisects the abutting the Longbrook Estates
Condominiums be abandoned as part of the Projects and that a replacement for it be installed
alongside the Looping Project that was designed to avoid the complex. Please require TGP to include
in the Draft EIR an analysis of whether this is a feasible or possible improvement for the safety of the
Company’s 261 system. TGP should further evaluate whether the Looping Project pipe could be
resized to include the capacity of the pipe that currently bisects the condominium complex,
abandoning that existing pipe section and resulting in a single pipe outside Longbrook Estates rather
than multiple pipes.

Refer to Section 3.3.2.2 for the Lift and Relay Option evaluated for
replacing the existing 10-inch pipeline that currently transects Longbrook
Estates.

TGP should quantify emissions and analyze proposed mitigation in accordance with the MEPA
Greenhouse Gas Emissions Policy and Protocol, including both CO2 and CH4.

Tennessee has provided this analysis in Sections 5.1.2 and 5.1.3

G-9
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The volume of methane should not be limited to construction and operational activity (as was done for
the EENF), but be quantified from wellhead to burner tip, including planned and unanticipated
blowdowns or other releases of raw methane at the compressor station, pigging stations, metering
stations and all other infrastructure that releases methane as standard operating procedure.

Discussion of greenhouse gas emissions from operations of the Looping
Project are discussed in Section 5.1.2.2 and operations of the HP
Replacement Project are discussed in Section 5.1.2.3. Methane
emissions, as well as other greenhouse gases, are detailed in the
Greenhouse Gas Analysis attached as Appendix J.
The proposed Projects do not affect methane emissions generated by
natural gas producers from production fields including wellheads,
gathering facilities, and treating/processing, as they would occur
regardless of the Projects. The Projects concern only those areas within
Tennessee’s control and jurisdiction as a transporter of natural gas that
must be provided to CMA and Holyoke. Upstream and downstream
emissions (i.e., from wellhead to Tennessee’s infrastructure and then from
Tennessee’s infrastructure to the burner tip) are beyond the scope of the
Projects.

G-11

Please also require TGP to clarify how the HP Project operating emissions would compare to the
operating emissions of the compressor station currently.

See Section 5.1.3 of the DEIR.

G-12

Although TGP declares there will be no loss of wetlands as a result of the Projects, conversion of
wetland resources from one category to another is a permanent loss of habitat. TGP should amend
the Looping Project to further minimize conversions and accelerate restoration plans if the Company
continues to pursue the Looping Project.

See Sections 5.1.4 and 7.1.3 of the DEIR.

G-13

TGP should amend its plans for tree clearing to do all clearing manually to avoid unnecessary risk to
root systems

Clearing procedures are discussed in Section 2.4.2.3 of the DEIR.

G-14

Please require TGP to describe how each crossing will be done – proposed in the EENF as possible
different forms of open trenching – and to explain why less impactful, though more costly, horizontal
directional drilling is not planned.

The proposed crossing method for each stream crossing is included in
Table 4-3. Section 5.1.4.2 provides detailed descriptions of the proposed
stream crossing methods, including HDD.

G-15

The Massachusetts River and Stream Crossing Standards should be met to the maximum extent
practicable for all crossings.

See response to A-12 above.
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G-16

TGP should explain how the Company will guarantee that the crossing method chosen will avoid
harmful temperature changes, turbidity, silt, and riparian buffer impacts.

To minimize impacts to coldwater fisheries, Tennessee plans to install the
pipeline via a dry crossing method (dam and pump or flume pipe) or
horizontal directional drill in waterbodies with perceptible flow at the time
of construction as described in Section 5.1.4. Tennessee has consulted
with the MA DFW relative to timing restrictions associated with sensitive
fisheries. Tennessee plans to construct the crossings in compliance with
the restrictions provided by the MA DFW, unless state permit conditions
relative to wetland and waterbody permits require more stringent
timeframes for crossings. Additional information on mitigation measures
proposed for waterbody crossings is provided in Section 7.1.3.2.

G-17

The EENF states that impacts to the Riverfront Area are proposed to be 200,000 sq.ft., 1.6 acres
(70,000 sq. ft.) of which is permanent. A formal alternatives analysis of the impacts, required by the
Riverfront Protection Act, must be provided to show there is no practicable and substantially
equivalent economic alternative with less adverse effects.

Compliance with Massachusetts WPA performance standards, which
includes those for Riverfront Area, is discussed in Section 6.1.4.5 of the
DEIR.

G-18

The Bank, LUW, and RFA impacts proposed are enough to require that TGP perform a Detailed
Wildlife Habitat Evaluation (WHE).

Compliance with Massachusetts WPA performance standards is
discussed in Section 6.1.4 of the DEIR.

G-19

TGP must prepare a State-listed Species Habitat Assessment. TGP must also create a plan that will
avoid impacts to these species to the maximum extent practicable.

See response to E-1 above.

G-20

TGP should avoid as much tree clearing for temporary use as possible because these impacts are
not as “temporary” as portrayed. Also, TGP should be required to plant substantially sized trees to
accelerate restoration of these areas, rather than simply planting cover crops. TGP should provide
restoration plans with definitions of success and monitoring to assure a more speedy restoration of
the areas that would be deforested for temporary use.

TGP will develop a restoration plan for forested areas within
Massachusetts-regulated wetland in consultation with the Agawam
Conservation Commission, as described in Section 7.2.4 of the DEIR.

G-21

TGP must develop a Project-specific Invasive Species Management Plan to be implemented prior to
construction and to continue for a minimum of five years post-construction. TGP should ensure that
the plan includes working with abutting landowners to eradicate complete stands of invasives, not
restricting its action to the bounds of their permanent and temporary easements.

A Preliminary Invasive Plant Management Plan is provided in the Projects’
ECMP in Appendix D.

G-22

The Company proposes to cross four public roadways with the Looping Project, three of which they
propose to cross by boring underneath. In Sandisfield, in the recently completed Connecticut
Expansion, TGP proposed road borings and then switched to open cut immediately prior to
construction. How will TGP avoid similar additional impacts to traffic?

At this time, two of the four roads crossed by the Looping Project are
proposed to be crossed by conventional bores and one proposed to be
crossed by HDD. Any changes to road crossing methods following
issuance of a certificate order by the FERC would require a variance
approval from the FERC.
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TGP must explain how it will avoid a release of contaminated hydrostatic test water and should
disclose the composition and source(s) of the chemicals that were involved in the CT Expansion
contaminations and that could lead to a repeat of such contamination.

As discussed in Section 7.1.3.4, Tennessee will require the Contractor to:
• fill tanks from municipal water source near project site or like and
provide analysis of water quality for Tennessee’s approval prior to
use of water.
• provide certified clean tanks with secondary containment adequate
for storage of water needed for hydrostatic test.
• secure all water storage tanks with “Tennessee Controlled” locks
following lock-out / tag-out procedure to mitigate any unplanned
release.

193

Draft Environmental Impact Report – 261 Upgrade Projects

10 REFERENCES CITED
Abel, D. and J.R. Ellement. 2016. Closing date set for Pilgrim nuclear power plant. Boston
Globe: April 14, 2016. Available at: https://www.bostonglobe.com/2016/04/14/pilgrimnuclear-power-plant-close-may/FRXGHcfMrk3nSngdYueMML/story.html. Accessed
June 2018.
Agawam Health Department. 2018. Correspondence from Kathleen Auer dated March 6, 2018.
City-Data.com. 2018. Agawam, Massachusetts. Available at: http://www.citydata.com/city/Agawam-Massachusetts.html. Accessed June 2018.
Commonwealth of Massachusetts. 2013. 2013 State Hazard Mitigation Plan, Section 8:
Earthquakes. Available at:
http://www.mass.gov/eopss/docs/mema/resources/plans/state-hazard-mitigationplan/section-08-earthquake.pdf. Accessed June 2018.
Commonwealth of Massachusetts. 2018a. Mass. Projected Household Costs. Available at:
https://www.mass.gov/service-details/mass-projected-household-heating-costs. Accessed
July 2018.
Commonwealth of Massachusetts. 2018b. Renewable Energy Snapshot. Available at:
https://www.mass.gov/service-details/renewable-energy-snapshot. Accessed July 2018.
Connecticut Department of Transportation (CTDOT). 2018. Traffic Monitoring Volume
Information. Traffic Data Count. Available at:
http://www.ct.gov/dot/cwp/view.asp?a=3532&q=330402. Accessed August 2018.
Connecticut River Conservancy. 2018. Watershed Facts. Last accessed March 7, 2018 at
https://www.ctriver.org/river-resources/about-our-rivers/watershed-facts/.
The Conservation Registry. 2018. National Conservation Easement Database. Available at:
https://www.conservationeasement.us/interactivemap/. Accessed January 2018.
DeGraaf, R.M., Yamasaki, M. Leak, W.B., and J.W. Lanier. 1992. New England Wildlife
Management of Forested Habitats. USDA Northeastern Forest Experiment Station.
General Technical Report NE-144. 271 pp.
Denny, C.S. 1982. Geomorphology of New England. Geological Survey Professional Paper
1208. U.S. Geological Survey: Alexandria, VA.
Doucette, Dianna L., Jenifer Elam, Jennifer Ort, and Michael Duffin. 2014a. Archaeological
Overview and Identification Survey, Tennessee Gas Pipeline Company, L.L.C.,
Connecticut Expansion Project: Connecticut Facilities, FERC Docket No. CP14-529000. Prepared for Tennessee Gas Pipeline Company, L.L.C., Houston, TX.

194

Draft Environmental Impact Report – 261 Upgrade Projects

Doucette, Dianna L., Jenifer Elam, Jennifer Ort, and Michael Duffin. 2014b. Archaeological
Overview and Identification Survey, Tennessee Gas Pipeline Company, L.L.C.,
Connecticut Expansion Project: Massachusetts Facilities, FERC Docket No. CP14-529000. Prepared for Tennessee Gas Pipeline Company, L.L.C., Houston, TX.
Environmental Data Resources, Inc. (EDR). 2018. EDR DataMap Environmental Analysis: Line
261 Upgrade Agawam, Inquiry Number: 5191733.2s, February 20, 2018.
Federal Energy Regulatory Commission (FERC). 2013a. Upland Erosion Control,
Revegetation, and Maintenance Plan. Available at:
https://www.ferc.gov/industries/gas/enviro/plan.pdf. Accessed November 2018.
FERC. 2013b. Wetland and Waterbody Construction and Mitigation Procedures. Available at:
https://www.ferc.gov/industries/gas/enviro/procedures.pdf. Accessed November 2018.
_______. 2017. Guidelines for Reporting on Cultural Resources Investigations for Natural Gas
Projects. Office of Energy Projects, Washington, DC.
Federal Emergency Management Agency (FEMA). 2018. Earthquake Hazard Maps. Available
at: https://www.fema.gov/earthquake-hazard-maps. Accessed August 2018.
Fenneman, N.M. 1938. Physiography of Eastern United States. McGraw-Hill Book Co.: New
York.
Finucane, M. 2017. Mass. Says goodbye to coal power generation. Boston Globe: June 1,
2017. Available at: https://www.bostonglobe.com/metro/2017/06/01/brayton-pointmass-coal-burning-behemoth-shuts-down/UruPYKZnuQzFogEin4xZUP/story.html.
Accessed June 2018.
Humane Society Wildlife Land Trust. 2018. Sanctuaries Map. Available at:
http://www.wildlifelandtrust.org/sanctuaries/sanctuaries_map.html?credit=web_id328513
016. Accessed January 2018.
Interstate Natural Gas Association of America (INGAA). 1999. Temporary Right-of-Way Width
Requirements for Pipeline Construction. F9902. Available at:
https://www.ingaa.org/File.aspx?id=19105. Accessed December 2018.
ISO New England (ISO-NE). 2018a. 2017 Energy Peak by Source. Available at:
https://www.iso-ne.com/search?query=2017%20energy%20peak%20by%20source.
Accessed September 2018.
ISO-NE. 2018b. Retirements of Non-Gas-Fired Power Plants. https://www.isone.com/about/regional-electricity-outlook/grid-in-transition-opportunities-andchallenges/power-plant-retirements. Accessed September 2018.

195

Draft Environmental Impact Report – 261 Upgrade Projects

Jessup, S.M and S.J. Colucci. 2012. Organization of Flash-Flood-Producing Precipitation in the
Northeast United States. Journal of Weather Forecasting, 27, 345-361.
Kafka, A.L. 2004. Why Does the Earth Quake in New England? The Science of Unexpected
Earthquakes. Boston College. Available at: http://aki.bc.edu/why_quakes.html.
Accessed June 2018.
Mabee, S.B. and C.C. Duncan. 2013. Slope Stability Map of Massachusetts: Sheet 1 – Western
Massachusetts. Massachusetts Geological Survey: Amherst, MA. Available at:
http://www.geo.umass.edu/stategeologist/Products/Landslide_Map/SSIM_Sheet1v2_prin
t.pdf?_ga=2.172563107.1671862766.1522356091-845699727.1513632838. Accessed
June 2018.
Massachusetts Department of Environmental Protection (MassDEP). 1990. Division of Air
Quality Control Noise Policy. DAQC Policy 90-001.
Massachusetts Department of Transportation (MassDOT). 2017. Transportation Data.
Available at: https://www.mass.gov/traffic-volume-and-classification. Accessed August
2018.
Massachusetts Division of Watershed Management, Watershed Planning Program. 2015.
Massachusetts Year 2014 Integrated List of Waters: Final Listing of the Condition of
Massachusetts’ Waters Pursuant to Section 305(b), 314 and 303(d) of the Clean Water Act.
CN 450.1. December 2015.
Massachusetts Geographic Information System (MassGIS). 2005. MassGIS Data: Land Use.
———. 2007. MassGIS Data: Aquifers.

———. 2011. MassGIS Data: Tidelands Jurisdiction (M.G.L. c.91) Datalayers.
———. 2015. MassGIS Data: Surficial Geology (1:24,000).
———. 2018. MassGIS Online Web mapping platform.
http://massgis.maps.arcgis.com/home/index.html. Accessed July 2018.

Available

at:

Massachusetts Historical Commission (MHC). 1979. Public Planning and Environmental Review:
Archaeology and Historic Preservation. Massachusetts Historical Commission, Office of
the Secretary, Boston, MA.
Miller, Kathleen M. 2014a. Historic Architectural Properties Overview and Identification Survey,
Tennessee Gas Pipeline Company, L.L.C., Connecticut Expansion Project: Connecticut
Facilities, FERC Docket No. CP14-529-000. Prepared for Tennessee Gas Pipeline
Company, L.L.C., Houston, TX.

196

Draft Environmental Impact Report – 261 Upgrade Projects

Miller, Kathleen M. 2014b. Historic Architectural Properties Overview and Identification Survey,
Tennessee Gas Pipeline Company, L.L.C., Connecticut Expansion Project: Massachusetts
Facilities, FERC Docket No. CP14-529-000. Prepared for Tennessee Gas Pipeline
Company, L.L.C., Houston, TX.
National Oceanic and Atmospheric Administration (NOAA). 2018. Flash Flood Guidance.
Available at: https://www.weather.gov/nerfc/ffg. Accessed June 2018.
National Park Service. 2018. Nationwide Rivers Inventory. Available
http://www.nps.gov/ncrc/programs/rtca/nri/index.html. Accessed July 2018.

at:

National Wild and Scenic Rivers System. 2018. National System Designated River. Available at:
http://www.rivers.gov. Accessed July 2018.Natural Heritage & Endangered Species
Program (NHESP). 2010. BioMap 2: Conserving the Biodiversity of Massachusetts in a
Changing World. Available at: http://www.mass.gov/eea/docs/dfg/nhesp/landprotection-and-management/biomap2-summary-report.pdf. Accessed April 2018.
NHESP. 2015a. Eastern Box Turtle (Terrapene carolina) Fact Sheet. Natural Heritage &
Endangered Species Program, Massachusetts Division of Fisheries & Wildlife,
Westborough, MA.
NHESP. 2015b. Eastern Wormsnake (Carphophis amoenus) Fact Sheet. Natural Heritage &
Endangered Species Program, Massachusetts Division of Fisheries & Wildlife,
Westborough, MA.
Natural Resources Conservation Service (NRCS). 2018. Web Soil Survey. U.S. Department of
Agriculture, Natural Resources Conservation Service. Available at:
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm. Accessed June 2018.
———2018b. Web Soil Survey. Available at: http://websoilsurvey.nrcs.usda.gov. Accessed
March 2018.
———. 2018c. Official Soil Series Descriptions. Available at:
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/geo/?cid=nrcs142p2_0535
87. Accessed March 2018.
The Nature Conservancy. 2018. Nature Conservancy Lands Online Map Viewer. Available at:
http://www.tnclands.tnc.org/. Accessed July 2018.
Olcott, P.G. 1995. Ground Water Atlas of the United States: Connecticut, Maine, Massachusetts,
New Hampshire, New York, Rhode Island, Vermont. HA 730-M. U.S. Geological Survey.
Available at: https://pubs.usgs.gov/ha/ha730/ch_m/index.html. Accessed March 2018.

197

Draft Environmental Impact Report – 261 Upgrade Projects

Pipeline and Hazardous Materials Safety Administration (PHMSA). 2018. National Pipeline
Mapping System Public Viewer. Available at:
https://pvnpms.phmsa.dot.gov/PublicViewer/#. Accessed September 2018.
Rojko, A.M., W.A. Kimball, A.J. Screpetis. 1993. Designated Outstanding Resource Waters of
Massachusetts: 1990. Massachusetts Department of Environmental Protection, Division of
Water Pollution Control, Office of Watershed Management.
Simcox, A.C. 1992. Water Resources of Massachusetts: U.S. Geological Survey Water-Resources
Investigations Report 90-4144, 94 pp.
Swain, P.C. & J.B. Kearsley. 2001. Classification of the Natural Communities of Massachusetts.
Version 1.3. Natural Heritage & Endangered Species Program, Massachusetts Division
of Fisheries & Wildlife, Westborough, MA.
Tennessee Gas Pipeline Company, L.L.C. 2014. Connecticut Expansion Project Environmental
Report Resource Report 2 Water Quality.
The Trust for Public Land. 2006. Conserving the Heart of New England: The Connecticut River
Watershed. Last accessed on March 7, 2018 at
http://cloud.tpl.org/pubs/local_ct_river_report.pdf.
U.S. Army Corps of Engineers (USACE). 2007. Regulatory Guidance Letter 07-01: Practices for
Documenting Jurisdictional Determinations under Section 404 of the Clean Water Act
(CWA) and Sections 9 and 10 of the Rivers and Harbors Act (RHA) of 1899.
U.S. Energy Information Administration (EIA). 2018a. U.S. Electricity Generation by Energy
Source. Available at: https://www.eia.gov/tools/faqs/faq.php?id=427&t=3. Accessed
July 2018.
_____. EIA. 2018b. Massachusetts State Energy Profile. Available at:
https://www.eia.gov/state/print.php?sid=MA. Accessed July 2018.
United States Environmental Protection Agency (USEPA). 1974. Information on Levels of
Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate
Margin of Safety (sometimes referred to as the USEPA “Levels” Document). Office of
Noise Abatement and Control. EPA 550/9-74-004. March 1974. Available at:
http://www.nonoise.org/epa/Roll1/roll1doc11.pdf. Accessed February 2018.
———. 1995. AP-42 Section 13.2.3 Heavy Construction Operations. Available at:
https://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s02-3.pdf. Accessed May 2018
———. 2010. NONROAD Technical Reports (Various technical reports). Available at:
https://www.epa.gov/moves/nonroad-technical-reports. Accessed April 2018

198

Draft Environmental Impact Report – 261 Upgrade Projects

———. 2014. Motor Vehicle Emissions Simulator (MOVES). Available at:
https://www.epa.gov/moves/latest-version-motor-vehicle-emission-simulator-moves.
Accessed April 2018
———.2017a. Climate Change Impacts by State. Available at:
https://19january2017snapshot.epa.gov/climate-impacts/climate-change-impactsstate_.html. Accessed June 2018.
———. 2017b. National Ambient Air Quality Standards (NAAQS). Available at:
https://www.epa.gov/criteria-air-pollutants/naaqs-table. Accessed December 2017
______. 2018a.
Sole Source Aquifers for Drinking
https://www.epa.gov/dwssa. Accessed January 2018.

Water.

Available

at:

———. 2018b. WATERS GeoViewer. Available at: https://www.epa.gov/waterdata/watersgeoviewer. Accessed July 2018.
U.S. Congress. 2005. Energy Policy Act of 2005. PUBLIC LAW 109–58—AUG. 8, 2005.
Available at: https://www.gpo.gov/fdsys/pkg/PLAW-109publ58/pdf/PLAW109publ58.pdf. Accessed December 2018.
U.S. Geological Survey (USGS). 2003. Active Mines and Mineral Plants in the United States.
Available at: http://mrdata.usgs.gov/mineplant/. Accessed June 2018.
———. 2014. 2014 Seismic Hazard Map – Massachusetts. Available at:
https://earthquake.usgs.gov/earthquakes/byregion/massachusetts-haz.php. Accessed June
2018.
———.2016.
Aquifer Basics: Early Mesozoic Basin Aquifers.
Available
https://water.usgs.gov/ogw/aquiferbasics/earlymes.html. Accessed March 2018.
———. 2018. Induced Earthquakes: Hazard Estimation. Available at:
https://earthquake.usgs.gov/research/induced/hazards.php. Accessed June 2018.
U.S. Nuclear Regulatory Commission (U.S. NRC). 2017. Vermont Yankee Nuclear Power
Station. Last accessed June 20, 2018 at https://www.nrc.gov/infofinder/decommissioning/power-reactor/vermont-yankee.html.

199

at:

APPENDIX A

Figures
The contents of this appendix are organized as follows:

•

Figure 1-1: General Project Location Map

•

Figure 1-2: USGS Topographic Quad Excerpt

•

Figure 3-1: Minor Route Variation 1

•

Figure 3-2: Minor Route Variation 2

•

Figure 3-3: Minor Route Variation 3

•

Figure 3-4: Minor Route Variation 4

•

Figure 4-1 (Sheets 1 to 6): USDA NRCS Soil Map Units
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APPENDIX B

Pipeline Loop Alignment Sheets
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APPENDIX C

HP Replacement Project Plan
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APPENDIX D

Environmental Construction
Management Plan
The contents of this appendix are organized as follows:

•

May 2013 FERC Upland Erosion Control, Revegetation, and Maintenance Plan

•

May 2013 FERC Wetland and Waterbody Construction and Mitigation Procedures

•

Spill Prevention and Control Plan

•

HDD Contingency Plan

•

Invasive Plant Management Plan

•

Unanticipated Discovery Plan for Cultural Resources and Human Remains
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UPLAND EROSION CONTROL, REVEGETATION,
AND MAINTENANCE PLAN (PLAN)



,



$

7KHLQWHQWRIWKLV3ODQLVWRDVVLVWSURMHFWVSRQVRUVE\LGHQWLI\LQJEDVHOLQHPLWLJDWLRQ
PHDVXUHVIRUPLQLPL]LQJHURVLRQDQGHQKDQFLQJUHYHJHWDWLRQ3URMHFWVSRQVRUVVKDOO
VSHFLI\LQWKHLUDSSOLFDWLRQVIRUDQHZ)(5&DXWKRUL]DWLRQDQGLQSULRUQRWLFHDQG
DGYDQFHQRWLFHILOLQJVDQ\LQGLYLGXDOPHDVXUHVLQWKLV3ODQWKH\FRQVLGHU
XQQHFHVVDU\WHFKQLFDOO\LQIHDVLEOHRUXQVXLWDEOHGXHWRORFDOFRQGLWLRQVDQGIXOO\
GHVFULEHDQ\DOWHUQDWLYHPHDVXUHVWKH\ZRXOGXVH3URMHFWVSRQVRUVVKDOODOVRH[SODLQ
KRZWKRVHDOWHUQDWLYHPHDVXUHVZRXOGDFKLHYHDFRPSDUDEOHOHYHORIPLWLJDWLRQ






2QFHDSURMHFWLVDXWKRUL]HGSURMHFWVSRQVRUVFDQUHTXHVWIXUWKHUFKDQJHVDV
YDULDQFHVWRWKHPHDVXUHVLQWKLV3ODQ RUWKHDSSOLFDQW¶VDSSURYHGSODQ 7KH
'LUHFWRURIWKH2IILFHRI(QHUJ\3URMHFWV 'LUHFWRU ZLOOFRQVLGHUDSSURYDORI
YDULDQFHVXSRQWKHSURMHFWVSRQVRU¶VZULWWHQUHTXHVWLIWKH'LUHFWRUDJUHHVWKDWD
YDULDQFH





SURYLGHVHTXDORUEHWWHUHQYLURQPHQWDOSURWHFWLRQ





LVQHFHVVDU\EHFDXVHDSRUWLRQRIWKLV3ODQLVLQIHDVLEOHRUXQZRUNDEOHEDVHG
RQSURMHFWVSHFLILFFRQGLWLRQVRU








LVVSHFLILFDOO\UHTXLUHGLQZULWLQJE\DQRWKHUIHGHUDOVWDWHRU1DWLYH
$PHULFDQODQGPDQDJHPHQWDJHQF\IRUWKHSRUWLRQRIWKHSURMHFWRQLWVODQG
RUXQGHULWVMXULVGLFWLRQ










6SRQVRUVRISURMHFWVSODQQHGIRUFRQVWUXFWLRQXQGHUWKHDXWRPDWLFDXWKRUL]DWLRQ
SURYLVLRQVLQWKH)(5&¶VUHJXODWLRQVPXVWUHFHLYHZULWWHQDSSURYDOIRUDQ\YDULDQFHV
LQDGYDQFHRIFRQVWUXFWLRQ

3URMHFWUHODWHGLPSDFWVRQZHWODQGDQGZDWHUERG\V\VWHPVDUHDGGUHVVHGLQWKH
VWDII¶V:HWODQGDQG:DWHUERG\&RQVWUXFWLRQDQG0LWLJDWLRQ3URFHGXUHV
3URFHGXUHV 
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$WOHDVWRQH(QYLURQPHQWDO,QVSHFWRULVUHTXLUHGIRUHDFKFRQVWUXFWLRQVSUHDG
GXULQJFRQVWUXFWLRQDQGUHVWRUDWLRQ DVGHILQHGE\VHFWLRQ9 7KHQXPEHU
DQGH[SHULHQFHRI(QYLURQPHQWDO,QVSHFWRUVDVVLJQHGWRHDFKFRQVWUXFWLRQ
VSUHDGVKDOOEHDSSURSULDWHIRUWKHOHQJWKRIWKHFRQVWUXFWLRQVSUHDGDQGWKH
QXPEHUVLJQLILFDQFHRIUHVRXUFHVDIIHFWHG








(QYLURQPHQWDO,QVSHFWRUVVKDOOKDYHSHHUVWDWXVZLWKDOORWKHUDFWLYLW\
LQVSHFWRUV








(QYLURQPHQWDO,QVSHFWRUVVKDOOKDYHWKHDXWKRULW\WRVWRSDFWLYLWLHVWKDW
YLRODWHWKHHQYLURQPHQWDOFRQGLWLRQVRIWKH)(5&¶V2UGHUVVWLSXODWLRQVRI
RWKHUHQYLURQPHQWDOSHUPLWVRUDSSURYDOVRUODQGRZQHUHDVHPHQW
DJUHHPHQWVDQGWRRUGHUDSSURSULDWHFRUUHFWLYHDFWLRQ
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$WDPLQLPXPWKH(QYLURQPHQWDO,QVSHFWRU V VKDOOEHUHVSRQVLEOHIRU





,QVSHFWLQJFRQVWUXFWLRQDFWLYLWLHVIRUFRPSOLDQFHZLWKWKHUHTXLUHPHQWVRIWKLV
3ODQWKH3URFHGXUHVWKHHQYLURQPHQWDOFRQGLWLRQVRIWKH)(5&¶V2UGHUVWKH
PLWLJDWLRQPHDVXUHVSURSRVHGE\WKHSURMHFWVSRQVRU DVDSSURYHGDQGRU
PRGLILHGE\WKH2UGHU RWKHUHQYLURQPHQWDOSHUPLWVDQGDSSURYDOVDQG
HQYLURQPHQWDOUHTXLUHPHQWVLQODQGRZQHUHDVHPHQWDJUHHPHQWV








,GHQWLI\LQJGRFXPHQWLQJDQGRYHUVHHLQJFRUUHFWLYHDFWLRQVDVQHFHVVDU\WR
EULQJDQDFWLYLW\EDFNLQWRFRPSOLDQFH








9HULI\LQJWKDWWKHOLPLWVRIDXWKRUL]HGFRQVWUXFWLRQZRUNDUHDVDQGORFDWLRQV
RIDFFHVVURDGVDUHYLVLEO\PDUNHGEHIRUHFOHDULQJDQGPDLQWDLQHGWKURXJKRXW
FRQVWUXFWLRQ








9HULI\LQJWKHORFDWLRQRIVLJQVDQGKLJKO\YLVLEOHIODJJLQJPDUNLQJWKH
ERXQGDULHVRIVHQVLWLYHUHVRXUFHDUHDVZDWHUERGLHVZHWODQGVRUDUHDVZLWK
VSHFLDOUHTXLUHPHQWVDORQJWKHFRQVWUXFWLRQZRUNDUHD





,GHQWLI\LQJHURVLRQVHGLPHQWFRQWURODQGVRLOVWDELOL]DWLRQQHHGVLQDOODUHDV





(QVXULQJWKDWWKHGHVLJQRIVORSHEUHDNHUVZLOOQRWFDXVHHURVLRQRUGLUHFW
ZDWHULQWRVHQVLWLYHHQYLURQPHQWDOUHVRXUFHDUHDVLQFOXGLQJFXOWXUDOUHVRXUFH
VLWHVZHWODQGVZDWHUERGLHVDQGVHQVLWLYHVSHFLHVKDELWDWV
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9HULI\LQJWKDWGHZDWHULQJDFWLYLWLHVDUHSURSHUO\PRQLWRUHGDQGGRQRWUHVXOW
LQWKHGHSRVLWLRQRIVDQGVLOWDQGRUVHGLPHQWLQWRVHQVLWLYHHQYLURQPHQWDO
UHVRXUFHDUHDVLQFOXGLQJZHWODQGVZDWHUERGLHVFXOWXUDOUHVRXUFHVLWHVDQG
VHQVLWLYHVSHFLHVKDELWDWVVWRSSLQJGHZDWHULQJDFWLYLWLHVLIVXFKGHSRVLWLRQLV
RFFXUULQJDQGHQVXULQJWKHGHVLJQRIWKHGLVFKDUJHLVFKDQJHGWRSUHYHQW
UHRFFXUUHQFHDQGYHULI\LQJWKDWGHZDWHULQJVWUXFWXUHVDUHUHPRYHGDIWHU
FRPSOHWLRQRIGHZDWHULQJDFWLYLWLHV








(QVXULQJWKDWVXEVRLODQGWRSVRLODUHWHVWHGLQDJULFXOWXUDODQGUHVLGHQWLDO
DUHDVWRPHDVXUHFRPSDFWLRQDQGGHWHUPLQHWKHQHHGIRUFRUUHFWLYHDFWLRQ








$GYLVLQJWKH&KLHI&RQVWUXFWLRQ,QVSHFWRUZKHQHQYLURQPHQWDOFRQGLWLRQV
VXFKDVZHWZHDWKHURUIUR]HQVRLOV PDNHLWDGYLVDEOHWRUHVWULFWRUGHOD\
FRQVWUXFWLRQDFWLYLWLHVWRDYRLGWRSVRLOPL[LQJRUH[FHVVLYHFRPSDFWLRQ





(QVXULQJUHVWRUDWLRQRIFRQWRXUVDQGWRSVRLO





9HULI\LQJWKDWWKHVRLOVLPSRUWHGIRUDJULFXOWXUDORUUHVLGHQWLDOXVHDUH
FHUWLILHGDVIUHHRIQR[LRXVZHHGVDQGVRLOSHVWVXQOHVVRWKHUZLVHDSSURYHG
E\WKHODQGRZQHU








(QVXULQJWKDWHURVLRQFRQWUROGHYLFHVDUHSURSHUO\LQVWDOOHGWRSUHYHQW
VHGLPHQWIORZLQWRVHQVLWLYHHQYLURQPHQWDOUHVRXUFHDUHDV HJZHWODQGV
ZDWHUERGLHVFXOWXUDOUHVRXUFHVLWHVDQGVHQVLWLYHVSHFLHVKDELWDWV DQGRQWR
URDGVDQGGHWHUPLQLQJWKHQHHGIRUDGGLWLRQDOHURVLRQFRQWUROGHYLFHV








,QVSHFWLQJDQGHQVXULQJWKHPDLQWHQDQFHRIWHPSRUDU\HURVLRQFRQWURO
PHDVXUHVDWOHDVW








D

RQDGDLO\EDVLVLQDUHDVRIDFWLYHFRQVWUXFWLRQRUHTXLSPHQW
RSHUDWLRQ








E

RQDZHHNO\EDVLVLQDUHDVZLWKQRFRQVWUXFWLRQRUHTXLSPHQW
RSHUDWLRQDQG





F

ZLWKLQKRXUVRIHDFKLQFKRIUDLQIDOO





(QVXULQJWKHUHSDLURIDOOLQHIIHFWLYHWHPSRUDU\HURVLRQFRQWUROPHDVXUHV
ZLWKLQKRXUVRILGHQWLILFDWLRQRUDVVRRQDVFRQGLWLRQVDOORZLIFRPSOLDQFH
ZLWKWKLVWLPHIUDPHZRXOGUHVXOWLQJUHDWHUHQYLURQPHQWDOLPSDFWV





.HHSLQJUHFRUGVRIFRPSOLDQFHZLWKWKHHQYLURQPHQWDOFRQGLWLRQVRIWKH
)(5&¶V2UGHUVDQGWKHPLWLJDWLRQPHDVXUHVSURSRVHGE\WKHSURMHFWVSRQVRU
LQWKHDSSOLFDWLRQVXEPLWWHGWRWKH)(5&DQGRWKHUIHGHUDORUVWDWH
HQYLURQPHQWDOSHUPLWVGXULQJDFWLYHFRQVWUXFWLRQDQGUHVWRUDWLRQ
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,GHQWLI\LQJDUHDVWKDWVKRXOGEHJLYHQVSHFLDODWWHQWLRQWRHQVXUHVWDELOL]DWLRQ
DQGUHVWRUDWLRQDIWHUWKHFRQVWUXFWLRQSKDVHDQG



9HULI\LQJWKDWORFDWLRQVIRUDQ\GLVSRVDORIH[FHVVFRQVWUXFWLRQPDWHULDOVIRU
EHQHILFLDOUHXVHFRPSO\ZLWKVHFWLRQ,,,(
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,GHQWLI\DOOFRQVWUXFWLRQZRUNDUHDV HJFRQVWUXFWLRQULJKWRIZD\H[WUD
ZRUNVSDFHDUHDVSLSHVWRUDJHDQGFRQWUDFWRU\DUGVERUURZDQGGLVSRVDO
DUHDVDFFHVVURDGV WKDWZRXOGEHQHHGHGIRUVDIHFRQVWUXFWLRQ7KHSURMHFW
VSRQVRUPXVWHQVXUHWKDWDSSURSULDWHFXOWXUDOUHVRXUFHVDQGELRORJLFDO
VXUYH\VDUHFRQGXFWHGDVGHWHUPLQHGQHFHVVDU\E\WKHDSSURSULDWHIHGHUDODQG
VWDWHDJHQFLHV








3URMHFWVSRQVRUVDUHHQFRXUDJHGWRFRQVLGHUH[SDQGLQJDQ\UHTXLUHGFXOWXUDO
UHVRXUFHVDQGHQGDQJHUHGVSHFLHVVXUYH\VLQDQWLFLSDWLRQRIWKHQHHGIRU
DFWLYLWLHVRXWVLGHRIDXWKRUL]HGZRUNDUHDV








3ODQFRQVWUXFWLRQVHTXHQFLQJWROLPLWWKHDPRXQWDQGGXUDWLRQRIRSHQWUHQFK
VHFWLRQVDVQHFHVVDU\WRSUHYHQWH[FHVVLYHHURVLRQRUVHGLPHQWIORZLQWR
VHQVLWLYHHQYLURQPHQWDOUHVRXUFHDUHDV
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$WWHPSWWRORFDWHH[LVWLQJGUDLQWLOHVDQGLUULJDWLRQV\VWHPV






















&RQWDFWODQGRZQHUVDQGORFDOVRLOFRQVHUYDWLRQDXWKRULWLHVWRGHWHUPLQHWKH
ORFDWLRQVRIIXWXUHGUDLQWLOHVWKDWDUHOLNHO\WREHLQVWDOOHGZLWKLQ\HDUVRI
WKHDXWKRUL]HGFRQVWUXFWLRQ
'HYHORSSURFHGXUHVIRUFRQVWUXFWLQJWKURXJKGUDLQWLOHGDUHDVPDLQWDLQLQJ
LUULJDWLRQV\VWHPVGXULQJFRQVWUXFWLRQDQGUHSDLULQJGUDLQWLOHVDQGLUULJDWLRQ
V\VWHPVDIWHUFRQVWUXFWLRQ
(QJDJHTXDOLILHGGUDLQWLOHVSHFLDOLVWVDVQHHGHGWRFRQGXFWRUPRQLWRU
UHSDLUVWRGUDLQWLOHV\VWHPVDIIHFWHGE\FRQVWUXFWLRQ8VHGUDLQWLOH
VSHFLDOLVWVIURPWKHSURMHFWDUHDLIDYDLODEOH
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'HYHORSJUD]LQJGHIHUPHQWSODQVZLWKZLOOLQJODQGRZQHUVJUD]LQJSHUPLWWHHVDQG
ODQGPDQDJHPHQWDJHQFLHVWRPLQLPL]HJUD]LQJGLVWXUEDQFHRIUHYHJHWDWLRQHIIRUWV

'
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3ODQIRUVDIHDQGDFFHVVLEOHFRQGLWLRQVDWDOOURDGZD\FURVVLQJVDQGDFFHVVSRLQWV
GXULQJFRQVWUXFWLRQDQGUHVWRUDWLRQ

(
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'HWHUPLQHPHWKRGVDQGORFDWLRQVIRUWKHUHJXODUFROOHFWLRQFRQWDLQPHQWDQG
GLVSRVDORIH[FHVVFRQVWUXFWLRQPDWHULDOVDQGGHEULV HJWLPEHUVODVKPDWV
JDUEDJHGULOOFXWWLQJVDQGIOXLGVH[FHVVURFN WKURXJKRXWWKHFRQVWUXFWLRQSURFHVV
'LVSRVDORIPDWHULDOVIRUEHQHILFLDOUHXVHPXVWQRWUHVXOWLQDGYHUVHHQYLURQPHQWDO
LPSDFWDQGLVVXEMHFWWRFRPSOLDQFHZLWKDOODSSOLFDEOHVXUYH\ODQGRZQHURUODQG
PDQDJHPHQWDJHQF\DSSURYDODQGSHUPLWUHTXLUHPHQWV
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7KHSURMHFWVSRQVRUPXVWFRRUGLQDWHZLWKWKHDSSURSULDWHORFDOVWDWHDQGIHGHUDO
DJHQFLHVDVRXWOLQHGLQWKLV3ODQDQGRUUHTXLUHGE\WKH)(5&¶V2UGHUV




2EWDLQZULWWHQUHFRPPHQGDWLRQVIURPWKHORFDOVRLOFRQVHUYDWLRQDXWKRULWLHV
RUODQGPDQDJHPHQWDJHQFLHVUHJDUGLQJSHUPDQHQWHURVLRQFRQWURODQG
UHYHJHWDWLRQVSHFLILFDWLRQV

'HYHORSVSHFLILFSURFHGXUHVLQFRRUGLQDWLRQZLWKWKHDSSURSULDWHDJHQFLHVWR
SUHYHQWWKHLQWURGXFWLRQRUVSUHDGRILQYDVLYHVSHFLHVQR[LRXVZHHGVDQG
VRLOSHVWVUHVXOWLQJIURPFRQVWUXFWLRQDQGUHVWRUDWLRQDFWLYLWLHV














'HYHORSVSHFLILFSURFHGXUHVLQFRRUGLQDWLRQZLWKWKHDSSURSULDWHDJHQFLHV
DQGODQGRZQHUVDVQHFHVVDU\WRDOORZIRUOLYHVWRFNDQGZLOGOLIHPRYHPHQW
DQGSURWHFWLRQGXULQJFRQVWUXFWLRQ








'HYHORSVSHFLILFEODVWLQJSURFHGXUHVLQFRRUGLQDWLRQZLWKWKHDSSURSULDWH
DJHQFLHVWKDWDGGUHVVSUHDQGSRVWEODVWLQVSHFWLRQVDGYDQFHGSXEOLF
QRWLILFDWLRQDQGPLWLJDWLRQPHDVXUHVIRUEXLOGLQJIRXQGDWLRQVJURXQGZDWHU
ZHOOVDQGVSULQJV8VHDSSURSULDWHPHWKRGV HJEODVWLQJPDWV WRSUHYHQW
GDPDJHWRQHDUE\VWUXFWXUHVDQGWRSUHYHQWGHEULVIURPHQWHULQJVHQVLWLYH
HQYLURQPHQWDOUHVRXUFHDUHDV
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7KHSURMHFWVSRQVRUVKDOOGHYHORSSURMHFWVSHFLILF6SLOO3UHYHQWLRQDQG5HVSRQVH
3URFHGXUHVDVVSHFLILHGLQVHFWLRQ,9RIWKHVWDII V3URFHGXUHV$FRS\PXVWEHILOHG
ZLWKWKH6HFUHWDU\RIWKH)(5& 6HFUHWDU\ SULRUWRFRQVWUXFWLRQDQGPDGHDYDLODEOH
LQWKHILHOGRQHDFKFRQVWUXFWLRQVSUHDG7KHILOLQJUHTXLUHPHQWGRHVQRWDSSO\WR
SURMHFWVFRQVWUXFWHGXQGHUWKHDXWRPDWLFDXWKRUL]DWLRQSURYLVLRQVLQWKH)(5&¶V
UHJXODWLRQV
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)RUDOOSURSHUWLHVZLWKUHVLGHQFHVORFDWHGZLWKLQIHHWRIFRQVWUXFWLRQZRUNDUHDV
SURMHFWVSRQVRUVVKDOODYRLGUHPRYDORIPDWXUHWUHHVDQGODQGVFDSLQJZLWKLQWKH
FRQVWUXFWLRQZRUNDUHDXQOHVVQHFHVVDU\IRUVDIHRSHUDWLRQRIFRQVWUXFWLRQ
HTXLSPHQWRUDVVSHFLILHGLQODQGRZQHUDJUHHPHQWVIHQFHWKHHGJHRIWKH
FRQVWUXFWLRQZRUNDUHDIRUDGLVWDQFHRIIHHWRQHLWKHUVLGHRIWKHUHVLGHQFHDQG
UHVWRUHDOOODZQDUHDVDQGODQGVFDSLQJLPPHGLDWHO\IROORZLQJFOHDQXSRSHUDWLRQVRU
DVVSHFLILHGLQODQGRZQHUDJUHHPHQWV,IVHDVRQDORURWKHUZHDWKHUFRQGLWLRQV
SUHYHQWFRPSOLDQFHZLWKWKHVHWLPHIUDPHVPDLQWDLQDQGPRQLWRUWHPSRUDU\HURVLRQ
FRQWUROV VHGLPHQWEDUULHUVDQGPXOFK XQWLOFRQGLWLRQVDOORZFRPSOHWLRQRI
UHVWRUDWLRQ
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,IFRQVWUXFWLRQLVSODQQHGWRRFFXUGXULQJZLQWHUZHDWKHUFRQGLWLRQVSURMHFWVSRQVRUV
VKDOOGHYHORSDQGILOHDSURMHFWVSHFLILFZLQWHUFRQVWUXFWLRQSODQZLWKWKH)(5&
DSSOLFDWLRQ7KLVILOLQJUHTXLUHPHQWGRHVQRWDSSO\WRSURMHFWVFRQVWUXFWHGXQGHUWKH
DXWRPDWLFDXWKRUL]DWLRQSURYLVLRQVRIWKH)(5&¶VUHJXODWLRQV





7KHSODQVKDOODGGUHVV


ZLQWHUFRQVWUXFWLRQSURFHGXUHV HJVQRZKDQGOLQJDQGUHPRYDODFFHVVURDG
FRQVWUXFWLRQDQGPDLQWHQDQFHVRLOKDQGOLQJXQGHUVDWXUDWHGRUIUR]HQ
FRQGLWLRQVWRSVRLOVWULSSLQJ 


VWDELOL]DWLRQDQGPRQLWRULQJSURFHGXUHVLIJURXQGFRQGLWLRQVZLOOGHOD\
UHVWRUDWLRQXQWLOWKHIROORZLQJVSULQJ HJPXOFKLQJDQGHURVLRQFRQWUROV
LQVSHFWLRQDQGUHSRUWLQJVWRUPZDWHUFRQWUROGXULQJVSULQJWKDZFRQGLWLRQV 
DQG




ILQDOUHVWRUDWLRQSURFHGXUHV HJVXEVLGHQFHDQGFRPSDFWLRQUHSDLUWRSVRLO
UHSODFHPHQWVHHGLQJ 
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3URMHFWUHODWHGJURXQGGLVWXUEDQFHVKDOOEHOLPLWHGWRWKHFRQVWUXFWLRQULJKW
RIZD\H[WUDZRUNVSDFHDUHDVSLSHVWRUDJH\DUGVERUURZDQGGLVSRVDODUHDV
DFFHVVURDGVDQGRWKHUDUHDVDSSURYHGLQWKH)(5&¶V2UGHUV$Q\SURMHFW
UHODWHGJURXQGGLVWXUELQJDFWLYLWLHVRXWVLGHWKHVHDUHDVZLOOUHTXLUHSULRU
'LUHFWRUDSSURYDO7KLVUHTXLUHPHQWGRHVQRWDSSO\WRDFWLYLWLHVQHHGHGWR
FRPSO\ZLWKWKH3ODQDQG3URFHGXUHV LHVORSHEUHDNHUVHQHUJ\GLVVLSDWLQJ
GHYLFHVGHZDWHULQJVWUXFWXUHVGUDLQWLOHV\VWHPUHSDLUV RUPLQRUILHOG
UHDOLJQPHQWVDQGZRUNVSDFHVKLIWVSHUODQGRZQHUQHHGVDQGUHTXLUHPHQWVWKDW
GRQRWDIIHFWRWKHUODQGRZQHUVRUVHQVLWLYHHQYLURQPHQWDOUHVRXUFHDUHDV$OO
FRQVWUXFWLRQRUUHVWRUDWLRQDFWLYLWLHVRXWVLGHRIDXWKRUL]HGDUHDVDUHVXEMHFWWR
DOODSSOLFDEOHVXUYH\DQGSHUPLWUHTXLUHPHQWVDQGODQGRZQHUHDVHPHQW
DJUHHPHQWV







7KHFRQVWUXFWLRQULJKWRIZD\ZLGWKIRUDSURMHFWVKDOOQRWH[FHHGIHHWRU
WKDWGHVFULEHGLQWKH)(5&DSSOLFDWLRQXQOHVVRWKHUZLVHPRGLILHGE\D)(5&
2UGHU+RZHYHULQOLPLWHGQRQZHWODQGDUHDVWKLVFRQVWUXFWLRQULJKWRI
ZD\ZLGWKPD\EHH[SDQGHGE\XSWRIHHWZLWKRXW'LUHFWRUDSSURYDOWR
DFFRPPRGDWHIXOOFRQVWUXFWLRQULJKWRIZD\WRSVRLOVHJUHJDWLRQDQGWRHQVXUH
VDIHFRQVWUXFWLRQZKHUHWRSRJUDSKLFFRQGLWLRQV HJVLGHVORSHV RUVRLO
OLPLWDWLRQVUHTXLUHLW7ZHQW\ILYHIHHWRIH[WUDFRQVWUXFWLRQULJKWRIZD\
ZLGWKPD\DOVREHXVHGLQOLPLWHGQRQZHWODQGRUQRQIRUHVWHGDUHDVIRU
WUXFNWXUQDURXQGVZKHUHQRUHDVRQDEOHDOWHUQDWLYHDFFHVVH[LVWV







3URMHFWXVHRIWKHVHDGGLWLRQDOOLPLWHGDUHDVLVVXEMHFWWRODQGRZQHURUODQG
PDQDJHPHQWDJHQF\DSSURYDODQGFRPSOLDQFHZLWKDOODSSOLFDEOHVXUYH\DQG
SHUPLWUHTXLUHPHQWV:KHQDGGLWLRQDODUHDVDUHXVHGHDFKRQHVKDOOEH
LGHQWLILHGDQGWKHQHHGH[SODLQHGLQWKHZHHNO\RUELZHHNO\FRQVWUXFWLRQ
UHSRUWVWRWKH)(5&LIUHTXLUHG7KHIROORZLQJPDWHULDOVKDOOEHLQFOXGHGLQ
WKHUHSRUWV










D

WKHORFDWLRQRIHDFKDGGLWLRQDODUHDE\VWDWLRQQXPEHUDQGUHIHUHQFHWR
SUHYLRXVO\ILOHGDOLJQPHQWVKHHWVRUXSGDWHGDOLJQPHQWVKHHWV
VKRZLQJWKHDGGLWLRQDODUHDV










E

LGHQWLILFDWLRQRIWKHILOLQJDW)(5&FRQWDLQLQJHYLGHQFHWKDWWKH
DGGLWLRQDODUHDVZHUHSUHYLRXVO\VXUYH\HGDQG
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F










3ULRUZULWWHQDSSURYDORIWKH'LUHFWRULVUHTXLUHGZKHQWKHDXWKRUL]HG
FRQVWUXFWLRQULJKWRIZD\ZLGWKZRXOGEHH[SDQGHGE\PRUHWKDQIHHW
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8QOHVVWKHODQGRZQHURUODQGPDQDJHPHQWDJHQF\VSHFLILFDOO\DSSURYHV
RWKHUZLVHSUHYHQWWKHPL[LQJRIWRSVRLOZLWKVXEVRLOE\VWULSSLQJWRSVRLO
IURPHLWKHUWKHIXOOZRUNDUHDRUIURPWKHWUHQFKDQGVXEVRLOVWRUDJHDUHD
GLWFKSOXVVSRLOVLGHPHWKRG LQ





D

FXOWLYDWHGRUURWDWHGFURSODQGVDQGPDQDJHGSDVWXUHV





E

UHVLGHQWLDODUHDV





F

KD\ILHOGVDQG





G

RWKHUDUHDVDWWKHODQGRZQHU¶VRUODQGPDQDJLQJDJHQF\¶VUHTXHVW





,QUHVLGHQWLDODUHDVLPSRUWDWLRQRIWRSVRLOLVDQDFFHSWDEOHDOWHUQDWLYHWR
WRSVRLOVHJUHJDWLRQ

DVWDWHPHQWWKDWODQGRZQHUDSSURYDOKDVEHHQREWDLQHGDQGLV
DYDLODEOHLQSURMHFWILOHV






















:KHUHWRSVRLOVHJUHJDWLRQLVUHTXLUHGWKHSURMHFWVSRQVRUPXVW





D

VHJUHJDWHDWOHDVWLQFKHVRIWRSVRLOLQGHHSVRLOV PRUHWKDQ
LQFKHVRIWRSVRLO DQG








E

PDNHHYHU\HIIRUWWRVHJUHJDWHWKHHQWLUHWRSVRLOOD\HULQVRLOVZLWKOHVV
WKDQLQFKHVRIWRSVRLO








0DLQWDLQVHSDUDWLRQRIVDOYDJHGWRSVRLODQGVXEVRLOWKURXJKRXWDOO
FRQVWUXFWLRQDFWLYLWLHV








6HJUHJDWHGWRSVRLOPD\QRWEHXVHGIRUSDGGLQJWKHSLSHFRQVWUXFWLQJ
WHPSRUDU\VORSHEUHDNHUVRUWUHQFKSOXJVLPSURYLQJRUPDLQWDLQLQJURDGVRU
DVDILOOPDWHULDO








6WDELOL]HWRSVRLOSLOHVDQGPLQLPL]HORVVGXHWRZLQGDQGZDWHUHURVLRQZLWK
XVHRIVHGLPHQWEDUULHUVPXOFKWHPSRUDU\VHHGLQJWDFNLILHUVRUIXQFWLRQDO
HTXLYDOHQWVZKHUHQHFHVVDU\






0$<9(56,21








&

'5$,17,/(6





0DUNORFDWLRQVRIGUDLQWLOHVGDPDJHGGXULQJFRQVWUXFWLRQ





3UREHDOOGUDLQDJHWLOHV\VWHPVZLWKLQWKHDUHDRIGLVWXUEDQFHWRFKHFNIRU
GDPDJH








5HSDLUGDPDJHGGUDLQWLOHVWRWKHLURULJLQDORUEHWWHUFRQGLWLRQ'RQRWXVH
ILOWHUFRYHUHGGUDLQWLOHVXQOHVVWKHORFDOVRLOFRQVHUYDWLRQDXWKRULWLHVDQGWKH
ODQGRZQHUDJUHH8VHTXDOLILHGVSHFLDOLVWVIRUWHVWLQJDQGUHSDLUV








)RUQHZSLSHOLQHVLQDUHDVZKHUHGUDLQWLOHVH[LVWRUDUHSODQQHGHQVXUHWKDW
WKHGHSWKRIFRYHURYHUWKHSLSHOLQHLVVXIILFLHQWWRDYRLGLQWHUIHUHQFHZLWK
GUDLQWLOHV\VWHPV)RUDGMDFHQWSLSHOLQHORRSVLQDJULFXOWXUDODUHDVLQVWDOOWKH
QHZSLSHOLQHZLWKDWOHDVWWKHVDPHGHSWKRIFRYHUDVWKHH[LVWLQJSLSHOLQH V 

'
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0DLQWDLQZDWHUIORZLQFURSLUULJDWLRQV\VWHPVXQOHVVVKXWRIILVFRRUGLQDWHGZLWK
DIIHFWHGSDUWLHV

(

52$'&5266,1*6$1'$&&(6632,176





0DLQWDLQVDIHDQGDFFHVVLEOHFRQGLWLRQVDWDOOURDGFURVVLQJVDQGDFFHVV
SRLQWVGXULQJFRQVWUXFWLRQ








,IFUXVKHGVWRQHDFFHVVSDGVDUHXVHGLQUHVLGHQWLDORUDJULFXOWXUDODUHDVSODFH
WKHVWRQHRQV\QWKHWLFIDEULFWRIDFLOLWDWHUHPRYDO








0LQLPL]HWKHXVHRIWUDFNHGHTXLSPHQWRQSXEOLFURDGZD\V5HPRYHDQ\VRLO
RUJUDYHOVSLOOHGRUWUDFNHGRQWRURDGZD\VGDLO\RUPRUHIUHTXHQWDVQHFHVVDU\
WRPDLQWDLQVDIHURDGFRQGLWLRQV5HSDLUDQ\GDPDJHVWRURDGZD\VXUIDFHV
VKRXOGHUVDQGEDUGLWFKHV

)
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,QVWDOOWHPSRUDU\HURVLRQFRQWUROVLPPHGLDWHO\DIWHULQLWLDOGLVWXUEDQFHRIWKHVRLO
7HPSRUDU\HURVLRQFRQWUROVPXVWEHSURSHUO\PDLQWDLQHGWKURXJKRXWFRQVWUXFWLRQ RQ
DGDLO\EDVLV DQGUHLQVWDOOHGDVQHFHVVDU\ VXFKDVDIWHUEDFNILOOLQJRIWKHWUHQFK 
XQWLOUHSODFHGE\SHUPDQHQWHURVLRQFRQWUROVRUUHVWRUDWLRQLVFRPSOHWH





7HPSRUDU\6ORSH%UHDNHUV





D




















7HPSRUDU\VORSHEUHDNHUVDUHLQWHQGHGWRUHGXFHUXQRIIYHORFLW\DQG
GLYHUWZDWHURIIWKHFRQVWUXFWLRQULJKWRIZD\7HPSRUDU\VORSH
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EUHDNHUVPD\EHFRQVWUXFWHGRIPDWHULDOVVXFKDVVRLOVLOWIHQFH
VWDNHGKD\RUVWUDZEDOHVRUVDQGEDJV

E

,QVWDOOWHPSRUDU\VORSHEUHDNHUVRQDOOGLVWXUEHGDUHDVDVQHFHVVDU\WR
DYRLGH[FHVVLYHHURVLRQ7HPSRUDU\VORSHEUHDNHUVPXVWEHLQVWDOOHG
RQVORSHVJUHDWHUWKDQSHUFHQWZKHUHWKHEDVHRIWKHVORSHLVOHVV
WKDQIHHWIURPZDWHUERG\ZHWODQGDQGURDGFURVVLQJVDWWKH
IROORZLQJVSDFLQJ FORVHUVSDFLQJVKDOOEHXVHGLIQHFHVVDU\ 











6ORSH  

!
!




F

'LUHFWWKHRXWIDOORIHDFKWHPSRUDU\VORSHEUHDNHUWRDVWDEOHZHOO
YHJHWDWHGDUHDRUFRQVWUXFWDQHQHUJ\GLVVLSDWLQJGHYLFHDWWKHHQGRI
WKHVORSHEUHDNHUDQGRIIWKHFRQVWUXFWLRQULJKWRIZD\








G

3RVLWLRQWKHRXWIDOORIHDFKWHPSRUDU\VORSHEUHDNHUWRSUHYHQW
VHGLPHQWGLVFKDUJHLQWRZHWODQGVZDWHUERGLHVRURWKHUVHQVLWLYH
HQYLURQPHQWDOUHVRXUFHDUHDV





7HPSRUDU\7UHQFK3OXJV





7HPSRUDU\WUHQFKSOXJVDUHLQWHQGHGWRVHJPHQWDFRQWLQXRXVRSHQWUHQFK
SULRUWREDFNILOO

6SDFLQJ IHHW 




















D

7HPSRUDU\WUHQFKSOXJVPD\FRQVLVWRIXQH[FDYDWHGSRUWLRQVRIWKH
WUHQFKFRPSDFWHGVXEVRLOVDQGEDJVRUVRPHIXQFWLRQDOHTXLYDOHQW










E

3RVLWLRQWHPSRUDU\WUHQFKSOXJVDVQHFHVVDU\WRUHGXFHWUHQFKOLQH
HURVLRQDQGPLQLPL]HWKHYROXPHDQGYHORFLW\RIWUHQFKZDWHUIORZDW
WKHEDVHRIVORSHV





6HGLPHQW%DUULHUV












6HGLPHQWEDUULHUVDUHLQWHQGHGWRVWRSWKHIORZRIVHGLPHQWVDQGWRSUHYHQW
WKHGHSRVLWLRQRIVHGLPHQWVEH\RQGDSSURYHGZRUNVSDFHVRULQWRVHQVLWLYH
UHVRXUFHV





D




6HGLPHQWEDUULHUVPD\EHFRQVWUXFWHGRIPDWHULDOVVXFKDVVLOWIHQFH
VWDNHGKD\RUVWUDZEDOHVFRPSDFWHGHDUWK HJGULYHDEOHEHUPV
DFURVVWUDYHOZD\V VDQGEDJVRURWKHUDSSURSULDWHPDWHULDOV
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E

$WDPLQLPXPLQVWDOODQGPDLQWDLQWHPSRUDU\VHGLPHQWEDUULHUV
DFURVVWKHHQWLUHFRQVWUXFWLRQULJKWRIZD\DWWKHEDVHRIVORSHVJUHDWHU
WKDQSHUFHQWZKHUHWKHEDVHRIWKHVORSHLVOHVVWKDQIHHWIURPD
ZDWHUERG\ZHWODQGRUURDGFURVVLQJXQWLOUHYHJHWDWLRQLVVXFFHVVIXO
DVGHILQHGLQWKLV3ODQ/HDYHDGHTXDWHURRPEHWZHHQWKHEDVHRIWKH
VORSHDQGWKHVHGLPHQWEDUULHUWRDFFRPPRGDWHSRQGLQJRIZDWHUDQG
VHGLPHQWGHSRVLWLRQ

F

:KHUHZHWODQGVRUZDWHUERGLHVDUHDGMDFHQWWRDQGGRZQVORSHRI
FRQVWUXFWLRQZRUNDUHDVLQVWDOOVHGLPHQWEDUULHUVDORQJWKHHGJHRI
WKHVHDUHDVDVQHFHVVDU\WRSUHYHQWVHGLPHQWIORZLQWRWKHZHWODQGRU
ZDWHUERG\








0XOFK





D

$SSO\PXOFKRQDOOVORSHV H[FHSWLQFXOWLYDWHGFURSODQG FRQFXUUHQW
ZLWKRULPPHGLDWHO\DIWHUVHHGLQJZKHUHQHFHVVDU\WRVWDELOL]HWKHVRLO
VXUIDFHDQGWRUHGXFHZLQGDQGZDWHUHURVLRQ6SUHDGPXOFK
XQLIRUPO\RYHUWKHDUHDWRFRYHUDWOHDVWSHUFHQWRIWKHJURXQG
VXUIDFHDWDUDWHRIWRQVDFUHRIVWUDZRULWVHTXLYDOHQWXQOHVVWKH
ORFDOVRLOFRQVHUYDWLRQDXWKRULW\ODQGRZQHURUODQGPDQDJLQJDJHQF\
DSSURYHVRWKHUZLVHLQZULWLQJ








E

0XOFKFDQFRQVLVWRIZHHGIUHHVWUDZRUKD\ZRRGILEHUK\GURPXOFK
HURVLRQFRQWUROIDEULFRUVRPHIXQFWLRQDOHTXLYDOHQW








F

0XOFKDOOGLVWXUEHGXSODQGDUHDV H[FHSWFXOWLYDWHGFURSODQG EHIRUH
VHHGLQJLI












ILQDOJUDGLQJDQGLQVWDOODWLRQRISHUPDQHQWHURVLRQFRQWURO
PHDVXUHVZLOOQRWEHFRPSOHWHGLQDQDUHDZLWKLQGD\VDIWHU
WKHWUHQFKLQWKDWDUHDLVEDFNILOOHG GD\VLQUHVLGHQWLDO
DUHDV DVUHTXLUHGLQVHFWLRQ9$RU












FRQVWUXFWLRQRUUHVWRUDWLRQDFWLYLW\LVLQWHUUXSWHGIRUH[WHQGHG
SHULRGVVXFKDVZKHQVHHGLQJFDQQRWEHFRPSOHWHGGXHWR
VHHGLQJSHULRGUHVWULFWLRQV








G

,IPXOFKLQJEHIRUHVHHGLQJLQFUHDVHPXOFKDSSOLFDWLRQRQDOOVORSHV
ZLWKLQIHHWRIZDWHUERGLHVDQGZHWODQGVWRDUDWHRIWRQVDFUHRI
VWUDZRUHTXLYDOHQW








H

,IZRRGFKLSVDUHXVHGDVPXOFKGRQRWXVHPRUHWKDQWRQDFUHDQG
DGGWKHHTXLYDOHQWRIOEVDFUHDYDLODEOHQLWURJHQ DWOHDVWSHUFHQW
RIZKLFKLVVORZUHOHDVH 
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I

(QVXUHWKDWPXOFKLVDGHTXDWHO\DQFKRUHGWRPLQLPL]HORVVGXHWR
ZLQGDQGZDWHU








J

:KHQDQFKRULQJZLWKOLTXLGPXOFKELQGHUVXVHUDWHVUHFRPPHQGHGE\
WKHPDQXIDFWXUHU'RQRWXVHOLTXLGPXOFKELQGHUVZLWKLQIHHWRI
ZHWODQGVRUZDWHUERGLHVH[FHSWZKHUHWKHSURGXFWLVFHUWLILHG
HQYLURQPHQWDOO\QRQWR[LFE\WKHDSSURSULDWHVWDWHRUIHGHUDODJHQF\
RULQGHSHQGHQWVWDQGDUGVVHWWLQJRUJDQL]DWLRQ








K

'RQRWXVHV\QWKHWLFPRQRILODPHQWPHVKQHWWHGHURVLRQFRQWURO
PDWHULDOVLQDUHDVGHVLJQDWHGDVVHQVLWLYHZLOGOLIHKDELWDWXQOHVVWKH
SURGXFWLVVSHFLILFDOO\GHVLJQHGWRPLQLPL]HKDUPWRZLOGOLIH$QFKRU
HURVLRQFRQWUROIDEULFZLWKVWDSOHVRURWKHUDSSURSULDWHGHYLFHV
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&RPPHQFHFOHDQXSRSHUDWLRQVLPPHGLDWHO\IROORZLQJEDFNILOORSHUDWLRQV
&RPSOHWHILQDOJUDGLQJWRSVRLOUHSODFHPHQWDQGLQVWDOODWLRQRISHUPDQHQW
HURVLRQFRQWUROVWUXFWXUHVZLWKLQGD\VDIWHUEDFNILOOLQJWKHWUHQFK GD\V
LQUHVLGHQWLDODUHDV ,IVHDVRQDORURWKHUZHDWKHUFRQGLWLRQVSUHYHQW
FRPSOLDQFHZLWKWKHVHWLPHIUDPHVPDLQWDLQWHPSRUDU\HURVLRQFRQWUROV LH
WHPSRUDU\VORSHEUHDNHUVVHGLPHQWEDUULHUVDQGPXOFK XQWLOFRQGLWLRQV
DOORZFRPSOHWLRQRIFOHDQXS








,IFRQVWUXFWLRQRUUHVWRUDWLRQXQH[SHFWHGO\FRQWLQXHVLQWRWKHZLQWHUVHDVRQ
ZKHQFRQGLWLRQVFRXOGGHOD\VXFFHVVIXOGHFRPSDFWLRQWRSVRLOUHSODFHPHQW
RUVHHGLQJXQWLOWKHIROORZLQJVSULQJILOHZLWKWKH6HFUHWDU\IRUWKHUHYLHZ
DQGZULWWHQDSSURYDORIWKH'LUHFWRUDZLQWHUFRQVWUXFWLRQSODQ DVVSHFLILHG
LQVHFWLRQ,,,, 7KLVILOLQJUHTXLUHPHQWGRHVQRWDSSO\WRSURMHFWVFRQVWUXFWHG
XQGHUWKHDXWRPDWLFDXWKRUL]DWLRQSURYLVLRQVRIWKH)(5&¶VUHJXODWLRQV








$WUDYHOODQHPD\EHOHIWRSHQWHPSRUDULO\WRDOORZDFFHVVE\FRQVWUXFWLRQ
WUDIILFLIWKHWHPSRUDU\HURVLRQFRQWUROVWUXFWXUHVDUHLQVWDOOHGDVVSHFLILHGLQ
VHFWLRQ,9)DQGLQVSHFWHGDQGPDLQWDLQHGDVVSHFLILHGLQVHFWLRQV,,%
WKURXJK:KHQDFFHVVLVQRORQJHUUHTXLUHGWKHWUDYHOODQHPXVWEH
UHPRYHGDQGWKHULJKWRIZD\UHVWRUHG








5RFNH[FDYDWHGIURPWKHWUHQFKPD\EHXVHGWREDFNILOOWKHWUHQFKRQO\WRWKH
WRSRIWKHH[LVWLQJEHGURFNSURILOH5RFNWKDWLVQRWUHWXUQHGWRWKHWUHQFK
VKDOOEHFRQVLGHUHGFRQVWUXFWLRQGHEULVXQOHVVDSSURYHGIRUXVHDVPXOFKRU
IRUVRPHRWKHUXVHRQWKHFRQVWUXFWLRQZRUNDUHDVE\WKHODQGRZQHURUODQG
PDQDJLQJDJHQF\


0$<9(56,21









5HPRYHH[FHVVURFNIURPDWOHDVWWKHWRSLQFKHVRIVRLOLQDOOFXOWLYDWHGRU
URWDWHGFURSODQGPDQDJHGSDVWXUHVKD\ILHOGVDQGUHVLGHQWLDODUHDVDVZHOODV
RWKHUDUHDVDWWKHODQGRZQHU¶VUHTXHVW7KHVL]HGHQVLW\DQGGLVWULEXWLRQRI
URFNRQWKHFRQVWUXFWLRQZRUNDUHDVKDOOEHVLPLODUWRDGMDFHQWDUHDVQRW
GLVWXUEHGE\FRQVWUXFWLRQ7KHODQGRZQHURUODQGPDQDJHPHQWDJHQF\PD\
DSSURYHRWKHUSURYLVLRQVLQZULWLQJ








*UDGHWKHFRQVWUXFWLRQULJKWRIZD\WRUHVWRUHSUHFRQVWUXFWLRQFRQWRXUVDQG
OHDYHWKHVRLOLQWKHSURSHUFRQGLWLRQIRUSODQWLQJ








5HPRYHFRQVWUXFWLRQGHEULVIURPDOOFRQVWUXFWLRQZRUNDUHDVXQOHVVWKH
ODQGRZQHURUODQGPDQDJLQJDJHQF\DSSURYHVOHDYLQJPDWHULDOVRQVLWHIRU
EHQHILFLDOUHXVHVWDELOL]DWLRQRUKDELWDWUHVWRUDWLRQ








5HPRYHWHPSRUDU\VHGLPHQWEDUULHUVZKHQUHSODFHGE\SHUPDQHQWHURVLRQ
FRQWUROPHDVXUHVRUZKHQUHYHJHWDWLRQLVVXFFHVVIXO
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7UHQFK%UHDNHUV





D

7UHQFKEUHDNHUVDUHLQWHQGHGWRVORZWKHIORZRIVXEVXUIDFHZDWHU
DORQJWKHWUHQFK7UHQFKEUHDNHUVPD\EHFRQVWUXFWHGRIPDWHULDOV
VXFKDVVDQGEDJVRUSRO\XUHWKDQHIRDP'RQRWXVHWRSVRLOLQWUHQFK
EUHDNHUV








E

$QHQJLQHHURUVLPLODUO\TXDOLILHGSURIHVVLRQDOVKDOOGHWHUPLQHWKH
QHHGIRUDQGVSDFLQJRIWUHQFKEUHDNHUV2WKHUZLVHWUHQFKEUHDNHUV
VKDOOEHLQVWDOOHGDWWKHVDPHVSDFLQJDVDQGXSVORSHRISHUPDQHQW
VORSHEUHDNHUV








F

,QDJULFXOWXUDOILHOGVDQGUHVLGHQWLDODUHDVZKHUHVORSHEUHDNHUVDUHQRW
W\SLFDOO\UHTXLUHGLQVWDOOWUHQFKEUHDNHUVDWWKHVDPHVSDFLQJDVLI
SHUPDQHQWVORSHEUHDNHUVZHUHUHTXLUHG

G

$WDPLQLPXPLQVWDOODWUHQFKEUHDNHUDWWKHEDVHRIVORSHVJUHDWHU
WKDQSHUFHQWZKHUHWKHEDVHRIWKHVORSHLVOHVVWKDQIHHWIURPD
ZDWHUERG\RUZHWODQGDQGZKHUHQHHGHGWRDYRLGGUDLQLQJDZDWHUERG\
RUZHWODQG,QVWDOOWUHQFKEUHDNHUVDWZHWODQGERXQGDULHVDVVSHFLILHG
LQWKH3URFHGXUHV'RQRWLQVWDOOWUHQFKEUHDNHUVZLWKLQDZHWODQG
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3HUPDQHQW6ORSH%UHDNHUV





D

3HUPDQHQWVORSHEUHDNHUVDUHLQWHQGHGWRUHGXFHUXQRIIYHORFLW\
GLYHUWZDWHURIIWKHFRQVWUXFWLRQULJKWRIZD\DQGSUHYHQWVHGLPHQW
GHSRVLWLRQLQWRVHQVLWLYHUHVRXUFHV3HUPDQHQWVORSHEUHDNHUVPD\EH
FRQVWUXFWHGRIPDWHULDOVVXFKDVVRLOVWRQHRUVRPHIXQFWLRQDO
HTXLYDOHQW








E

&RQVWUXFWDQGPDLQWDLQSHUPDQHQWVORSHEUHDNHUVLQDOODUHDVH[FHSW
FXOWLYDWHGDUHDVDQGODZQVXQOHVVUHTXHVWHGE\WKHODQGRZQHUXVLQJ
VSDFLQJUHFRPPHQGDWLRQVREWDLQHGIURPWKHORFDOVRLOFRQVHUYDWLRQ
DXWKRULW\RUODQGPDQDJLQJDJHQF\










,QWKHDEVHQFHRIZULWWHQUHFRPPHQGDWLRQVXVHWKHIROORZLQJVSDFLQJ
XQOHVVFORVHUVSDFLQJLVQHFHVVDU\WRDYRLGH[FHVVLYHHURVLRQRQWKH
FRQVWUXFWLRQULJKWRIZD\
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6SDFLQJ IHHW 




F

&RQVWUXFWVORSHEUHDNHUVWRGLYHUWVXUIDFHIORZWRDVWDEOHDUHDZLWKRXW
FDXVLQJZDWHUWRSRRORUHURGHEHKLQGWKHEUHDNHU,QWKHDEVHQFHRID
VWDEOHDUHDFRQVWUXFWDSSURSULDWHHQHUJ\GLVVLSDWLQJGHYLFHVDWWKHHQG
RIWKHEUHDNHU

G

6ORSHEUHDNHUVPD\H[WHQGVOLJKWO\ DERXWIHHW EH\RQGWKHHGJHRI
WKHFRQVWUXFWLRQULJKWRIZD\WRHIIHFWLYHO\GUDLQZDWHURIIWKH
GLVWXUEHGDUHD:KHUHVORSHEUHDNHUVH[WHQGEH\RQGWKHHGJHRIWKH
FRQVWUXFWLRQULJKWRIZD\WKH\DUHVXEMHFWWRFRPSOLDQFHZLWKDOO
DSSOLFDEOHVXUYH\UHTXLUHPHQWV
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7HVWWRSVRLODQGVXEVRLOIRUFRPSDFWLRQDWUHJXODULQWHUYDOVLQDJULFXOWXUDODQG
UHVLGHQWLDODUHDVGLVWXUEHGE\FRQVWUXFWLRQDFWLYLWLHV&RQGXFWWHVWVRQWKH
VDPHVRLOW\SHXQGHUVLPLODUPRLVWXUHFRQGLWLRQVLQXQGLVWXUEHGDUHDVWR
DSSUR[LPDWHSUHFRQVWUXFWLRQFRQGLWLRQV8VHSHQHWURPHWHUVRURWKHU
DSSURSULDWHGHYLFHVWRFRQGXFWWHVWV





3ORZVHYHUHO\FRPSDFWHGDJULFXOWXUDODUHDVZLWKDSDUDSORZRURWKHUGHHS
WLOODJHLPSOHPHQW,QDUHDVZKHUHWRSVRLOKDVEHHQVHJUHJDWHGSORZWKH
VXEVRLOEHIRUHUHSODFLQJWKHVHJUHJDWHGWRSVRLO
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,IVXEVHTXHQWFRQVWUXFWLRQDQGFOHDQXSDFWLYLWLHVUHVXOWLQIXUWKHUFRPSDFWLRQ
FRQGXFWDGGLWLRQDOWLOOLQJ








3HUIRUPDSSURSULDWHVRLOFRPSDFWLRQPLWLJDWLRQLQVHYHUHO\FRPSDFWHG
UHVLGHQWLDODUHDV
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*HQHUDO





D

7KHSURMHFWVSRQVRULVUHVSRQVLEOHIRUHQVXULQJVXFFHVVIXOUHYHJHWDWLRQ
RIVRLOVGLVWXUEHGE\SURMHFWUHODWHGDFWLYLWLHVH[FHSWDVQRWHGLQ
VHFWLRQ9'E





E

5HVWRUHDOOWXUIRUQDPHQWDOVKUXEVDQGVSHFLDOL]HGODQGVFDSLQJLQ
DFFRUGDQFHZLWKWKHODQGRZQHU¶VUHTXHVWRUFRPSHQVDWHWKH
ODQGRZQHU5HVWRUDWLRQZRUNPXVWEHSHUIRUPHGE\SHUVRQQHO
IDPLOLDUZLWKORFDOKRUWLFXOWXUDODQGWXUIHVWDEOLVKPHQWSUDFWLFHV





6RLO$GGLWLYHV





)HUWLOL]HDQGDGGVRLOS+PRGLILHUVLQDFFRUGDQFHZLWKZULWWHQ
UHFRPPHQGDWLRQVREWDLQHGIURPWKHORFDOVRLOFRQVHUYDWLRQDXWKRULW\ODQG
PDQDJHPHQWDJHQFLHVRUODQGRZQHU,QFRUSRUDWHUHFRPPHQGHGVRLOS+
PRGLILHUDQGIHUWLOL]HULQWRWKHWRSLQFKHVRIVRLODVVRRQDVSUDFWLFDEOHDIWHU
DSSOLFDWLRQ
























6HHGLQJ5HTXLUHPHQWV





D

3UHSDUHDVHHGEHGLQGLVWXUEHGDUHDVWRDGHSWKRIWRLQFKHVXVLQJ
DSSURSULDWHHTXLSPHQWWRSURYLGHDILUPVHHGEHG:KHQ
K\GURVHHGLQJVFDULI\WKHVHHGEHGWRIDFLOLWDWHORGJLQJDQGJHUPLQDWLRQ
RIVHHG








E

6HHGGLVWXUEHGDUHDVLQDFFRUGDQFHZLWKZULWWHQUHFRPPHQGDWLRQVIRU
VHHGPL[HVUDWHVDQGGDWHVREWDLQHGIURPWKHORFDOVRLOFRQVHUYDWLRQ
DXWKRULW\RUWKHUHTXHVWRIWKHODQGRZQHURUODQGPDQDJHPHQWDJHQF\
6HHGLQJLVQRWUHTXLUHGLQFXOWLYDWHGFURSODQGVXQOHVVUHTXHVWHGE\WKH
ODQGRZQHU








F

3HUIRUPVHHGLQJRISHUPDQHQWYHJHWDWLRQZLWKLQWKHUHFRPPHQGHG
VHHGLQJGDWHV,IVHHGLQJFDQQRWEHGRQHZLWKLQWKRVHGDWHVXVH
DSSURSULDWHWHPSRUDU\HURVLRQFRQWUROPHDVXUHVGLVFXVVHGLQVHFWLRQ
,9)DQGSHUIRUPVHHGLQJRISHUPDQHQWYHJHWDWLRQDWWKHEHJLQQLQJRI
WKHQH[WUHFRPPHQGHGVHHGLQJVHDVRQ'RUPDQWVHHGLQJRUWHPSRUDU\
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VHHGLQJRIDQQXDOVSHFLHVPD\DOVREHXVHGLIQHFHVVDU\WRHVWDEOLVK
FRYHUDVDSSURYHGE\WKH(QYLURQPHQWDO,QVSHFWRU/DZQVPD\EH
VHHGHGRQDVFKHGXOHHVWDEOLVKHGZLWKWKHODQGRZQHU







G

,QWKHDEVHQFHRIZULWWHQUHFRPPHQGDWLRQVIURPWKHORFDOVRLO
FRQVHUYDWLRQDXWKRULWLHVVHHGDOOGLVWXUEHGVRLOVZLWKLQZRUNLQJ
GD\VRIILQDOJUDGLQJZHDWKHUDQGVRLOFRQGLWLRQVSHUPLWWLQJVXEMHFW
WRWKHVSHFLILFDWLRQVLQVHFWLRQ9'DWKURXJK9'F








H

%DVHVHHGLQJUDWHVRQ3XUH/LYH6HHG8VHVHHGZLWKLQPRQWKVRI
VHHGWHVWLQJ








I

7UHDWOHJXPHVHHGZLWKDQLQRFXODQWVSHFLILFWRWKHVSHFLHVXVLQJWKH
PDQXIDFWXUHU¶VUHFRPPHQGHGUDWHRILQRFXODQWDSSURSULDWHIRUWKH
VHHGLQJPHWKRG EURDGFDVWGULOORUK\GUR 

J

,QWKHDEVHQFHRIZULWWHQUHFRPPHQGDWLRQVIURPWKHORFDOVRLO
FRQVHUYDWLRQDXWKRULWLHVODQGRZQHURUODQGPDQDJLQJDJHQF\WRWKH
FRQWUDU\DVHHGGULOOHTXLSSHGZLWKDFXOWLSDFNHULVSUHIHUUHGIRUVHHG
DSSOLFDWLRQ






9,





















%URDGFDVWRUK\GURVHHGLQJFDQEHXVHGLQOLHXRIGULOOLQJDWGRXEOHWKH
UHFRPPHQGHGVHHGLQJUDWHV:KHUHVHHGLVEURDGFDVWILUPWKH
VHHGEHGZLWKDFXOWLSDFNHURUUROOHUDIWHUVHHGLQJ,QURFN\VRLOVRU
ZKHUHVLWHFRQGLWLRQVPD\OLPLWWKHHIIHFWLYHQHVVRIWKLVHTXLSPHQW
RWKHUDOWHUQDWLYHVPD\EHDSSURSULDWH HJXVHRIDFKDLQGUDJ WR
OLJKWO\FRYHUVHHGDIWHUDSSOLFDWLRQDVDSSURYHGE\WKH(QYLURQPHQWDO
,QVSHFWRU

2))52$'9(+,&/(&21752/
7RHDFKRZQHURUPDQDJHURIIRUHVWHGODQGVRIIHUWRLQVWDOODQGPDLQWDLQPHDVXUHVWR
FRQWUROXQDXWKRUL]HGYHKLFOHDFFHVVWRWKHULJKWRIZD\7KHVHPHDVXUHVPD\LQFOXGH
$

VLJQV

%

IHQFHVZLWKORFNLQJJDWHV

&

VODVKDQGWLPEHUEDUULHUVSLSHEDUULHUVRUDOLQHRIERXOGHUVDFURVVWKHULJKWRIZD\
DQG

'

FRQLIHUVRURWKHUDSSURSULDWHWUHHVRUVKUXEVDFURVVWKHULJKWRIZD\
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3267&216758&7,21$&7,9,7,(6$1'5(3257,1*
$

021,725,1*$1'0$,17(1$1&(





&RQGXFWIROORZXSLQVSHFWLRQVRIDOOGLVWXUEHGDUHDVDVQHFHVVDU\WR
GHWHUPLQHWKHVXFFHVVRIUHYHJHWDWLRQDQGDGGUHVVODQGRZQHUFRQFHUQV$WD
PLQLPXPFRQGXFWLQVSHFWLRQVDIWHUWKHILUVWDQGVHFRQGJURZLQJVHDVRQV





5HYHJHWDWLRQLQQRQDJULFXOWXUDODUHDVVKDOOEHFRQVLGHUHGVXFFHVVIXOLIXSRQ
YLVXDOVXUYH\WKHGHQVLW\DQGFRYHURIQRQQXLVDQFHYHJHWDWLRQDUHVLPLODULQ
GHQVLW\DQGFRYHUWRDGMDFHQWXQGLVWXUEHGODQGV,QDJULFXOWXUDODUHDV
UHYHJHWDWLRQVKDOOEHFRQVLGHUHGVXFFHVVIXOZKHQXSRQYLVXDOVXUYH\FURS
JURZWKDQGYLJRUDUHVLPLODUWRDGMDFHQWXQGLVWXUEHGSRUWLRQVRIWKHVDPH
ILHOGXQOHVVWKHHDVHPHQWDJUHHPHQWVSHFLILHVRWKHUZLVH


&RQWLQXHUHYHJHWDWLRQHIIRUWVXQWLOUHYHJHWDWLRQLVVXFFHVVIXO







0RQLWRUDQGFRUUHFWSUREOHPVZLWKGUDLQDJHDQGLUULJDWLRQV\VWHPVUHVXOWLQJ
IURPSLSHOLQHFRQVWUXFWLRQLQDJULFXOWXUDODUHDVXQWLOUHVWRUDWLRQLVVXFFHVVIXO








5HVWRUDWLRQVKDOOEHFRQVLGHUHGVXFFHVVIXOLIWKHULJKWRIZD\VXUIDFH
FRQGLWLRQLVVLPLODUWRDGMDFHQWXQGLVWXUEHGODQGVFRQVWUXFWLRQGHEULVLV
UHPRYHG XQOHVVRWKHUZLVHDSSURYHGE\WKHODQGRZQHURUODQGPDQDJLQJ
DJHQF\SHUVHFWLRQ9$ UHYHJHWDWLRQLVVXFFHVVIXODQGSURSHUGUDLQDJHKDV
EHHQUHVWRUHG








5RXWLQHYHJHWDWLRQPRZLQJRUFOHDULQJRYHUWKHIXOOZLGWKRIWKHSHUPDQHQW
ULJKWRIZD\LQXSODQGVVKDOOQRWEHGRQHPRUHIUHTXHQWO\WKDQHYHU\\HDUV
+RZHYHUWRIDFLOLWDWHSHULRGLFFRUURVLRQOHDNVXUYH\VDFRUULGRUQRW
H[FHHGLQJIHHWLQZLGWKFHQWHUHGRQWKHSLSHOLQHPD\EHFOHDUHGDWD
IUHTXHQF\QHFHVVDU\WRPDLQWDLQWKHIRRWFRUULGRULQDQKHUEDFHRXVVWDWH
,QQRFDVHVKDOOURXWLQHYHJHWDWLRQPRZLQJRUFOHDULQJRFFXUGXULQJWKH
PLJUDWRU\ELUGQHVWLQJVHDVRQEHWZHHQ$SULODQG$XJXVWRIDQ\\HDU
XQOHVVVSHFLILFDOO\DSSURYHGLQZULWLQJE\WKHUHVSRQVLEOHODQGPDQDJHPHQW
DJHQF\RUWKH86)LVKDQG:LOGOLIH6HUYLFH








(IIRUWVWRFRQWUROXQDXWKRUL]HGRIIURDGYHKLFOHXVHLQFRRSHUDWLRQZLWKWKH
ODQGRZQHUVKDOOFRQWLQXHWKURXJKRXWWKHOLIHRIWKHSURMHFW0DLQWDLQVLJQV
JDWHVDQGSHUPDQHQWDFFHVVURDGVDVQHFHVVDU\
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7KHSURMHFWVSRQVRUVKDOOPDLQWDLQUHFRUGVWKDWLGHQWLI\E\PLOHSRVW





D

PHWKRGRIDSSOLFDWLRQDSSOLFDWLRQUDWHDQGW\SHRIIHUWLOL]HUS+
PRGLI\LQJDJHQWVHHGDQGPXOFKXVHG





E

DFUHDJHWUHDWHG












F

GDWHVRIEDFNILOOLQJDQGVHHGLQJ





G

QDPHVRIODQGRZQHUVUHTXHVWLQJVSHFLDOVHHGLQJWUHDWPHQWDQGD
GHVFULSWLRQRIWKHIROORZXSDFWLRQV








H

WKHORFDWLRQRIDQ\VXEVXUIDFHGUDLQDJHUHSDLUVRULPSURYHPHQWVPDGH
GXULQJUHVWRUDWLRQDQG





I

DQ\SUREOHPDUHDVDQGKRZWKH\ZHUHDGGUHVVHG



7KHSURMHFWVSRQVRUVKDOOILOHZLWKWKH6HFUHWDU\TXDUWHUO\DFWLYLW\UHSRUWV
GRFXPHQWLQJWKHUHVXOWVRIIROORZXSLQVSHFWLRQVUHTXLUHGE\VHFWLRQ9,,$
DQ\SUREOHPDUHDVLQFOXGLQJWKRVHLGHQWLILHGE\WKHODQGRZQHUDQG
FRUUHFWLYHDFWLRQVWDNHQIRUDWOHDVW\HDUVIROORZLQJFRQVWUXFWLRQ






7KHUHTXLUHPHQWWRILOHTXDUWHUO\DFWLYLW\UHSRUWVZLWKWKH6HFUHWDU\GRHVQRW
DSSO\WRSURMHFWVFRQVWUXFWHGXQGHUWKHDXWRPDWLFDXWKRUL]DWLRQSULRUQRWLFH
RUDGYDQFHGQRWLFHSURYLVLRQVLQWKH)(5&¶VUHJXODWLRQV
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WETLAND AND WATERBODY
CONSTRUCTION AND MITIGATION PROCEDURES (PROCEDURES)




,



$

7KHLQWHQWRIWKHVH3URFHGXUHVLVWRDVVLVWSURMHFWVSRQVRUVE\LGHQWLI\LQJEDVHOLQH
PLWLJDWLRQPHDVXUHVIRUPLQLPL]LQJWKHH[WHQWDQGGXUDWLRQRISURMHFWUHODWHG
GLVWXUEDQFHRQZHWODQGVDQGZDWHUERGLHV3URMHFWVSRQVRUVVKDOOVSHFLI\LQWKHLU
DSSOLFDWLRQVIRUDQHZ)(5&DXWKRUL]DWLRQDQGLQSULRUQRWLFHDQGDGYDQFHQRWLFH
ILOLQJVDQ\LQGLYLGXDOPHDVXUHVLQWKHVH3URFHGXUHVWKH\FRQVLGHUXQQHFHVVDU\
WHFKQLFDOO\LQIHDVLEOHRUXQVXLWDEOHGXHWRORFDOFRQGLWLRQVDQGIXOO\GHVFULEHDQ\
DOWHUQDWLYHPHDVXUHVWKH\ZRXOGXVH3URMHFWVSRQVRUVVKDOODOVRH[SODLQKRZWKRVH
DOWHUQDWLYHPHDVXUHVZRXOGDFKLHYHDFRPSDUDEOHOHYHORIPLWLJDWLRQ






2QFHDSURMHFWLVDXWKRUL]HGSURMHFWVSRQVRUVFDQUHTXHVWIXUWKHUFKDQJHVDV
YDULDQFHVWRWKHPHDVXUHVLQWKHVH3URFHGXUHV RUWKHDSSOLFDQW¶VDSSURYHG
SURFHGXUHV 7KH'LUHFWRURIWKH2IILFHRI(QHUJ\3URMHFWV 'LUHFWRU ZLOOFRQVLGHU
DSSURYDORIYDULDQFHVXSRQWKHSURMHFWVSRQVRU¶VZULWWHQUHTXHVWLIWKH'LUHFWRU
DJUHHVWKDWDYDULDQFH

$33/,&$%,/,7<










SURYLGHVHTXDORUEHWWHUHQYLURQPHQWDOSURWHFWLRQ





LVQHFHVVDU\EHFDXVHDSRUWLRQRIWKHVH3URFHGXUHVLVLQIHDVLEOHRUXQZRUNDEOH
EDVHGRQSURMHFWVSHFLILFFRQGLWLRQVRU








LVVSHFLILFDOO\UHTXLUHGLQZULWLQJE\DQRWKHUIHGHUDOVWDWHRU1DWLYH
$PHULFDQODQGPDQDJHPHQWDJHQF\IRUWKHSRUWLRQRIWKHSURMHFWRQLWVODQG
RUXQGHULWVMXULVGLFWLRQ














6SRQVRUVRISURMHFWVSODQQHGIRUFRQVWUXFWLRQXQGHUWKHDXWRPDWLFDXWKRUL]DWLRQ
SURYLVLRQVLQWKH)(5&¶VUHJXODWLRQVPXVWUHFHLYHZULWWHQDSSURYDOIRUDQ\YDULDQFHV
LQDGYDQFHRIFRQVWUXFWLRQ

3URMHFWUHODWHGLPSDFWVRQQRQZHWODQGDUHDVDUHDGGUHVVHGLQWKHVWDII¶V8SODQG
(URVLRQ&RQWURO5HYHJHWDWLRQDQG0DLQWHQDQFH3ODQ 3ODQ 
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%

'(),1,7,216








³:DWHUERG\´LQFOXGHVDQ\QDWXUDORUDUWLILFLDOVWUHDPULYHURUGUDLQDJHZLWK
SHUFHSWLEOHIORZDWWKHWLPHRIFURVVLQJDQGRWKHUSHUPDQHQWZDWHUERGLHV
VXFKDVSRQGVDQGODNHV








D

³PLQRUZDWHUERG\´LQFOXGHVDOOZDWHUERGLHVOHVVWKDQRUHTXDOWR
IHHWZLGHDWWKHZDWHU¶VHGJHDWWKHWLPHRIFURVVLQJ








E

³LQWHUPHGLDWHZDWHUERG\´LQFOXGHVDOOZDWHUERGLHVJUHDWHUWKDQIHHW
ZLGHEXWOHVVWKDQRUHTXDOWRIHHWZLGHDWWKHZDWHU¶VHGJHDWWKH
WLPHRIFURVVLQJDQG






F

³PDMRUZDWHUERG\´LQFOXGHVDOOZDWHUERGLHVJUHDWHUWKDQIHHWZLGH
DWWKHZDWHU¶VHGJHDWWKHWLPHRIFURVVLQJ








³:HWODQG´LQFOXGHVDQ\DUHDWKDWLVQRWLQDFWLYHO\FXOWLYDWHGRUURWDWHG
FURSODQGDQGWKDWVDWLVILHVWKHUHTXLUHPHQWVRIWKHFXUUHQWIHGHUDO
PHWKRGRORJ\IRULGHQWLI\LQJDQGGHOLQHDWLQJZHWODQGV


,,


35(&216758&7,21),/,1*



$

7KHIROORZLQJLQIRUPDWLRQPXVWEHILOHGZLWKWKH6HFUHWDU\RIWKH)(5& 6HFUHWDU\ 
SULRUWRWKHEHJLQQLQJRIFRQVWUXFWLRQIRUWKHUHYLHZDQGZULWWHQDSSURYDOE\WKH
'LUHFWRU








VLWHVSHFLILFMXVWLILFDWLRQVIRUH[WUDZRUNDUHDVWKDWZRXOGEHFORVHUWKDQ
IHHWIURPDZDWHUERG\RUZHWODQGDQG





VLWHVSHFLILFMXVWLILFDWLRQVIRUWKHXVHRIDFRQVWUXFWLRQULJKWRIZD\JUHDWHU
WKDQIHHWZLGHLQZHWODQGV



%





7KHIROORZLQJLQIRUPDWLRQPXVWEHILOHGZLWKWKH6HFUHWDU\SULRUWRWKHEHJLQQLQJRI
FRQVWUXFWLRQ7KHVHILOLQJUHTXLUHPHQWVGRQRWDSSO\WRSURMHFWVFRQVWUXFWHGXQGHU
WKHDXWRPDWLFDXWKRUL]DWLRQSURYLVLRQVLQWKH)(5&¶VUHJXODWLRQV





6SLOO3UHYHQWLRQDQG5HVSRQVH3URFHGXUHVVSHFLILHGLQVHFWLRQ,9$





DVFKHGXOHLGHQWLI\LQJZKHQWUHQFKLQJRUEODVWLQJZLOORFFXUZLWKLQHDFK
ZDWHUERG\JUHDWHUWKDQIHHWZLGHZLWKLQDQ\GHVLJQDWHGFROGZDWHUILVKHU\
DQGZLWKLQDQ\ZDWHUERG\LGHQWLILHGDVKDELWDWIRUIHGHUDOO\OLVWHGWKUHDWHQHG
RUHQGDQJHUHGVSHFLHV7KHSURMHFWVSRQVRUZLOOUHYLVHWKHVFKHGXOHDV
QHFHVVDU\WRSURYLGH)(5&VWDIIDWOHDVWGD\VDGYDQFHQRWLFH&KDQJHV
ZLWKLQWKLVODVWGD\SHULRGPXVWSURYLGHIRUDWOHDVWKRXUVDGYDQFH
QRWLFH
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SODQVIRUKRUL]RQWDOGLUHFWLRQDOGULOOV +'' XQGHUZHWODQGVRUZDWHUERGLHV
VSHFLILHGLQVHFWLRQ9%G









VLWHVSHFLILFSODQVIRUPDMRUZDWHUERG\FURVVLQJVGHVFULEHGLQVHFWLRQ9%





DZHWODQGGHOLQHDWLRQUHSRUWDVGHVFULEHGLQVHFWLRQ9,$LIDSSOLFDEOHDQG
WKHK\GURVWDWLFWHVWLQJLQIRUPDWLRQVSHFLILHGLQVHFWLRQ9,,%


,,,



$

$WOHDVWRQH(QYLURQPHQWDO,QVSHFWRUKDYLQJNQRZOHGJHRIWKHZHWODQGDQG
ZDWHUERG\FRQGLWLRQVLQWKHSURMHFWDUHDLVUHTXLUHGIRUHDFKFRQVWUXFWLRQVSUHDG
7KHQXPEHUDQGH[SHULHQFHRI(QYLURQPHQWDO,QVSHFWRUVDVVLJQHGWRHDFK
FRQVWUXFWLRQVSUHDGVKDOOEHDSSURSULDWHIRUWKHOHQJWKRIWKHFRQVWUXFWLRQVSUHDGDQG
WKHQXPEHUVLJQLILFDQFHRIUHVRXUFHVDIIHFWHG




%

7KH(QYLURQPHQWDO,QVSHFWRU¶VUHVSRQVLELOLWLHVDUHRXWOLQHGLQWKH8SODQG(URVLRQ
&RQWURO5HYHJHWDWLRQDQG0DLQWHQDQFH3ODQ 3ODQ 


,9







(19,5210(17$/,163(&7256

35(&216758&7,213/$11,1*
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7KHSURMHFWVSRQVRUVKDOOGHYHORSSURMHFWVSHFLILF6SLOO3UHYHQWLRQDQG5HVSRQVH
3URFHGXUHVWKDWPHHWDSSOLFDEOHUHTXLUHPHQWVRIVWDWHDQGIHGHUDODJHQFLHV$FRS\
PXVWEHILOHGZLWKWKH6HFUHWDU\SULRUWRFRQVWUXFWLRQDQGPDGHDYDLODEOHLQWKHILHOG
RQHDFKFRQVWUXFWLRQVSUHDG7KLVILOLQJUHTXLUHPHQWGRHVQRWDSSO\WRSURMHFWV
FRQVWUXFWHGXQGHUWKHDXWRPDWLFDXWKRUL]DWLRQSURYLVLRQVLQWKH)(5&¶VUHJXODWLRQV


,WVKDOOEHWKHUHVSRQVLELOLW\RIWKHSURMHFWVSRQVRUDQGLWVFRQWUDFWRUVWR
VWUXFWXUHWKHLURSHUDWLRQVLQDPDQQHUWKDWUHGXFHVWKHULVNRIVSLOOVRUWKH
DFFLGHQWDOH[SRVXUHRIIXHOVRUKD]DUGRXVPDWHULDOVWRZDWHUERGLHVRU
ZHWODQGV7KHSURMHFWVSRQVRUDQGLWVFRQWUDFWRUVPXVWDWDPLQLPXPHQVXUH
WKDW

D
DOOHPSOR\HHVKDQGOLQJIXHOVDQGRWKHUKD]DUGRXVPDWHULDOVDUH
SURSHUO\WUDLQHG

E
DOOHTXLSPHQWLVLQJRRGRSHUDWLQJRUGHUDQGLQVSHFWHGRQDUHJXODU
EDVLV

F
IXHOWUXFNVWUDQVSRUWLQJIXHOWRRQVLWHHTXLSPHQWWUDYHORQO\RQ
DSSURYHGDFFHVVURDGV

G
DOOHTXLSPHQWLVSDUNHGRYHUQLJKWDQGRUIXHOHGDWOHDVWIHHWIURP
DZDWHUERG\RULQDQXSODQGDUHDDWOHDVWIHHWIURPDZHWODQG
ERXQGDU\7KHVHDFWLYLWLHVFDQRFFXUFORVHURQO\LIWKH(QYLURQPHQWDO
,QVSHFWRUGHWHUPLQHVWKDWWKHUHLVQRUHDVRQDEOHDOWHUQDWLYHDQGWKH
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SURMHFWVSRQVRUDQGLWVFRQWUDFWRUVKDYHWDNHQDSSURSULDWHVWHSV
LQFOXGLQJVHFRQGDU\FRQWDLQPHQWVWUXFWXUHV WRSUHYHQWVSLOOVDQG
SURYLGHIRUSURPSWFOHDQXSLQWKHHYHQWRIDVSLOO

H


I


J

K

KD]DUGRXVPDWHULDOVLQFOXGLQJFKHPLFDOVIXHOVDQGOXEULFDWLQJRLOV
DUHQRWVWRUHGZLWKLQIHHWRIDZHWODQGZDWHUERG\RUGHVLJQDWHG
PXQLFLSDOZDWHUVKHGDUHDXQOHVVWKHORFDWLRQLVGHVLJQDWHGIRUVXFK
XVHE\DQDSSURSULDWHJRYHUQPHQWDODXWKRULW\7KLVDSSOLHVWRVWRUDJH
RIWKHVHPDWHULDOVDQGGRHVQRWDSSO\WRQRUPDORSHUDWLRQRUXVHRI
HTXLSPHQWLQWKHVHDUHDV

FRQFUHWHFRDWLQJDFWLYLWLHVDUHQRWSHUIRUPHGZLWKLQIHHWRID
ZHWODQGRUZDWHUERG\ERXQGDU\XQOHVVWKHORFDWLRQLVDQH[LVWLQJ
LQGXVWULDOVLWHGHVLJQDWHGIRUVXFKXVH7KHVHDFWLYLWLHVFDQRFFXU
FORVHURQO\LIWKH(QYLURQPHQWDO,QVSHFWRUGHWHUPLQHVWKDWWKHUHLVQR
UHDVRQDEOHDOWHUQDWLYHDQGWKHSURMHFWVSRQVRUDQGLWVFRQWUDFWRUV
KDYHWDNHQDSSURSULDWHVWHSV LQFOXGLQJVHFRQGDU\FRQWDLQPHQW
VWUXFWXUHV WRSUHYHQWVSLOOVDQGSURYLGHIRUSURPSWFOHDQXSLQWKH
HYHQWRIDVSLOO
SXPSVRSHUDWLQJZLWKLQIHHWRIDZDWHUERG\RUZHWODQGERXQGDU\
XWLOL]HDSSURSULDWHVHFRQGDU\FRQWDLQPHQWV\VWHPVWRSUHYHQWVSLOOV
DQG
EXONVWRUDJHRIKD]DUGRXVPDWHULDOVLQFOXGLQJFKHPLFDOVIXHOVDQG
OXEULFDWLQJRLOVKDYHDSSURSULDWHVHFRQGDU\FRQWDLQPHQWV\VWHPVWR
SUHYHQWVSLOOV


7KHSURMHFWVSRQVRUDQGLWVFRQWUDFWRUVPXVWVWUXFWXUHWKHLURSHUDWLRQVLQD
PDQQHUWKDWSURYLGHVIRUWKHSURPSWDQGHIIHFWLYHFOHDQXSRIVSLOOVRIIXHO
DQGRWKHUKD]DUGRXVPDWHULDOV$WDPLQLPXPWKHSURMHFWVSRQVRUDQGLWV
FRQWUDFWRUVPXVW














D

HQVXUHWKDWHDFKFRQVWUXFWLRQFUHZ LQFOXGLQJFOHDQXSFUHZV KDVRQ
KDQGVXIILFLHQWVXSSOLHVRIDEVRUEHQWDQGEDUULHUPDWHULDOVWRDOORZWKH
UDSLGFRQWDLQPHQWDQGUHFRYHU\RIVSLOOHGPDWHULDOVDQGNQRZVWKH
SURFHGXUHIRUUHSRUWLQJVSLOOVDQGXQDQWLFLSDWHGGLVFRYHULHVRI
FRQWDPLQDWLRQ








E

HQVXUHWKDWHDFKFRQVWUXFWLRQFUHZKDVRQKDQGVXIILFLHQWWRROVDQG
PDWHULDOWRVWRSOHDNV








F

NQRZWKHFRQWDFWQDPHVDQGWHOHSKRQHQXPEHUVIRUDOOORFDOVWDWH
DQGIHGHUDODJHQFLHV LQFOXGLQJLIQHFHVVDU\WKH86&RDVW*XDUG
DQGWKH1DWLRQDO5HVSRQVH&HQWHU WKDWPXVWEHQRWLILHGRIDVSLOODQG
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%

$*(1&<&225',1$7,21


9





IROORZWKHUHTXLUHPHQWVRIWKRVHDJHQFLHVLQFOHDQLQJXSWKHVSLOOLQ
H[FDYDWLQJDQGGLVSRVLQJRIVRLOVRURWKHUPDWHULDOVFRQWDPLQDWHGE\D
VSLOODQGLQFROOHFWLQJDQGGLVSRVLQJRIZDVWHJHQHUDWHGGXULQJVSLOO
FOHDQXS

7KHSURMHFWVSRQVRUPXVWFRRUGLQDWHZLWKWKHDSSURSULDWHORFDOVWDWHDQGIHGHUDO
DJHQFLHVDVRXWOLQHGLQWKHVH3URFHGXUHVDQGLQWKH)(5&¶V2UGHUV


:$7(5%2'<&5266,1*6
$

127,),&$7,21352&('85(6$1'3(50,76





$SSO\WRWKH86$UP\&RUSVRI(QJLQHHUV &2( RULWVGHOHJDWHGDJHQF\
IRUWKHDSSURSULDWHZHWODQGDQGZDWHUERG\FURVVLQJSHUPLWV








3URYLGHZULWWHQQRWLILFDWLRQWRDXWKRULWLHVUHVSRQVLEOHIRUSRWDEOHVXUIDFH
ZDWHUVXSSO\LQWDNHVORFDWHGZLWKLQPLOHVGRZQVWUHDPRIWKHFURVVLQJDW
OHDVWZHHNEHIRUHEHJLQQLQJZRUNLQWKHZDWHUERG\RUDVRWKHUZLVH
VSHFLILHGE\WKDWDXWKRULW\








$SSO\IRUVWDWHLVVXHGZDWHUERG\FURVVLQJSHUPLWVDQGREWDLQLQGLYLGXDORU
JHQHULFVHFWLRQZDWHUTXDOLW\FHUWLILFDWLRQRUZDLYHU








1RWLI\DSSURSULDWHIHGHUDODQGVWDWHDXWKRULWLHVDWOHDVWKRXUVEHIRUH
EHJLQQLQJWUHQFKLQJRUEODVWLQJZLWKLQWKHZDWHUERG\RUDVVSHFLILHGLQ
DSSOLFDEOHSHUPLWV

%

,167$//$7,21





7LPH:LQGRZIRU&RQVWUXFWLRQ





8QOHVVH[SUHVVO\SHUPLWWHGRUIXUWKHUUHVWULFWHGE\WKHDSSURSULDWHIHGHUDORU
VWDWHDJHQF\LQZULWLQJRQDVLWHVSHFLILFEDVLVLQVWUHDPZRUNH[FHSWWKDW
UHTXLUHGWRLQVWDOORUUHPRYHHTXLSPHQWEULGJHVPXVWRFFXUGXULQJWKH
IROORZLQJWLPHZLQGRZV












G













D

FROGZDWHUILVKHULHV-XQHWKURXJK6HSWHPEHUDQG





E

FRROZDWHUDQGZDUPZDWHUILVKHULHV-XQHWKURXJK1RYHPEHU





([WUD:RUN$UHDV







D



/RFDWHDOOH[WUDZRUNDUHDV VXFKDVVWDJLQJDUHDVDQGDGGLWLRQDOVSRLO
VWRUDJHDUHDV DWOHDVWIHHWDZD\IURPZDWHU¶VHGJHH[FHSWZKHUH
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WKHDGMDFHQWXSODQGFRQVLVWVRIFXOWLYDWHGRUURWDWHGFURSODQGRURWKHU
GLVWXUEHGODQG







E

7KHSURMHFWVSRQVRUVKDOOILOHZLWKWKH6HFUHWDU\IRUUHYLHZDQG
ZULWWHQDSSURYDOE\WKH'LUHFWRUVLWHVSHFLILFMXVWLILFDWLRQIRUHDFK
H[WUDZRUNDUHDZLWKDOHVVWKDQIRRWVHWEDFNIURPWKHZDWHU¶V
HGJHH[FHSWZKHUHWKHDGMDFHQWXSODQGFRQVLVWVRIFXOWLYDWHGRU
URWDWHGFURSODQGRURWKHUGLVWXUEHGODQG7KHMXVWLILFDWLRQPXVW
VSHFLI\WKHFRQGLWLRQVWKDWZLOOQRWSHUPLWDIRRWVHWEDFNDQG
PHDVXUHVWRHQVXUHWKHZDWHUERG\LVDGHTXDWHO\SURWHFWHG








F

/LPLWWKHVL]HRIH[WUDZRUNDUHDVWRWKHPLQLPXPQHHGHGWRFRQVWUXFW
WKHZDWHUERG\FURVVLQJ





*HQHUDO&URVVLQJ3URFHGXUHV





D

&RPSO\ZLWKWKH&2(RULWVGHOHJDWHGDJHQF\SHUPLWWHUPVDQG
FRQGLWLRQV








E

&RQVWUXFWFURVVLQJVDVFORVHWRSHUSHQGLFXODUWRWKHD[LVRIWKH
ZDWHUERG\FKDQQHODVHQJLQHHULQJDQGURXWLQJFRQGLWLRQVSHUPLW








F

:KHUHSLSHOLQHVSDUDOOHODZDWHUERG\PDLQWDLQDWOHDVWIHHWRI
XQGLVWXUEHGYHJHWDWLRQEHWZHHQWKHZDWHUERG\ DQGDQ\DGMDFHQW
ZHWODQG DQGWKHFRQVWUXFWLRQULJKWRIZD\H[FHSWZKHUHPDLQWDLQLQJ
WKLVRIIVHWZLOOUHVXOWLQJUHDWHUHQYLURQPHQWDOLPSDFW








G

:KHUHZDWHUERGLHVPHDQGHURUKDYHPXOWLSOHFKDQQHOVURXWHWKH
SLSHOLQHWRPLQLPL]HWKHQXPEHURIZDWHUERG\FURVVLQJV








H

0DLQWDLQDGHTXDWHZDWHUERG\IORZUDWHVWRSURWHFWDTXDWLFOLIHDQG
SUHYHQWWKHLQWHUUXSWLRQRIH[LVWLQJGRZQVWUHDPXVHV








I

:DWHUERG\EXIIHUV HJH[WUDZRUNDUHDVHWEDFNVUHIXHOLQJ
UHVWULFWLRQV PXVWEHFOHDUO\PDUNHGLQWKHILHOGZLWKVLJQVDQGRU
KLJKO\YLVLEOHIODJJLQJXQWLOFRQVWUXFWLRQUHODWHGJURXQGGLVWXUELQJ
DFWLYLWLHVDUHFRPSOHWH








J

&URVVLQJRIZDWHUERGLHVZKHQWKH\DUHGU\RUIUR]HQDQGQRWIORZLQJ
PD\SURFHHGXVLQJVWDQGDUGXSODQGFRQVWUXFWLRQWHFKQLTXHVLQ
DFFRUGDQFHZLWKWKH3ODQSURYLGHGWKDWWKH(QYLURQPHQWDO,QVSHFWRU
YHULILHVWKDWZDWHULVXQOLNHO\WRIORZEHWZHHQLQLWLDOGLVWXUEDQFHDQG
ILQDOVWDELOL]DWLRQRIWKHIHDWXUH,QWKHHYHQWRISHUFHSWLEOHIORZWKH
SURMHFWVSRQVRUPXVWFRPSO\ZLWKDOODSSOLFDEOH3URFHGXUH
UHTXLUHPHQWVIRU³ZDWHUERGLHV´DVGHILQHGLQVHFWLRQ,%
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6SRLO3LOH3ODFHPHQWDQG&RQWURO





D

$OOVSRLOIURPPLQRUDQGLQWHUPHGLDWHZDWHUERG\FURVVLQJVDQG
XSODQGVSRLOIURPPDMRUZDWHUERG\FURVVLQJVPXVWEHSODFHGLQWKH
FRQVWUXFWLRQULJKWRIZD\DWOHDVWIHHWIURPWKHZDWHU¶VHGJHRULQ
DGGLWLRQDOH[WUDZRUNDUHDVDVGHVFULEHGLQVHFWLRQ9%





E

8VHVHGLPHQWEDUULHUVWRSUHYHQWWKHIORZRIVSRLORUVLOWODGHQZDWHU
LQWRDQ\ZDWHUERG\





(TXLSPHQW%ULGJHV





D

2QO\FOHDULQJHTXLSPHQWDQGHTXLSPHQWQHFHVVDU\IRULQVWDOODWLRQRI
HTXLSPHQWEULGJHVPD\FURVVZDWHUERGLHVSULRUWREULGJHLQVWDOODWLRQ
/LPLWWKHQXPEHURIVXFKFURVVLQJVRIHDFKZDWHUERG\WRRQHSHU
SLHFHRIFOHDULQJHTXLSPHQW








E

&RQVWUXFWDQGPDLQWDLQHTXLSPHQWEULGJHVWRDOORZXQUHVWULFWHGIORZ
DQGWRSUHYHQWVRLOIURPHQWHULQJWKHZDWHUERG\([DPSOHVRIVXFK
EULGJHVLQFOXGH





































F

'HVLJQDQGPDLQWDLQHDFKHTXLSPHQWEULGJHWRZLWKVWDQGDQGSDVVWKH
KLJKHVWIORZH[SHFWHGWRRFFXUZKLOHWKHEULGJHLVLQSODFH$OLJQ
FXOYHUWVWRSUHYHQWEDQNHURVLRQRUVWUHDPEHGVFRXU,IQHFHVVDU\
LQVWDOOHQHUJ\GLVVLSDWLQJGHYLFHVGRZQVWUHDPRIWKHFXOYHUWV








G

'HVLJQDQGPDLQWDLQHTXLSPHQWEULGJHVWRSUHYHQWVRLOIURPHQWHULQJ
WKHZDWHUERG\








H

5HPRYHWHPSRUDU\HTXLSPHQWEULGJHVDVVRRQDVSUDFWLFDEOHDIWHU
SHUPDQHQWVHHGLQJ








I

,IWKHUHZLOOEHPRUHWKDQPRQWKEHWZHHQILQDOFOHDQXSDQGWKH
EHJLQQLQJRISHUPDQHQWVHHGLQJDQGUHDVRQDEOHDOWHUQDWLYHDFFHVVWR
WKHULJKWRIZD\LVDYDLODEOHUHPRYHWHPSRUDU\HTXLSPHQWEULGJHVDV
VRRQDVSUDFWLFDEOHDIWHUILQDOFOHDQXS


















HTXLSPHQWSDGVDQGFXOYHUW V 

HTXLSPHQWSDGVRUUDLOURDGFDUEULGJHVZLWKRXWFXOYHUWV
FOHDQURFNILOODQGFXOYHUW V DQG
IOH[LIORDWRUSRUWDEOHEULGJHV

$GGLWLRQDORSWLRQVIRUHTXLSPHQWEULGJHVPD\EHXWLOL]HGWKDWDFKLHYH
WKHSHUIRUPDQFHREMHFWLYHVQRWHGDERYH'RQRWXVHVRLOWRFRQVWUXFW
RUVWDELOL]HHTXLSPHQWEULGJHV







0$<9(56,21




















J





'U\'LWFK&URVVLQJ0HWKRGV





D

8QOHVVDSSURYHGRWKHUZLVHE\WKHDSSURSULDWHIHGHUDORUVWDWHDJHQF\
LQVWDOOWKHSLSHOLQHXVLQJRQHRIWKHGU\GLWFKPHWKRGVRXWOLQHGEHORZ
IRUFURVVLQJVRIZDWHUERGLHVXSWRIHHWZLGH DWWKHZDWHU¶VHGJHDW
WKHWLPHRIFRQVWUXFWLRQ WKDWDUHVWDWHGHVLJQDWHGDVHLWKHUFROGZDWHU
RUVLJQLILFDQWFRROZDWHURUZDUPZDWHUILVKHULHVRUIHGHUDOO\
GHVLJQDWHGDVFULWLFDOKDELWDW





E

'DPDQG3XPS









7KHGDPDQGSXPSPHWKRGPD\EHXVHGZLWKRXWSULRU
DSSURYDOIRUFURVVLQJVRIZDWHUERGLHVZKHUHSXPSVFDQ
DGHTXDWHO\WUDQVIHUVWUHDPIORZYROXPHVDURXQGWKHZRUNDUHD
DQGWKHUHDUHQRFRQFHUQVDERXWVHQVLWLYHVSHFLHVSDVVDJH









,PSOHPHQWDWLRQRIWKHGDPDQGSXPSFURVVLQJPHWKRGPXVW
PHHWWKHIROORZLQJSHUIRUPDQFHFULWHULD










F

2EWDLQDQ\QHFHVVDU\DSSURYDOIURPWKH&2(RUWKHDSSURSULDWHVWDWH
DJHQF\IRUSHUPDQHQWEULGJHV




L



LL 





LLL 
LY 
Y

XVHVXIILFLHQWSXPSVLQFOXGLQJRQVLWHEDFNXSSXPSV
WRPDLQWDLQGRZQVWUHDPIORZV
FRQVWUXFWGDPVZLWKPDWHULDOVWKDWSUHYHQWVHGLPHQW
DQGRWKHUSROOXWDQWVIURPHQWHULQJWKHZDWHUERG\ HJ
VDQGEDJVRUFOHDQJUDYHOZLWKSODVWLFOLQHU 
VFUHHQSXPSLQWDNHVWRPLQLPL]HHQWUDLQPHQWRIILVK
SUHYHQWVWUHDPEHGVFRXUDWSXPSGLVFKDUJHDQG
FRQWLQXRXVO\PRQLWRUWKHGDPDQGSXPSVWRHQVXUH
SURSHURSHUDWLRQWKURXJKRXWWKHZDWHUERG\FURVVLQJ

)OXPH&URVVLQJ

7KHIOXPHFURVVLQJPHWKRGUHTXLUHVLPSOHPHQWDWLRQRIWKHIROORZLQJ
VWHSV






LQVWDOOIOXPHSLSHDIWHUEODVWLQJ LIQHFHVVDU\ EXWEHIRUHDQ\
WUHQFKLQJ






XVHVDQGEDJRUVDQGEDJDQGSODVWLFVKHHWLQJGLYHUVLRQ
VWUXFWXUHRUHTXLYDOHQWWRGHYHORSDQHIIHFWLYHVHDODQGWR
GLYHUWVWUHDPIORZWKURXJKWKHIOXPHSLSH VRPHPRGLILFDWLRQV
WRWKHVWUHDPERWWRPPD\EHUHTXLUHGWRDFKLHYHDQHIIHFWLYH
VHDO 
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SURSHUO\DOLJQIOXPHSLSH V WRSUHYHQWEDQNHURVLRQDQG
VWUHDPEHGVFRXU






GRQRWUHPRYHIOXPHSLSHGXULQJWUHQFKLQJSLSHOD\LQJRU
EDFNILOOLQJDFWLYLWLHVRULQLWLDOVWUHDPEHGUHVWRUDWLRQHIIRUWV
DQG






UHPRYHDOOIOXPHSLSHVDQGGDPVWKDWDUHQRWDOVRSDUWRIWKH
HTXLSPHQWEULGJHDVVRRQDVILQDOFOHDQXSRIWKHVWUHDPEHG
DQGEDQNLVFRPSOHWH






G

+RUL]RQWDO'LUHFWLRQDO'ULOO



)RUHDFKZDWHUERG\RUZHWODQGWKDWZRXOGEHFURVVHGXVLQJWKH+''
PHWKRGILOHZLWKWKH6HFUHWDU\IRUWKHUHYLHZDQGZULWWHQDSSURYDOE\
WKH'LUHFWRUDSODQWKDWLQFOXGHV








VLWHVSHFLILFFRQVWUXFWLRQGLDJUDPVWKDWVKRZWKHORFDWLRQRI
PXGSLWVSLSHDVVHPEO\DUHDVDQGDOODUHDVWREHGLVWXUEHGRU
FOHDUHGIRUFRQVWUXFWLRQ








MXVWLILFDWLRQWKDWGLVWXUEHGDUHDVDUHOLPLWHGWRWKHPLQLPXP
QHHGHGWRFRQVWUXFWWKHFURVVLQJ








LGHQWLILFDWLRQRIDQ\DERYHJURXQGGLVWXUEDQFHRUFOHDULQJ
EHWZHHQWKH+''HQWU\DQGH[LWZRUNVSDFHVGXULQJ
FRQVWUXFWLRQ








DGHVFULSWLRQRIKRZDQLQDGYHUWHQWUHOHDVHRIGULOOLQJPXG
ZRXOGEHFRQWDLQHGDQGFOHDQHGXSDQG








DFRQWLQJHQF\SODQIRUFURVVLQJWKHZDWHUERG\RUZHWODQGLQ
WKHHYHQWWKH+''LVXQVXFFHVVIXODQGKRZWKHDEDQGRQHG
GULOOKROHZRXOGEHVHDOHGLIQHFHVVDU\


7KHUHTXLUHPHQWWRILOH+''SODQVGRHVQRWDSSO\WRSURMHFWV
FRQVWUXFWHGXQGHUWKHDXWRPDWLFDXWKRUL]DWLRQSURYLVLRQVLQWKH
)(5&¶VUHJXODWLRQV

&URVVLQJVRI0LQRU:DWHUERGLHV

















:KHUHDGU\GLWFKFURVVLQJLVQRWUHTXLUHGPLQRUZDWHUERGLHVPD\EHFURVVHG
XVLQJWKHRSHQFXWFURVVLQJPHWKRGZLWKWKHIROORZLQJUHVWULFWLRQV









D



H[FHSWIRUEODVWLQJDQGRWKHUURFNEUHDNLQJPHDVXUHVFRPSOHWH
LQVWUHDPFRQVWUXFWLRQDFWLYLWLHV LQFOXGLQJWUHQFKLQJSLSHLQVWDOODWLRQ
EDFNILOODQGUHVWRUDWLRQRIWKHVWUHDPEHGFRQWRXUV ZLWKLQKRXUV
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6WUHDPEDQNVDQGXQFRQVROLGDWHGVWUHDPEHGVPD\UHTXLUHDGGLWLRQDO
UHVWRUDWLRQDIWHUWKLVSHULRG 








E

OLPLWXVHRIHTXLSPHQWRSHUDWLQJLQWKHZDWHUERG\WRWKDWQHHGHGWR
FRQVWUXFWWKHFURVVLQJDQG









F

HTXLSPHQWEULGJHVDUHQRWUHTXLUHGDWPLQRUZDWHUERGLHVWKDWGRQRW
KDYHDVWDWHGHVLJQDWHGILVKHU\FODVVLILFDWLRQRUSURWHFWHGVWDWXV HJ
DJULFXOWXUDORULQWHUPLWWHQWGUDLQDJHGLWFKHV +RZHYHULIDQ
HTXLSPHQWEULGJHLVXVHGLWPXVWEHFRQVWUXFWHGDVGHVFULEHGLQ
VHFWLRQ9%







&URVVLQJVRI,QWHUPHGLDWH:DWHUERGLHV

:KHUHDGU\GLWFKFURVVLQJLVQRWUHTXLUHGLQWHUPHGLDWHZDWHUERGLHVPD\EH
FURVVHGXVLQJWKHRSHQFXWFURVVLQJPHWKRGZLWKWKHIROORZLQJUHVWULFWLRQV








D

FRPSOHWHLQVWUHDPFRQVWUXFWLRQDFWLYLWLHV QRWLQFOXGLQJEODVWLQJDQG
RWKHUURFNEUHDNLQJPHDVXUHV ZLWKLQKRXUVXQOHVVVLWHVSHFLILF
FRQGLWLRQVPDNHFRPSOHWLRQZLWKLQKRXUVLQIHDVLEOH








E

OLPLWXVHRIHTXLSPHQWRSHUDWLQJLQWKHZDWHUERG\WRWKDWQHHGHGWR
FRQVWUXFWWKHFURVVLQJDQG








F

DOORWKHUFRQVWUXFWLRQHTXLSPHQWPXVWFURVVRQDQHTXLSPHQWEULGJH
DVVSHFLILHGLQVHFWLRQ9%





&URVVLQJVRI0DMRU:DWHUERGLHV












%HIRUHFRQVWUXFWLRQWKHSURMHFWVSRQVRUVKDOOILOHZLWKWKH6HFUHWDU\IRUWKH
UHYLHZDQGZULWWHQDSSURYDOE\WKH'LUHFWRUDGHWDLOHGVLWHVSHFLILF
FRQVWUXFWLRQSODQDQGVFDOHGGUDZLQJVLGHQWLI\LQJDOODUHDVWREHGLVWXUEHGE\
FRQVWUXFWLRQIRUHDFKPDMRUZDWHUERG\FURVVLQJ WKHVFDOHGGUDZLQJVDUHQRW
UHTXLUHGIRUDQ\RIIVKRUHSRUWLRQVRISLSHOLQHSURMHFWV 7KLVSODQPXVWEH
GHYHORSHGLQFRQVXOWDWLRQZLWKWKHDSSURSULDWHVWDWHDQGIHGHUDODJHQFLHVDQG
VKDOOLQFOXGHH[WUDZRUNDUHDVVSRLOVWRUDJHDUHDVVHGLPHQWFRQWURO
VWUXFWXUHVHWFDVZHOODVPLWLJDWLRQIRUQDYLJDWLRQDOLVVXHV7KHUHTXLUHPHQW
WRILOHPDMRUZDWHUERG\FURVVLQJSODQVGRHVQRWDSSO\WRSURMHFWVFRQVWUXFWHG
XQGHUWKHDXWRPDWLFDXWKRUL]DWLRQSURYLVLRQVRIWKH)(5&¶VUHJXODWLRQV









7KH(QYLURQPHQWDO,QVSHFWRUPD\DGMXVWWKHILQDOSODFHPHQWRIWKHHURVLRQ
DQGVHGLPHQWFRQWUROVWUXFWXUHVLQWKHILHOGWRPD[LPL]HHIIHFWLYHQHVV









7HPSRUDU\(URVLRQDQG6HGLPHQW&RQWURO





,QVWDOOVHGLPHQWEDUULHUV DVGHILQHGLQVHFWLRQ,9)DRIWKH3ODQ 
LPPHGLDWHO\DIWHULQLWLDOGLVWXUEDQFHRIWKHZDWHUERG\RUDGMDFHQWXSODQG
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6HGLPHQWEDUULHUVPXVWEHSURSHUO\PDLQWDLQHGWKURXJKRXWFRQVWUXFWLRQDQG
UHLQVWDOOHGDVQHFHVVDU\ VXFKDVDIWHUEDFNILOOLQJRIWKHWUHQFK XQWLOUHSODFHG
E\SHUPDQHQWHURVLRQFRQWUROVRUUHVWRUDWLRQRIDGMDFHQWXSODQGDUHDVLV
FRPSOHWH7HPSRUDU\HURVLRQDQGVHGLPHQWFRQWUROPHDVXUHVDUHDGGUHVVHG
LQPRUHGHWDLOLQWKH3ODQKRZHYHUWKHIROORZLQJVSHFLILFPHDVXUHVPXVWEH
LPSOHPHQWHGDWVWUHDPFURVVLQJV







D

LQVWDOOVHGLPHQWEDUULHUVDFURVVWKHHQWLUHFRQVWUXFWLRQULJKWRIZD\DW
DOOZDWHUERG\FURVVLQJVZKHUHQHFHVVDU\WRSUHYHQWWKHIORZRI
VHGLPHQWVLQWRWKHZDWHUERG\5HPRYDEOHVHGLPHQWEDUULHUV RU
GULYHDEOHEHUPV PXVWEHLQVWDOOHGDFURVVWKHWUDYHOODQH7KHVH
UHPRYDEOHVHGLPHQWEDUULHUVFDQEHUHPRYHGGXULQJWKHFRQVWUXFWLRQ
GD\EXWPXVWEHUHLQVWDOOHGDIWHUFRQVWUXFWLRQKDVVWRSSHGIRUWKHGD\
DQGRUZKHQKHDY\SUHFLSLWDWLRQLVLPPLQHQW








E

ZKHUHZDWHUERGLHVDUHDGMDFHQWWRWKHFRQVWUXFWLRQULJKWRIZD\DQG
WKHULJKWRIZD\VORSHVWRZDUGWKHZDWHUERG\LQVWDOOVHGLPHQW
EDUULHUVDORQJWKHHGJHRIWKHFRQVWUXFWLRQULJKWRIZD\DVQHFHVVDU\
WRFRQWDLQVSRLOZLWKLQWKHFRQVWUXFWLRQULJKWRIZD\DQGSUHYHQW
VHGLPHQWIORZLQWRWKHZDWHUERG\DQG








F

XVHWHPSRUDU\WUHQFKSOXJVDWDOOZDWHUERG\FURVVLQJVDVQHFHVVDU\WR
SUHYHQWGLYHUVLRQRIZDWHULQWRXSODQGSRUWLRQVRIWKHSLSHOLQHWUHQFK
DQGWRNHHSDQ\DFFXPXODWHGWUHQFKZDWHURXWRIWKHZDWHUERG\





7UHQFK'HZDWHULQJ





'HZDWHUWKHWUHQFK HLWKHURQRURIIWKHFRQVWUXFWLRQULJKWRIZD\ LQD
PDQQHUWKDWGRHVQRWFDXVHHURVLRQDQGGRHVQRWUHVXOWLQVLOWODGHQZDWHU
IORZLQJLQWRDQ\ZDWHUERG\5HPRYHWKHGHZDWHULQJVWUXFWXUHVDVVRRQDV
SUDFWLFDEOHDIWHUWKHFRPSOHWLRQRIGHZDWHULQJDFWLYLWLHV

&

5(6725$7,21





8VHFOHDQJUDYHORUQDWLYHFREEOHVIRUWKHXSSHUIRRWRIWUHQFKEDFNILOOLQDOO
ZDWHUERGLHVWKDWFRQWDLQFROGZDWHUILVKHULHV








)RURSHQFXWFURVVLQJVVWDELOL]HZDWHUERG\EDQNVDQGLQVWDOOWHPSRUDU\
VHGLPHQWEDUULHUVZLWKLQKRXUVRIFRPSOHWLQJLQVWUHDPFRQVWUXFWLRQ
DFWLYLWLHV)RUGU\GLWFKFURVVLQJVFRPSOHWHVWUHDPEHGDQGEDQNVWDELOL]DWLRQ
EHIRUHUHWXUQLQJIORZWRWKHZDWHUERG\FKDQQHO








5HWXUQDOOZDWHUERG\EDQNVWRSUHFRQVWUXFWLRQFRQWRXUVRUWRDVWDEOHDQJOHRI
UHSRVHDVDSSURYHGE\WKH(QYLURQPHQWDO,QVSHFWRU








,QVWDOOHURVLRQFRQWUROIDEULFRUDIXQFWLRQDOHTXLYDOHQWRQZDWHUERG\EDQNVDW
WKHWLPHRIILQDOEDQNUHFRQWRXULQJ'RQRWXVHV\QWKHWLFPRQRILODPHQW
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PHVKQHWWHGHURVLRQFRQWUROPDWHULDOVLQDUHDVGHVLJQDWHGDVVHQVLWLYHZLOGOLIH
KDELWDWXQOHVVWKHSURGXFWLVVSHFLILFDOO\GHVLJQHGWRPLQLPL]HKDUPWR
ZLOGOLIH$QFKRUHURVLRQFRQWUROIDEULFZLWKVWDSOHVRURWKHUDSSURSULDWH
GHYLFHV







$SSOLFDWLRQRIULSUDSIRUEDQNVWDELOL]DWLRQPXVWFRPSO\ZLWK&2(RULWV
GHOHJDWHGDJHQF\SHUPLWWHUPVDQGFRQGLWLRQV








8QOHVVRWKHUZLVHVSHFLILHGE\VWDWHSHUPLWOLPLWWKHXVHRIULSUDSWRDUHDV
ZKHUHIORZFRQGLWLRQVSUHFOXGHHIIHFWLYHYHJHWDWLYHVWDELOL]DWLRQWHFKQLTXHV
VXFKDVVHHGLQJDQGHURVLRQFRQWUROIDEULF








5HYHJHWDWHGLVWXUEHGULSDULDQDUHDVZLWKQDWLYHVSHFLHVRIFRQVHUYDWLRQ
JUDVVHVOHJXPHVDQGZRRG\VSHFLHVVLPLODULQGHQVLW\WRDGMDFHQW
XQGLVWXUEHGODQGV








,QVWDOODSHUPDQHQWVORSHEUHDNHUDFURVVWKHFRQVWUXFWLRQULJKWRIZD\DWWKH
EDVHRIVORSHVJUHDWHUWKDQSHUFHQWWKDWDUHOHVVWKDQIHHWIURPWKH
ZDWHUERG\RUDVQHHGHGWRSUHYHQWVHGLPHQWWUDQVSRUWLQWRWKHZDWHUERG\,Q
DGGLWLRQLQVWDOOVHGLPHQWEDUULHUVDVRXWOLQHGLQWKH3ODQ








,QVRPHDUHDVZLWKWKHDSSURYDORIWKH(QYLURQPHQWDO,QVSHFWRUDQHDUWKHQ
EHUPPD\EHVXLWDEOHDVDVHGLPHQWEDUULHUDGMDFHQWWRWKHZDWHUERG\








6HFWLRQV9&WKURXJK9&DERYHDOVRDSSO\WRWKRVHSHUHQQLDORU
LQWHUPLWWHQWVWUHDPVQRWIORZLQJDWWKHWLPHRIFRQVWUXFWLRQ

'

3267&216758&7,210$,17(1$1&(





/LPLWURXWLQHYHJHWDWLRQPRZLQJRUFOHDULQJDGMDFHQWWRZDWHUERGLHVWRDOORZ
DULSDULDQVWULSDWOHDVWIHHWZLGHDVPHDVXUHGIURPWKHZDWHUERG\¶VPHDQ
KLJKZDWHUPDUNWRSHUPDQHQWO\UHYHJHWDWHZLWKQDWLYHSODQWVSHFLHVDFURVV
WKHHQWLUHFRQVWUXFWLRQULJKWRIZD\+RZHYHUWRIDFLOLWDWHSHULRGLF
FRUURVLRQOHDNVXUYH\VDFRUULGRUFHQWHUHGRQWKHSLSHOLQHDQGXSWRIHHW
ZLGHPD\EHFOHDUHGDWDIUHTXHQF\QHFHVVDU\WRPDLQWDLQWKHIRRWFRUULGRU
LQDQKHUEDFHRXVVWDWH,QDGGLWLRQWUHHVWKDWDUHORFDWHGZLWKLQIHHWRIWKH
SLSHOLQHWKDWKDYHURRWVWKDWFRXOGFRPSURPLVHWKHLQWHJULW\RIWKHSLSHOLQH
FRDWLQJPD\EHFXWDQGUHPRYHGIURPWKHSHUPDQHQWULJKWRIZD\'RQRW
FRQGXFWDQ\URXWLQHYHJHWDWLRQPRZLQJRUFOHDULQJLQULSDULDQDUHDVWKDWDUH
EHWZHHQ+''HQWU\DQGH[LWSRLQWV



'RQRWXVHKHUELFLGHVRUSHVWLFLGHVLQRUZLWKLQIHHWRIDZDWHUERG\
H[FHSWDVDOORZHGE\WKHDSSURSULDWHODQGPDQDJHPHQWRUVWDWHDJHQF\










7LPHRI\HDUUHVWULFWLRQVVSHFLILHGLQVHFWLRQ9,,$RIWKH3ODQ $SULO±
$XJXVWRIDQ\\HDU DSSO\WRURXWLQHPRZLQJDQGFOHDULQJRIULSDULDQDUHDV
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9,
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$
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7KHSURMHFWVSRQVRUVKDOOFRQGXFWDZHWODQGGHOLQHDWLRQXVLQJWKHFXUUHQW
IHGHUDOPHWKRGRORJ\DQGILOHDZHWODQGGHOLQHDWLRQUHSRUWZLWKWKH6HFUHWDU\
EHIRUHFRQVWUXFWLRQ7KHUHTXLUHPHQWWRILOHDZHWODQGGHOLQHDWLRQUHSRUW
GRHVQRWDSSO\WRSURMHFWVFRQVWUXFWHGXQGHUWKHDXWRPDWLFDXWKRUL]DWLRQ
SURYLVLRQVLQWKH)(5&¶VUHJXODWLRQV





7KLVUHSRUWVKDOOLGHQWLI\





D

E\PLOHSRVWDOOZHWODQGVWKDWZRXOGEHDIIHFWHG





E

WKH1DWLRQDO:HWODQGV,QYHQWRU\ 1:, FODVVLILFDWLRQIRUHDFK
ZHWODQG





F

WKHFURVVLQJOHQJWKRIHDFKZHWODQGLQIHHWDQG





G

WKHDUHDRISHUPDQHQWDQGWHPSRUDU\GLVWXUEDQFHWKDWZRXOGRFFXULQ
HDFKZHWODQGE\1:,FODVVLILFDWLRQW\SH


7KHUHTXLUHPHQWVRXWOLQHGLQWKLVVHFWLRQGRQRWDSSO\WRZHWODQGVLQDFWLYHO\
FXOWLYDWHGRUURWDWHGFURSODQG6WDQGDUGXSODQGSURWHFWLYHPHDVXUHV
LQFOXGLQJZRUNVSDFHDQGWRSVRLOLQJUHTXLUHPHQWVDSSO\WRWKHVHDJULFXOWXUDO
ZHWODQGV














5RXWHWKHSLSHOLQHWRDYRLGZHWODQGDUHDVWRWKHPD[LPXPH[WHQWSRVVLEOH,I
DZHWODQGFDQQRWEHDYRLGHGRUFURVVHGE\IROORZLQJDQH[LVWLQJULJKWRIZD\
URXWHWKHQHZSLSHOLQHLQDPDQQHUWKDWPLQLPL]HVGLVWXUEDQFHWRZHWODQGV
:KHUHORRSLQJDQH[LVWLQJSLSHOLQHRYHUODSWKHH[LVWLQJSLSHOLQHULJKWRIZD\
ZLWKWKHQHZFRQVWUXFWLRQULJKWRIZD\,QDGGLWLRQORFDWHWKHORRSOLQHQR
PRUHWKDQIHHWDZD\IURPWKHH[LVWLQJSLSHOLQHXQOHVVVLWHVSHFLILF
FRQVWUDLQWVZRXOGDGYHUVHO\DIIHFWWKHVWDELOLW\RIWKHH[LVWLQJSLSHOLQH








/LPLWWKHZLGWKRIWKHFRQVWUXFWLRQULJKWRIZD\WRIHHWRUOHVV3ULRU
ZULWWHQDSSURYDORIWKH'LUHFWRULVUHTXLUHGZKHUHWRSRJUDSKLFFRQGLWLRQVRU
VRLOOLPLWDWLRQVUHTXLUHWKDWWKHFRQVWUXFWLRQULJKWRIZD\ZLGWKZLWKLQWKH
ERXQGDULHVRIDIHGHUDOO\GHOLQHDWHGZHWODQGEHH[SDQGHGEH\RQGIHHW
(DUO\LQWKHSODQQLQJSURFHVVWKHSURMHFWVSRQVRULVHQFRXUDJHGWRLGHQWLI\
VLWHVSHFLILFDUHDVZKHUHH[FHVVLYHO\ZLGHWUHQFKHVFRXOGRFFXUDQGRUZKHUH
VSRLOSLOHVFRXOGEHGLIILFXOWWRPDLQWDLQEHFDXVHH[LVWLQJVRLOVODFNDGHTXDWH
XQFRQILQHGFRPSUHVVLYHVWUHQJWK








:HWODQGERXQGDULHVDQGEXIIHUVPXVWEHFOHDUO\PDUNHGLQWKHILHOGZLWK
VLJQVDQGRUKLJKO\YLVLEOHIODJJLQJXQWLOFRQVWUXFWLRQUHODWHGJURXQG
GLVWXUELQJDFWLYLWLHVDUHFRPSOHWH
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,PSOHPHQWWKHPHDVXUHVRIVHFWLRQV9DQG9,LQWKHHYHQWDZDWHUERG\
FURVVLQJLVORFDWHGZLWKLQRUDGMDFHQWWRDZHWODQGFURVVLQJ,IDOOPHDVXUHV
RIVHFWLRQV9DQG9,FDQQRWEHPHWWKHSURMHFWVSRQVRUPXVWILOHZLWKWKH
6HFUHWDU\DVLWHVSHFLILFFURVVLQJSODQIRUUHYLHZDQGZULWWHQDSSURYDOE\WKH
'LUHFWRUEHIRUHFRQVWUXFWLRQ7KLVFURVVLQJSODQVKDOODGGUHVVDWDPLQLPXP





D

VSRLOFRQWURO





E

HTXLSPHQWEULGJHV





F

UHVWRUDWLRQRIZDWHUERG\EDQNVDQGZHWODQGK\GURORJ\





G

WLPLQJRIWKHZDWHUERG\FURVVLQJ





H

PHWKRGRIFURVVLQJDQG









I
VL]HDQGORFDWLRQRIDOOH[WUDZRUNDUHDV

'RQRWORFDWHDERYHJURXQGIDFLOLWLHVLQDQ\ZHWODQGH[FHSWZKHUHWKH
ORFDWLRQRIVXFKIDFLOLWLHVRXWVLGHRIZHWODQGVZRXOGSURKLELWFRPSOLDQFHZLWK
86'HSDUWPHQWRI7UDQVSRUWDWLRQUHJXODWLRQV

%

,167$//$7,21





([WUD:RUN$UHDVDQG$FFHVV5RDGV





D

/RFDWHDOOH[WUDZRUNDUHDV VXFKDVVWDJLQJDUHDVDQGDGGLWLRQDOVSRLO
VWRUDJHDUHDV DWOHDVWIHHWDZD\IURPZHWODQGERXQGDULHVH[FHSW
ZKHUHWKHDGMDFHQWXSODQGFRQVLVWVRIFXOWLYDWHGRUURWDWHGFURSODQGRU
RWKHUGLVWXUEHGODQG








E

7KHSURMHFWVSRQVRUVKDOOILOHZLWKWKH6HFUHWDU\IRUUHYLHZDQG
ZULWWHQDSSURYDOE\WKH'LUHFWRUVLWHVSHFLILFMXVWLILFDWLRQIRUHDFK
H[WUDZRUNDUHDZLWKDOHVVWKDQIRRWVHWEDFNIURPZHWODQG
ERXQGDULHVH[FHSWZKHUHDGMDFHQWXSODQGFRQVLVWVRIFXOWLYDWHGRU
URWDWHGFURSODQGRURWKHUGLVWXUEHGODQG7KHMXVWLILFDWLRQPXVW
VSHFLI\WKHVLWHVSHFLILFFRQGLWLRQVWKDWZLOOQRWSHUPLWDIRRW
VHWEDFNDQGPHDVXUHVWRHQVXUHWKHZHWODQGLVDGHTXDWHO\SURWHFWHG








F

7KHFRQVWUXFWLRQULJKWRIZD\PD\EHXVHGIRUDFFHVVZKHQWKH
ZHWODQGVRLOLVILUPHQRXJKWRDYRLGUXWWLQJRUWKHFRQVWUXFWLRQULJKW
RIZD\KDVEHHQDSSURSULDWHO\VWDELOL]HGWRDYRLGUXWWLQJ HJZLWK
WLPEHUULSUDSSUHIDEULFDWHGHTXLSPHQWPDWVRUWHUUDPDWV 










,QZHWODQGVWKDWFDQQRWEHDSSURSULDWHO\VWDELOL]HGDOOFRQVWUXFWLRQ
HTXLSPHQWRWKHUWKDQWKDWQHHGHGWRLQVWDOOWKHZHWODQGFURVVLQJVKDOO
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XVHDFFHVVURDGVORFDWHGLQXSODQGDUHDV:KHUHDFFHVVURDGVLQ
XSODQGDUHDVGRQRWSURYLGHUHDVRQDEOHDFFHVVOLPLWDOORWKHU
FRQVWUXFWLRQHTXLSPHQWWRRQHSDVVWKURXJKWKHZHWODQGXVLQJWKH
FRQVWUXFWLRQULJKWRIZD\











G

7KHRQO\DFFHVVURDGVRWKHUWKDQWKHFRQVWUXFWLRQULJKWRIZD\WKDW
FDQEHXVHGLQZHWODQGVDUHWKRVHH[LVWLQJURDGVWKDWFDQEHXVHGZLWK
QRPRGLILFDWLRQVRULPSURYHPHQWVRWKHUWKDQURXWLQHUHSDLUDQGQR
LPSDFWRQWKHZHWODQG





&URVVLQJ3URFHGXUHV
D

&RPSO\ZLWK&2(RULWVGHOHJDWHGDJHQF\SHUPLWWHUPVDQG
FRQGLWLRQV








E

$VVHPEOHWKHSLSHOLQHLQDQXSODQGDUHDXQOHVVWKHZHWODQGLVGU\
HQRXJKWRDGHTXDWHO\VXSSRUWVNLGVDQGSLSH








F

8VH³SXVKSXOO´RU³IORDW´WHFKQLTXHVWRSODFHWKHSLSHLQWKHWUHQFK
ZKHUHZDWHUDQGRWKHUVLWHFRQGLWLRQVDOORZ








G

0LQLPL]HWKHOHQJWKRIWLPHWKDWWRSVRLOLVVHJUHJDWHGDQGWKHWUHQFKLV
RSHQ'RQRWWUHQFKWKHZHWODQGXQWLOWKHSLSHOLQHLVDVVHPEOHGDQG
UHDG\IRUORZHULQJLQ

H

/LPLWFRQVWUXFWLRQHTXLSPHQWRSHUDWLQJLQZHWODQGDUHDVWRWKDW
QHHGHGWRFOHDUWKHFRQVWUXFWLRQULJKWRIZD\GLJWKHWUHQFKIDEULFDWH
DQGLQVWDOOWKHSLSHOLQHEDFNILOOWKHWUHQFKDQGUHVWRUHWKH
FRQVWUXFWLRQULJKWRIZD\










I

&XWYHJHWDWLRQMXVWDERYHJURXQGOHYHOOHDYLQJH[LVWLQJURRWV\VWHPV
LQSODFHDQGUHPRYHLWIURPWKHZHWODQGIRUGLVSRVDO










7KHSURMHFWVSRQVRUFDQEXUQZRRG\GHEULVLQZHWODQGVLIDSSURYHG
E\WKH&2(DQGLQDFFRUGDQFHZLWKVWDWHDQGORFDOUHJXODWLRQV
HQVXULQJWKDWDOOUHPDLQLQJZRRG\GHEULVLVUHPRYHGIRUGLVSRVDO








J

/LPLWSXOOLQJRIWUHHVWXPSVDQGJUDGLQJDFWLYLWLHVWRGLUHFWO\RYHUWKH
WUHQFKOLQH'RQRWJUDGHRUUHPRYHVWXPSVRUURRWV\VWHPVIURPWKH
UHVWRIWKHFRQVWUXFWLRQULJKWRIZD\LQZHWODQGVXQOHVVWKH&KLHI
,QVSHFWRUDQG(QYLURQPHQWDO,QVSHFWRUGHWHUPLQHWKDWVDIHW\UHODWHG
FRQVWUXFWLRQFRQVWUDLQWVUHTXLUHJUDGLQJRUWKHUHPRYDORIWUHHVWXPSV
IURPXQGHUWKHZRUNLQJVLGHRIWKHFRQVWUXFWLRQULJKWRIZD\








K

6HJUHJDWHWKHWRSIRRWRIWRSVRLOIURPWKHDUHDGLVWXUEHGE\
WUHQFKLQJH[FHSWLQDUHDVZKHUHVWDQGLQJZDWHULVSUHVHQWRUVRLOVDUH
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VDWXUDWHG,PPHGLDWHO\DIWHUEDFNILOOLQJLVFRPSOHWHUHVWRUHWKH
VHJUHJDWHGWRSVRLOWRLWVRULJLQDOORFDWLRQ







L

'RQRWXVHURFNVRLOLPSRUWHGIURPRXWVLGHWKHZHWODQGWUHHVWXPSV
RUEUXVKULSUDSWRVXSSRUWHTXLSPHQWRQWKHFRQVWUXFWLRQULJKWRIZD\








M

,IVWDQGLQJZDWHURUVDWXUDWHGVRLOVDUHSUHVHQWRULIFRQVWUXFWLRQ
HTXLSPHQWFDXVHVUXWVRUPL[LQJRIWKHWRSVRLODQGVXEVRLOLQ
ZHWODQGVXVHORZJURXQGZHLJKWFRQVWUXFWLRQHTXLSPHQWRURSHUDWH
QRUPDOHTXLSPHQWRQWLPEHUULSUDSSUHIDEULFDWHGHTXLSPHQWPDWVRU
WHUUDPDWV








N

5HPRYHDOOSURMHFWUHODWHGPDWHULDOXVHGWRVXSSRUWHTXLSPHQWRQWKH
FRQVWUXFWLRQULJKWRIZD\XSRQFRPSOHWLRQRIFRQVWUXFWLRQ





7HPSRUDU\6HGLPHQW&RQWURO





,QVWDOOVHGLPHQWEDUULHUV DVGHILQHGLQVHFWLRQ,9)DRIWKH3ODQ 
LPPHGLDWHO\DIWHULQLWLDOGLVWXUEDQFHRIWKHZHWODQGRUDGMDFHQWXSODQG
6HGLPHQWEDUULHUVPXVWEHSURSHUO\PDLQWDLQHGWKURXJKRXWFRQVWUXFWLRQDQG
UHLQVWDOOHGDVQHFHVVDU\ VXFKDVDIWHUEDFNILOOLQJRIWKHWUHQFK ([FHSWDV
QRWHGEHORZLQVHFWLRQ9,%FPDLQWDLQVHGLPHQWEDUULHUVXQWLOUHSODFHGE\
SHUPDQHQWHURVLRQFRQWUROVRUUHVWRUDWLRQRIDGMDFHQWXSODQGDUHDVLV
FRPSOHWH7HPSRUDU\HURVLRQDQGVHGLPHQWFRQWUROPHDVXUHVDUHDGGUHVVHGLQ
PRUHGHWDLOLQWKH3ODQ








D

,QVWDOOVHGLPHQWEDUULHUVDFURVVWKHHQWLUHFRQVWUXFWLRQULJKWRIZD\
LPPHGLDWHO\XSVORSHRIWKHZHWODQGERXQGDU\DWDOOZHWODQGFURVVLQJV
ZKHUHQHFHVVDU\WRSUHYHQWVHGLPHQWIORZLQWRWKHZHWODQG








E

:KHUHZHWODQGVDUHDGMDFHQWWRWKHFRQVWUXFWLRQULJKWRIZD\DQGWKH
ULJKWRIZD\VORSHVWRZDUGWKHZHWODQGLQVWDOOVHGLPHQWEDUULHUV
DORQJWKHHGJHRIWKHFRQVWUXFWLRQULJKWRIZD\DVQHFHVVDU\WRFRQWDLQ
VSRLOZLWKLQWKHFRQVWUXFWLRQULJKWRIZD\DQGSUHYHQWVHGLPHQWIORZ
LQWRWKHZHWODQG








F

,QVWDOOVHGLPHQWEDUULHUVDORQJWKHHGJHRIWKHFRQVWUXFWLRQULJKWRI
ZD\DVQHFHVVDU\WRFRQWDLQVSRLODQGVHGLPHQWZLWKLQWKH
FRQVWUXFWLRQULJKWRIZD\WKURXJKZHWODQGV5HPRYHWKHVHVHGLPHQW
EDUULHUVGXULQJULJKWRIZD\FOHDQXS
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7UHQFK'HZDWHULQJ





'HZDWHUWKHWUHQFK HLWKHURQRURIIWKHFRQVWUXFWLRQULJKWRIZD\ LQD
PDQQHUWKDWGRHVQRWFDXVHHURVLRQDQGGRHVQRWUHVXOWLQVLOWODGHQZDWHU
IORZLQJLQWRDQ\ZHWODQG5HPRYHWKHGHZDWHULQJVWUXFWXUHVDVVRRQDV
SUDFWLFDEOHDIWHUWKHFRPSOHWLRQRIGHZDWHULQJDFWLYLWLHV

&

5(6725$7,21





:KHUHWKHSLSHOLQHWUHQFKPD\GUDLQDZHWODQGFRQVWUXFWWUHQFKEUHDNHUVDW
WKHZHWODQGERXQGDULHVDQGRUVHDOWKHWUHQFKERWWRPDVQHFHVVDU\WRPDLQWDLQ
WKHRULJLQDOZHWODQGK\GURORJ\








5HVWRUHSUHFRQVWUXFWLRQZHWODQGFRQWRXUVWRPDLQWDLQWKHRULJLQDOZHWODQG
K\GURORJ\








)RUHDFKZHWODQGFURVVHGLQVWDOODWUHQFKEUHDNHUDWWKHEDVHRIVORSHVQHDU
WKHERXQGDU\EHWZHHQWKHZHWODQGDQGDGMDFHQWXSODQGDUHDV,QVWDOOD
SHUPDQHQWVORSHEUHDNHUDFURVVWKHFRQVWUXFWLRQULJKWRIZD\DWWKHEDVHRI
VORSHVJUHDWHUWKDQSHUFHQWZKHUHWKHEDVHRIWKHVORSHLVOHVVWKDQIHHW
IURPWKHZHWODQGRUDVQHHGHGWRSUHYHQWVHGLPHQWWUDQVSRUWLQWRWKHZHWODQG
,QDGGLWLRQLQVWDOOVHGLPHQWEDUULHUVDVRXWOLQHGLQWKH3ODQ,QVRPHDUHDV
ZLWKWKHDSSURYDORIWKH(QYLURQPHQWDO,QVSHFWRUDQHDUWKHQEHUPPD\EH
VXLWDEOHDVDVHGLPHQWEDUULHUDGMDFHQWWRWKHZHWODQG








'RQRWXVHIHUWLOL]HUOLPHRUPXOFKXQOHVVUHTXLUHGLQZULWLQJE\WKH
DSSURSULDWHIHGHUDORUVWDWHDJHQF\








&RQVXOWZLWKWKHDSSURSULDWHIHGHUDORUVWDWHDJHQFLHVWRGHYHORSDSURMHFW
VSHFLILFZHWODQGUHVWRUDWLRQSODQ7KHUHVWRUDWLRQSODQVKDOOLQFOXGHPHDVXUHV
IRUUHHVWDEOLVKLQJKHUEDFHRXVDQGRUZRRG\VSHFLHVFRQWUROOLQJWKHLQYDVLRQ
DQGVSUHDGRILQYDVLYHVSHFLHVDQGQR[LRXVZHHGV HJSXUSOHORRVHVWULIHDQG
SKUDJPLWHV DQGPRQLWRULQJWKHVXFFHVVRIWKHUHYHJHWDWLRQDQGZHHGFRQWURO
HIIRUWV3URYLGHWKLVSODQWRWKH)(5&VWDIIXSRQUHTXHVW








8QWLODSURMHFWVSHFLILFZHWODQGUHVWRUDWLRQSODQLVGHYHORSHGDQGRU
LPSOHPHQWHGWHPSRUDULO\UHYHJHWDWHWKHFRQVWUXFWLRQULJKWRIZD\ZLWK
DQQXDOU\HJUDVVDWDUDWHRISRXQGVDFUH XQOHVVVWDQGLQJZDWHULVSUHVHQW 








(QVXUHWKDWDOOGLVWXUEHGDUHDVVXFFHVVIXOO\UHYHJHWDWHZLWKZHWODQG
KHUEDFHRXVDQGRUZRRG\SODQWVSHFLHV








5HPRYHWHPSRUDU\VHGLPHQWEDUULHUVORFDWHGDWWKHERXQGDU\EHWZHHQ
ZHWODQGDQGDGMDFHQWXSODQGDUHDVDIWHUUHYHJHWDWLRQDQGVWDELOL]DWLRQRI
DGMDFHQWXSODQGDUHDVDUHMXGJHGWREHVXFFHVVIXODVVSHFLILHGLQVHFWLRQ
9,,$RIWKH3ODQ
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'
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'RQRWFRQGXFWURXWLQHYHJHWDWLRQPRZLQJRUFOHDULQJRYHUWKHIXOOZLGWKRI
WKHSHUPDQHQWULJKWRIZD\LQZHWODQGV+RZHYHUWRIDFLOLWDWHSHULRGLF
FRUURVLRQOHDNVXUYH\VDFRUULGRUFHQWHUHGRQWKHSLSHOLQHDQGXSWRIHHW
ZLGHPD\EHFOHDUHGDWDIUHTXHQF\QHFHVVDU\WRPDLQWDLQWKHIRRWFRUULGRU
LQDQKHUEDFHRXVVWDWH,QDGGLWLRQWUHHVZLWKLQIHHWRIWKHSLSHOLQHZLWK
URRWVWKDWFRXOGFRPSURPLVHWKHLQWHJULW\RISLSHOLQHFRDWLQJPD\EH
VHOHFWLYHO\FXWDQGUHPRYHGIURPWKHSHUPDQHQWULJKWRIZD\'RQRW
FRQGXFWDQ\URXWLQHYHJHWDWLRQPRZLQJRUFOHDULQJLQZHWODQGVWKDWDUH
EHWZHHQ+''HQWU\DQGH[LWSRLQWV





'RQRWXVHKHUELFLGHVRUSHVWLFLGHVLQRUZLWKLQIHHWRIDZHWODQGH[FHSW
DVDOORZHGE\WKHDSSURSULDWHIHGHUDORUVWDWHDJHQF\



7LPHRI\HDUUHVWULFWLRQVVSHFLILHGLQVHFWLRQ9,,$RIWKH3ODQ $SULO±
$XJXVWRIDQ\\HDU DSSO\WRURXWLQHPRZLQJDQGFOHDULQJRIZHWODQGDUHDV



0RQLWRUDQGUHFRUGWKHVXFFHVVRIZHWODQGUHYHJHWDWLRQDQQXDOO\XQWLO
ZHWODQGUHYHJHWDWLRQLVVXFFHVVIXO

:HWODQGUHYHJHWDWLRQVKDOOEHFRQVLGHUHGVXFFHVVIXOLIDOORIWKHIROORZLQJ
FULWHULDDUHVDWLVILHG










D

E

F

G

WKHDIIHFWHGZHWODQGVDWLVILHVWKHFXUUHQWIHGHUDOGHILQLWLRQIRUD
ZHWODQG LHVRLOVK\GURORJ\DQGYHJHWDWLRQ 
YHJHWDWLRQLVDWOHDVWSHUFHQWRIHLWKHUWKHFRYHUGRFXPHQWHGIRUWKH
ZHWODQGSULRUWRFRQVWUXFWLRQRUDWOHDVWSHUFHQWRIWKHFRYHULQ
DGMDFHQWZHWODQGDUHDVWKDWZHUHQRWGLVWXUEHGE\FRQVWUXFWLRQ
LIQDWXUDOUDWKHUWKDQDFWLYHUHYHJHWDWLRQZDVXVHGWKHSODQWVSHFLHV
FRPSRVLWLRQLVFRQVLVWHQWZLWKHDUO\VXFFHVVLRQDOZHWODQGSODQW
FRPPXQLWLHVLQWKHDIIHFWHGHFRUHJLRQDQG
LQYDVLYHVSHFLHVDQGQR[LRXVZHHGVDUHDEVHQWXQOHVVWKH\DUH
DEXQGDQWLQDGMDFHQWDUHDVWKDWZHUHQRWGLVWXUEHGE\FRQVWUXFWLRQ






:LWKLQ\HDUVDIWHUFRQVWUXFWLRQILOHDUHSRUWZLWKWKH6HFUHWDU\LGHQWLI\LQJ
WKHVWDWXVRIWKHZHWODQGUHYHJHWDWLRQHIIRUWVDQGGRFXPHQWLQJVXFFHVVDV
GHILQHGLQVHFWLRQ9,'DERYH7KHUHTXLUHPHQWWRILOHZHWODQGUHVWRUDWLRQ
UHSRUWVZLWKWKH6HFUHWDU\GRHVQRWDSSO\WRSURMHFWVFRQVWUXFWHGXQGHUWKH
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1. Spill Prevention and Control Plan
Introduction
Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”) has prepared this Spill Prevention and
Control Plan (“SPCP”) to minimize hazards to human health and/or the environment from any
unplanned sudden or non-sudden releases of oils, toxic, hazardous, or other polluting materials to
the soil, surface water, or groundwater during construction of the 261 Upgrade Projects
(“Projects”) in Agawam, Massachusetts and Suffield, Connecticut.
The Projects consist of the following activities:
(i) the Line 261B Pipeline Looping Project (“Looping Project”), which involves the
installation of approximately 2.1 miles of 12-inch diameter pipeline loop to be located, to
the extent practicable, parallel and adjacent to Tennessee’s existing 8-inch-diameter
261BP-100 pipeline and/or Tennessee’s existing 10-inch-diameter 261B-100 pipeline in
Agawam, Massachusetts. Where the pipeline loop will be installed adjacent to the 261B100 pipeline, Tennessee proposes to remove an inactive 6-inch-diameter pipeline from this
location and replace it with the 12-inch-diameter loop upgrade.
(ii) the Compressor Station 261 Horsepower Replacement Project (“HP Replacement
Project”), which involves the abandonment and replacement of two existing turbine
compressor units with one new, cleaner-burning turbine compressor unit and the
installation of auxiliary facilities at Tennessee’s existing Compressor Station 261 (“CS
261”) located in Agawam, Massachusetts.
One contractor/pipe yard (“Hickory Street Pipeyard”) that will be used during construction of both
Projects straddles the state line and is located partly inAgawam, Massachusetts and partly in
Suffield, Connecticut.
Tennessee, through its Contractors, shall be responsible for the administration and implementation
of this Plan. This plan is intended to provide minimum requirements for spill prevention and
response during construction activities. The Contractor may develop their own spill prevention
and response plan or use an existing plan provided that the plan used contains, at a minimum, all
of the provisions of this Plan.

Preventative Measures
The SPCP 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-
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site Environmental Inspector (“EI”) is responsible for ensuring that Tennessee’s construction
contractors (“Contractors”) implement the measures and procedures outlined in this SPCP.

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. The Contractor is
responsible for maintaining records of the training provided.
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;

•

Equipment, materials, and supplies available for clean-up of a spill;

•

Sample collection procedures; 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 thirdparty incidents.

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.

Refueling
The Contractor will ensure that: fuel trucks transporting fuel to on-site equipment travel only on
approved access roads (“ARs”); all equipment is parked overnight and/or fueled at least 100 feet
from a waterbody or in an upland area; and equipment is refueled and lubricated within the rightof-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.
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Exceptions from the 100-foot setback for refueling and parking are are only permitted if 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. Examples of such situations may include:
•

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 must 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.
The Contractor will ensure that all refueling is done pursuant to the following conditions:
•

Impact minimization measures and equipment will be available and 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:
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o

Dikes, berms, or retaining walls sufficiently impervious to contain spilled
oil;

o

Sorbent and barrier materials in quantities determined by the Contractor to
be sufficient to capture the largest reasonably foreseeable spill;

o

Drums or containers suitable for holding and transporting contaminated
materials;

o

Curbing;

o

Culverts, gutters, or other drainage systems;

o

Weirs, booms, or other barriers;
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•

o

Spill diversion or retention ponds; and

o

Sumps and collection systems.

All spills will be cleaned up immediately. Containment equipment will not be used for
storing contaminated material.

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.
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.

Storage
The Contractor will ensure that 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. Any exceptions would require prior written approval by Tennessee and applicable
regulatory agencies.
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.

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.
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 Construction crews
(including cleanup crews) have 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;

•

sufficient tools and material to stop leaks; and
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•

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. See Section 1.3.1 for Spill Reporting Procedures. The Contractor will 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.

Spill Response and Reporting Procedures
Upon identification of a spill or release, the Contractor shall immediately report any spill or release
of the following materials, regardless of location or quantity, to the Environmental Inspector:
•

Oil or petroleum products (e.g., hydraulic fluid, vegetable oil, lubricating oils);

•

Hazardous substances or hazardous wastes (e.g., fuels, solvents, paint);

•

Chemicals;

•

Unplanned natural gas (flaring or venting); and

•

Asbestos containing materials.

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.
The Environmental Inspector and/or Chief Inspector shall notify Tennessee Gas Pipeline
Company, L.L.C. (Tennessee) environmental personnel: (1) Project Permitting Environmental
Project Manager, (2) Field Environmental Services Specialist. The following information shall be
provided to Tennessee:
•

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 wetlands and 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;
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•

A determination of whether the spill will migrate off of the Company’s property or rightof-way or workspace;

•

A determination of whether the spill is under control;

•

A statement verifying that cleanup 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 “Spill Documentation Form.”

Tennessee will determine if the incident is reportable to state or federal agencies and make any
necessary agency notifications.
If the spill or release is reportable to state or federal agenciesTennessee will enter the incident into
IMPACT and contact Project Management for a project Emergency Response Line (ERL) entry,
as necessary.

Reporting Criteria
The following releases require immediate (within 1 hour of discovery) notification to the National
Response Center (“NRC”):
•

Any petroleum product released into streams, rivers, lakes, or dry washes;

•

A release that exceeds the reportable quantity (“RQ”) of any CERCLA hazardous
substances in any 24-hour period which is not fully contained;

•

A release of a hazardous substance or hazardous waste which occurs during transportation;
and,

•

A release of hazardous waste which contains a RQ of a hazardous substance.

The National Response Center (1-800-424-8802) will be notified immediately if spills occur above
threshold levels (Clean Water Act, 40 CFR 110.10) into surface waters and/or wetlands.

Massachusetts
Spills of the following quantities must be reported to the MassDEP Spill Hotline (1-888-304-1133)
within 2 hours of discovery:
•

Fuel Oil: 10 gallons

•

Lube Oil: 10 gallons

•

Diesel: 10 gallons
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•

Gasoline: 10 gallons

•

Solvents: 10 gallons

•

Vegetable Oil: 55 gallons

Tennessee will also comply with any additional regulatory reporting requirements, including
requirements issued in conditions of project-specific permits.

Connecticut
All petroleum or chemical spills of any volume that occur in Connecticut must be reported to the
CTDEEP Spill Hotline [1-866-DEP-SPIL (1-866-337-7745)] immediately upon discovery.
http://www.ct.gov/deep/cwp/view.asp?a=2692&q=322584&deepNav_GID=1648&depNav=|.
Tennessee will also comply with any additional regulatory reporting requirements, including
requirements issued in conditions of project-specific permits.

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 Upland Revegetation and Erosion
Control Plan (May 2013), incorporated as part of the Environmental Construction Management
Plan.

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
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•

Drums, barrels, and temporary storage bags to clean up and transport contaminated
materials.

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.

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).

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.

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”) is proposing the construction and
operation of the Line 261B Pipeline Looping Project (“Looping Project”), which involves the
installation of approximately 2.1 miles of 12-inch-diameter pipeline loop located, to the extent
practicable, parallel and adjacent to Tennessee’s existing 8-inch-diameter 261BP-100 pipeline
and/or Tennessee’s existing 10-inch-diameter 261B-100 pipeline in Agawam, Massachusetts.
As part of the Looping Project, Tennessee is proposing to install approximately 0.3 miles of
pipeline at one crossing location using the Horizontal Directional Drilling (“HDD”) installation
method (see location detail in Table 1.0-1 below). HDD is a widely-used trenchless construction
method, which accomplishes the installation of pipelines and buried utilities while avoiding
surface disturbance to area between the drill entry and exit points. HDD installation is typically
used to avoid obstacles, roadways, highways, railroads and/or sensitive environmental resources.
HDDs typically require first establishing staging areas on either side of the crossing at the drill
entry and exit points. This often requires a substantial area of workspace for equipment and pipe
staging on either end of the HDD and may result in a greater total workspace requirement than
installation through the same area with conventional trenching techniques, depending on site
conditions and the length of the crossing. After set-up of the drilling equipment and bore pits, a
pilot hole is drilled, typically from the entry side of the crossing. Upon completion of the pilot, a
reamer is attached to the drill string to enlarge the hole. It may take several ream passes to achieve
the diameter necessary for installation of the pipe. The final pass before pipe installation is a swab
pass; please note one or more swab passes may be necessary to ensure the hole is ready to receive
the carrier pipe. During the drilling process, a bentonite drilling fluid mixture is pumped to
lubricate the drill bit, remove drill cuttings from the hole, and fill void space to maintain the
integrity of the drilled pathway prior to pipe installation. Cuttings are separated from the drilling
fluid when the mixture returns to the surface, and fluid is reclaimed.
Pipe is staged and one or more pipe pull sections are pre-fabricated in a workspace on the exit side
of the HDD pathway, known as the “pull-back” area. If possible, given any topographical or other
workspace constraints, the pull section is pre-fabricated into one continuous length in the pullback area, to prevent stopping while pulling the pipe during installation, which can add risk to the
success of the drill. The pull-back occurs when the pipe is pulled through the reamed hole from
the exit to the entry side, completing the installation of the crossing. The pipe is then tied-in on
either end.
Although often HDDs are completed with minimal surface impact between the workspaces for the
drill entry and exit points, risks associated with HDD can include inadvertent returns of drilling
fluid to the surface, and/or differential settlement or surface subsidence along or adjacent to the
drill path.. Tennessee has prepared this HDD Contingency Plan to present Tennessee’s best
management practices for drilling, monitoring, and minimizing risks and environmental impacts
during drilling activities and in the case of inadvertent returns of drilling fluid.
Throughout the Looping Project, drilling activities will be carried out in accordance with the
Federal Energy Regulatory Commission’s Upland Erosion Control, Revegetation and
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Maintenance Plan (“FERC Plan” 2013) and Wetland and Waterbody Construction and Mitigation
Procedures (“FERC Procedures” 2013).
TABLE 1.0-1 HORIZONTAL DIRECTIONAL DRILLING CROSSINGS
Municipality

County

State

Agawam

Hampden

MA

2.0

Milepost2
Begin

End

0.6

0.9

Crossings Included

Approx. Length
(feet)

Wetland J
Stream MA5
Wetland N (partial)

1,500

FLOOD EVENTS

Floodplain data obtained from digital Federal Emergency Management Agency (“FEMA”) Flood
Insurance Rate Maps (“FIRM”) indicate that no 100-year or 500-year floodplains occur within the
area of the Projects. However, Tennessee recognizes there is still potential, though unlikely, for
the occurrence of localized short-term flooding events or longer-term flooding events during
construction, including HDD activities.
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 the HDD.
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 FERC Plan and FERC Procedures,
construction will continue using construction 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
FERC Plan and FERC Procedures, Tennessee will demobilize crews and secure equipment until
the water level subsides.

3.0

HDD CONTINGENCY

Although Tennessee will conduct a technical feasibility assessment on the proposed HDD,
unexpected subsurface conditions could be encountered along the drill path during the drilling
operation. In the event that the attempted 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 and provide
information used 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 if necessary (subject to any necessary regulatory agency
approvals) and will 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 conventional trenching (with
receipt of applicable permits).
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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 with notification of an HDD failure, and the subsequent schedule for
implementing the approved 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.
In the event that a drilled hole from either a first or second HDD attempt has to be abandoned, the
hole will be filled with a mixture of bentonite and drilled spoil.

4.0

INADVERTENT RETURNS CONTINGENCY

Inadvertent returns are typically a result of drilling fluid formational loss to high permeability soil
or rock formations or drilling fluid fracturing of the surrounding soil formations, either mechanism
can result in the drilling fluid leaving the bored hole and eventually migrating to the surface.
Inadvertent returns typically occur when the HDD profile is shallow and/or situated in weak or
low shear strength soils, or weathered, jointed, or fractured rock formations. This section details
the procedures that will be used for monitoring, minimizing and cleaning up inadvertent returns,
as applicable, should they occur during HDD activities.
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 drill spoil from the drilling fluid, allowing the fluid
to be reused. The cleaning system uses mechanical separation by shakers, de-sanders, and desilters.
Drilling fluid is used in HDD operations principally for the following functions:
•

Excavating during crossings with soft soils by jetting high velocity fluid streams through
nozzles on drill bits or reaming tools;

•

Transmitting power to a downhole motor in order to turn the bit and mechanically drill a
hole, on crossings through harder soils or rock,

•

Transporting drilled spoil, consisting of excavated soil or rock cuttings, by suspending it
in the fluid and carrying it to the surface with the fluid stream flowing in the annulus
between the pipe and the wall of the hole;

•

Stabilization of the drilled hole through 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.

•

Cooling and cleaning the bits and cutters on the downhole assembly, removing the spoil
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build-up on the bit or reamer cutters with high velocity fluid streams directed at the cutters;
•

Providing hydrostatic pressure to offset geostatic and groundwater pressures; and

•

Lubricating to reduce the friction between pipe and the drilled hole.

4.1.1

Drilling Fluid Composition

The major component of drilling fluid used in HDD pipeline installation is fresh water, which will
be obtained from municipal sources. In order for water to perform the required drilling 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 mixed with 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 can also be 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.
Enhancement typically results in increasing the yield, reducing the amount of dry bentonite
required to produce a given amount of drilling fluid and augmenting its rheologic properties to
maximize the effectiveness within a given formation. 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. Drilling fluid is non-toxic and most bentonite and drilling fluid additives meet the
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.
4.1.2

Drilling Fluid Disposal

Waste drilling fluid and cuttings will be collected, temporarily stored in the construction
workspace, and then disposed of off-site at a Company approved facility. Disposal of excess
drilling fluid will be the responsibility of the selected HDD Contractor. Prior to beginning HDD
operations, the HDD Contractor will be required to submit its proposed drilling fluid disposal
procedures and disposal facility 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.
4.2

MONITORING

To ensure that HDD operations are conducted in accordance with established requirements and
standard HDD Industry practice, Tennessee will provide an inspector experienced in HDD
construction monitoring of the HDD Contractor's performance at the jobsite. The primary
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functions of Tennessee’s inspector 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 HDD Contractor submittals.
This section discusses the monitoring protocol that will be applied by Tennessee’s inspector
relative to drilling fluid and inadvertent returns.
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.

4.2.1

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.
4.2.2

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 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 inspector will notify Tennessee if drilling fluid circulation to the HDD
endpoints has been lost or severely diminished.
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•

Tennessee’s inspector will document steps taken by the HDD Contractor to restore
circulation. If the HDD Contractor fails to comply with the requirements of the HDD
Specification, Tennessee’s inspector will notify Tennessee so that appropriate actions can
be taken.

•

If circulation is regained, Tennessee’s inspector will inform Tennessee and resume the
monitoring protocol associated with Condition 1.

•

If circulation is not re-established, Tennessee’s inspector will increase the frequency of
visual inspection along the drilled path alignment as appropriate. Additionally,
Tennessee’s inspector will document periods of HDD Contractor downtime (during which
no drilling fluid is pumped) and the HDD Contractor’s drilling fluid pumping rate should
it become necessary to estimate lost circulation volumes.

4.2.3

Monitoring Protocol for Condition 2 – 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 inspector 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.

•

Notification and response protocols will be followed depending on whether the release is
located on land or to a waterway, as described in Sections 4.4 and 4.5 below.

4.3

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 possible. 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 HDD 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;
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•

Drilling fluid rheology will be checked periodically and modified as needed to ensure
drilling fluid properties are optimized for the subsurface conditions encountered;

•

Control penetration rates and pump volumes in order to ensure cuttings are effectively
transported from the hole ;

•

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.

4.4

NOTIFICATIONS

In the event of an inadvertent drilling fluid return within a waterway, wetland, or sensitive
environmental resource area, Tennessee will contact FERC and 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;

•

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 will contain, at a minimum:

4.5

•

The location, nature of the release and estimated volume; and

•

Corrective actions being taken.
CLEAN-UP

Inadvertent returns are most frequent near the exit and entry points of the HDD crossing, where
the drill is relatively near the surface and usually traversing the soils or sediments above bedrock.
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 course of action.
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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 (See Section 4.1.1 above). 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. The following response
actions will be taken if an inadvertent release is detected on the surface:
If an inadvertent return occurs on land:
•

Tennessee’s inspector 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.
o 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.
o 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 and collected
using small sumps, drilling operations will be suspended until surface return volumes
can be brought under control.

•

If the HDD Contractor fails to comply with the requirements of the HDD specification,
Tennessee’s inspector will notify Tennessee so that appropriate actions can be taken.

If an inadvertent return occurs in a wetland:
•

Protocols for release in a wetland area are similar to those for upland areas, above.
However, the Environmental Inspector (“EI”) will consider and advise if the amount
of wetland disturbance required to contain and/or collect the drilling fluid return is
likely to result in greater wetland impact than impacts from the original drilling fluid
return. In that case, the drilling fluid may be diluted with fresh water or allowed to
dissipate over time.

If an inadvertent return occurs in a waterway:
•

After notifying appropriate regulatory agencies, Tennessee will determine if the return
poses a threat to the environment.
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•

If it is determined by the EI that the return does not pose a threat to the environment, (i.e.
will not affect resources such as sensitive environmental areas, protected species or their
habitat, and/or cultural or archaeological sites), HDD operations will continue.
o Tennessee’s inspector will monitor and document the inadvertent return as well as
periods of HDD Contractor downtime and the HDD 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, drilling
operations will be suspended until containment measures are implemented by the HDD
Contractor.
o Documentation of any containment measures employed will be provided by
Tennessee’s inspector.
o Once adequate containment measures are in place, the HDD 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.
o Tennessee’s inspector will periodically monitor and document both the inadvertent
return and the effectiveness of the containment measures. Periods of HDD
Contractor downtime and the HDD Contractor’s drilling fluid pumping rate also
will be documented in case it becomes necessary to estimate inadvertent return
volumes.
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INTRODUCTION

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”) is planning to construct, own, operate and
maintain the Line 261B Pipeline Looping Project (“Looping Project”), which involves the installation of
approximately 2.1 miles of 12-inch diameter pipeline loop 1 located, to the extent practicable, parallel and
adjacent to Tennessee’s existing 8-inch-diameter 261BP-100 pipeline and/or Tennessee’s existing 10inch-diameter 261B-100 pipeline, in Agawam, Massachusetts. Where the pipeline loop will be installed
adjacent to the 261B-100 pipeline, Tennessee proposes to remove an inactive 6-inch diameter pipeline
from this location 2 and replace it with the 12-inch diameter loop upgrade.
Construction of the Looping Project is planned to commence in March 2020 with tree clearing, followed
by pipeline installation starting in June 2020, pending receipt of all applicable permits. The planned inservice date is November 1, 2020.
The goal of this Preliminary Invasive Plant Management Plan (“Preliminary IPMP”) is to implement
preventative measures within the work limits associated with the Looping Project to minimize the
establishment and spread of invasive plants during ground-disturbing activities associated with the
construction of the pipeline loop.
The Massachusetts Department of Environmental Protection (“MassDEP”) Western Region Wetlands
Program has developed the following standards and criteria to prevent and control the spread of invasive,
non-indigenous plant species:
•

completion of ground surveys and inventory of invasive plants;

•

development of species-specific prevention, control, and management methods;

•

establishment of preventative measures; establishment of monitoring and control measures; and

•

justification as well as proper permitting of all proposed herbicide application.

This preliminary IPMP will only discuss the baseline survey and measures to control the introduction or
spread of invasive plants during construction. Following the results of baseline surveys, assessments will
be made as to what type of postconstruction monitoring may be required.
Additionally, the Massachusetts Invasive Plants Advisory Group (“MIPAG”) lists 35 Invasive Species
(31 known records from Western Region), which can be located on their website:
http://www.massnrc.org/mipag/publications.htm. This Preliminary IPMP details these key elements listed

1

Pipeline loops are those pipeline segments which are laid parallel to another pipeline and used as a way to increase capacity
along what is possible on one line. These lines are connected to move a larger flow of gas through a single pipeline segment.
2
Tennessee’s predecessor, Tennessee Gas Transmission Company, received authority from the Federal Power Commission (the
predecessor to the Federal Energy Regulatory Commission) in 1958 to construct and operate a new 10-inch diameter pipeline to
replace an existing 6-inch-diameter line. The 10-inch-diameter replacement line was relocated to a less congested area than the
6-inch-diameter line and was constructed to increase transportation capacity to meet growing demands. Tennessee Gas
Transmission Co., Docket No. G-15265, 20 FPC 441 (1958).

above and focuses efforts on identifying and controlling, as applicable, the MIGPA list of 35 invasive
species.

2

SITE LOCATION

The Looping Project is located in the Connecticut River Valley ecoregion of Massachusetts (Ecoregion
59A). The Connecticut River Valley is characterized by rich soils, mild climate, and low rolling
topography. The valley floor is primarily cropland and developed land. Central hardwoods and transition
hardwood forests cover the ridges (NHESP 2010).
The Looping Project will be co-located with Tennessee’s existing Lines 261B-100 and 261BP-100 or on
Tennessee’s existing Compressor Station 261 (“CS 261”) in Agawam, Massachusetts. The 2.1-mile long
pipeline loop runs south to north, beginning at Tennessee’s CS 261 property at 1618 Suffield Street.
From CS 261, it crosses to the west of Suffield Street, and then continues north to its terminus. The
terminus is in a nearly level, successional open field approximately 770 feet north of Silver Street
adjacent to an electric transmission substation and south of a large wetland complex associated with
Silver Lake. Figure 1 (USGS Site Locus Map) depicts the Looping Project.
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BEST MANAGEMENT PRACTICES

The overall goal of this Preliminary IPMP is to ensure that Tennessee follows Best Management Practices
(“BMPs”) in order to minimize the spread and introduction of invasive plant species within the project
work zone. These BMPs are preventative measures that involve, but are not limited to:
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•

requiring that equipment and vehicles arrive at the work site clean and free of soil and debris
capable of transporting seeds or other propagules;

•

requiring the contractor to use compressed air or other means to remove soil and propagules from
machinery and vehicles following work at specifically-identified invasive plant infested sites in
order to control their transport;

•

requiring the construction contractor to use weed-free straw or hay bales for sediment barrier
installations and/or mulch; and

•

using weed-free seed mixes for post-construction revegetation.

INVASIVE PLANT SURVEY AND MONITORING
PROTOCOLS

Invasive plant species baseline surveys will occur prior to construction to identify and record the presence
of invasive species on and adjacent to the ROW. This protocol will be implemented across specific areas
disturbed by the Looping Project as identified by Tennessee and for which landowner or land
management agency permission is received.

2

4.1

Initial Ground Survey and Inventory

Invasive plant surveys will be conducted during the growing season in order to establish a baseline of
invasive plant presence within and adjacent to the ROW. Prior to construction, qualified botanists, on
behalf of Tennessee, will record invasive plant presence, dominance, and extent within the construction
workspaces and adjacent lands where survey access is allowed. The goal of the IPMP is to control the
spread and introduction of invasive plants from the proposed construction activities. The baseline survey
will allow Tennessee to assess the presence of invasive plants that may be impacted during construction
and determine what, if any, postconstruction monitoring or treatment may be recommended.
Qualified botanists conducting the baseline survey and inventory will record physical location
information (mile marker, wetland number, etc.), date of survey, percent cover of each invasive plant
species, dominance (>30% cover) of each invasive plant species, and also all cumulative invasive plant
species coverage. The qualified botanists will also develop a map based on the information collected.
Note: It is possible for all percent cover values to sum larger than 100 percent, as it is possible for the
leaves of multiple plants to overlap vertically.
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SPECIES-SPECIFIC MANAGEMENT PROTOCOL

Based on the results of the pre-construction baseline survey and inventory, Tennessee will prepare a Final
IPMP which will include species-specific management protocols, which will be provided to MassDEP.
The goal of the IPMP will be to minimize the spread and avoid new introduction of invasive plants from
the proposed construction activities.

6

SUMMARY

The proposed preliminary management protocols focus on measures to avoid the spread and introduction
of invasive plant species within the Looping Project’s workspaces. The protocol focuses on preventative
BMPs. A qualified botanist, on behalf of Tennessee, will conduct a pre-construction survey in of invasive
species the Summer 2019 in the Looping Project’s proposed workspaces. Based on this survey,
Tennessee will develop a final IPMP.
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Western Region-Bureau of Water Resources-Wetlands Program
Invasive Non-indigenous Plant Species
Inventory, Prevention, Monitoring and Control Requirements
The Massachusetts Department of Environmental Protection’s (“MassDEP”) Western Region
Wetlands Program has determined that a set of site plans and attached information submitted for its
review does not clearly demonstrate that proposed “work” (as defined at 310 CMR 10.04 Work)
and/or activities (as defined at 314 CMR 9.02 Activity) will not cause, contribute to, or exacerbate
the spread of invasive, non-indigenous plant species within jurisdictional Resource Areas (as
defined at 310 CMR 10.04 Resource Area) and/or “Waters of the United States within the
Commonwealth” (as defined at 314 CMR 9.02).
Therefore, the applicant/respondent should, through qualified environmental scientists, address the
minimum standards and criteria outlined below to prevent and control the spread of invasive, nonindigenous plant species.
Please check each
below indicating that the data has been reviewed, collected, and provided.
Blank spaces have been provided after each ► to fill in applicable information, or references to
documents and plans where such information can be located. Please use a different color and/or
font when filling in blank spaces after the ►.
List of Invasive, Non-Indigenous Plant Species
MassDEP Western Region shall use the “Plants Voted as Invasive” from the “Massachusetts
Invasive Plants Advisory Group” (http://www.massnrc.org/mipag/publications.htm), which lists
the following 35 Invasive Species (31 known records from Western Region), none of which are
indigenous (save reference to subspecies of Phalaris and Phragmites):
Scientific Name
Acer platanoides L.
Acer pseudoplatanus L.
Aegopodium podagraria L.
Ailanthus altissima (P. Miller) Swingle
Alliaria petiolata (Bieb.) Cavara & Grande
Berberis thunbergii DC.
Cabomba caroliniana A.Gray
Celastrus orbiculatus Thunb.

Common Name
Norway maple
sycamore maple
Bishop’s goutweed
tree of heaven
garlic mustard
Japanese barberry
Carolina fanwort
Oriental bittersweet

This information is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-292-5751. TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass.gov/dep
Printed on Recycled Paper

Cynanchum louiseae Kartesz & Gandhi
black swallow-wort
Elaeagnus umbellata Thunb.
autumn olive
Euonymus alatus (Thunb.) Sieb.
burning bush
Euphorbia esula L.
leafy spurge
Frangula alnus P. Mill.
glossy buckthorn
Hesperis matronalis L.
dame’s rocket
Iris pseudacorus L.
yellow iris
Lonicera japonica Thunb.
Japanese honeysuckle
Lonicera morrowii A.Gray
Morrow’s honeysuckle
Lonicera x bella Zabel [morrowii x tatarica]
Bell’s honeysuckle
Lysimachia nummularia L.
creeping jenny
Lythrum salicaria L.
purple loosestrife
Myriophyllum heterophyllum Michx.
variable water-milfoil
Myriophyllum spicatum L.
Eurasian water-milfoil
Phalaris arundinacea L.
reed canary-grass
Phragmites australis (Cav.) Trin. ex Steud. subsp. australis common reed
Polygonum cuspidatum Sieb. & Zucc.
Japanese knotweed
Potamogeton crispus L.
curly pondweed
Ranunculus ficaria L.
lesser celandine
Rhamnus cathartica L.
common buckthorn
Robinia pseudoacacia L.
black locust
Rosa multiflora Thunb.
multiflora rose
Trapa natans L.
water-chestnut
Species Not Recorded in Western Region
Scientific Name
Glaucium flavum Crantz
Lepidium latifolium L.
Polygonum perfoliatum L.
Salix atrocinerea/Salix cinerea L.

Common Name
sea poppy
broad-leaved pepperweed
mile-a-minute vine*
large gray willow

*apparent record for Franklin County
Ground Survey and Inventory of Invasive, Non-Indigenous Plant Species
Environmental scientist has conducted a thorough on-the-ground inventory of all “Plants
Voted as Invasive” within the “project site” (as defined at 310 CMR 10.04 Project Site);
and has done so during the growing season
► Inventory found at:
For each species determined to be present, environmental scientist has recorded locations,
relative abundance, and other factors important to establish a threat level
► Data found at:
For each species determined to be present, environmental scientist has prepared a stand
map based upon the above
► Data found at:

2

Species-Specific Prevention, Control, and Management Methods
Environmental scientist has consulted the US Department of Agriculture “National
Invasive Species Information Center” website
(http://www.invasivespeciesinfo.gov/plants/controlmech.shtml) to determine appropriate
species-specific methods of prevention, control, and management
Environmental scientist has consulted another reputable source to determine appropriate
species-specific methods of prevention, control, and management
► Name of Alternate Source:
Preventative Measures
Environmental scientist has identified all practicable means of avoiding physical
disturbance to extant “Plants Voted as Invasive” at the project site, including but not
limited to pre-construction control of invasive species, field demarcating stands of
invasive species to prohibit contact, and isolation of excavated or transported soils which
may contain invasive seeds and/or vegetative fragments
► Location of written requirements:
Site plans and supporting documents establishing how vehicles and equipment which
come into physical contact with inventoried “Plants Voted as Invasive” or likely seed
banks from other construction sites and/or within the “project site” will be thoroughly
cleaned and inspected by the environmental scientist, or a designee approved by
MassDEP, each and every time vehicles and equipment enter and leave the project site
► Location of written protocol:
Monitoring and Control Measures
Environmental scientist has developed a field monitoring protocol that will identify the
post-construction spread of “Plants Voted as Invasive”, which includes a provision for
rapid notice to MassDEP
► Location of written protocol:
Environmental scientist has developed a written control contingency plan specific to each
inventoried species (preferably in tabular format), detailing proposed control
methodologies scientifically recognized as affective. Such a control contingency plan
provides detailed information on responsible parties, specific techniques, timing,
schedules, necessary equipment, additional permitting requirements (if any), proper
disposal techniques, post-control monitoring, and quantitative measures of success
► Location of written control contingency plan:
Use of Herbicides
Environmental scientist understands that the use herbicides within any “Waters of the
United States within the Commonwealth” (“WUSWC”, as defined at 314 CMR 9.02),
shall be conducted in accordance with MGL Chapter 111, Section 5E, including any
proposed usage in any Bordering or Isolated Vegetated Wetland. For most techniques, a
BRP WM 04 Permit will be required for use of herbicides within any WUSWC. In most
cases, chemical treatments must be performed by an applicator currently licensed (in the
aquatic weed category) by the Massachusetts Department of Food and Agriculture-

3

Pesticide Bureau. Please contact Robert Kubit, Division of Watershed Management, at
the Department’s Central Regional Office (1-508-767-2854) for additional information.
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INTRODUCTION
Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”) is committed to the protection and preservation
of cultural resources, in accordance with federal and state legislation, and is continuing that commitment
as part of the proposed 261 Upgrade Projects (the Looping Project and HP Replacement Project are
collectively referred to as the “Projects” in this document). Tennessee recognizes that despite intensive
cultural resource field investigations that are typically performed prior to project construction, or a
determination that a particular area exhibits low archaeological sensitivity, it is nonetheless possible that
potentially significant archaeological resources could be discovered during Project construction or
maintenance activities, particularly during excavation. Tennessee also recognizes the requirement for
compliance with federal, state, and municipal/city laws and regulations regarding the treatment of human
remains, if any are discovered.
The procedures guiding the unanticipated discovery of cultural resources and human remains detailed
herein (“Procedures”) were developed on behalf of Tennessee and in consultation with the Massachusetts
Historical Commission, office of the State Historic Preservation Officer (“SHPO”) and federallyrecognized Indian tribes. These Procedures summarize the approach that Tennessee will use to address
unanticipated discoveries of archaeological resources during construction activities within the Project area
of potential effect (“APE”) 1.
The purpose of archaeological investigations during the planning of natural gas pipeline projects is to
determine the presence or absence of historic properties within a project area. These archaeological
investigations are conducted in accordance with: (1) standards set forth in the Federal Energy Regulatory
Commission (“Commission” or “FERC”) Office of Pipeline Regulation’s Guidelines for Reporting on
Cultural Resources Investigations for Natural Gas Projects (2017); (2) pursuant to Section 157.206 and
Appendix II of Part 157, Subpart F of the Commission’s regulations, 18 CFR § 157.206 and 18 CFR Part
157, Subpart F, Appendix II (2018), which require actions taken under sections 3 and 7 of the Natural Gas
Act (18 CFR Part 380, Appendix A of the Commission’s regulations) to comply with the National
Environmental Policy Act of 1969 (“NEPA”) and Section 106 of the National Historic Preservation Act
of 1966 (16 USC 470f), as amended (1976, 1980, 1992, 1999)(“NHPA”); (3) and implementing
regulations of the Advisory Council on Historic Preservation (“ACHP”) (36 CFR Part 800), specifically,
those procedures regarding “post-review discoveries” as outlined in 36 CFR § 800.13. All work will be
undertaken pursuant to the Secretary of the Interior Standards for Archaeology and Historic Preservation
(48 Federal Regulations 44716-42 [1983]) and the applicable laws and regulations pertaining to the
cultural resources and human remains in Massachusetts.
As noted above, these Procedures have been developed in consultation with the Massachusetts SHPO, as
well as federally-recognized Indian tribes, and other interested stakeholders, and will be followed in the
event any archaeological resources and/or human remains are encountered during construction of the
Project. The stipulations of the Procedures as set forth below are in accordance with the current
standards/guidelines and laws/regulations:

In these Procedures, when the term “Tennessee” is used, the term may also refer to Tennessee acting through its
contractors or consultants.
1
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Standards/Guidelines and Laws/Regulations for Unanticipated Historic Properties and
Human Remains
Federal
• Section 106 of the National Historic Preservation Act of 1966, as amended (16 USC 470f);
•

Secretary of the Interior’s Standards for Archeology and Historic Preservation (48 CFR 4471642);

•

Advisory Council on Historic Preservation: Policy Statement Regarding Treatment of Burial
Sites, Human Remains, and Funerary Objects, Advisory Council February 23, 2007); and

•

FERC Office of Pipeline Regulation: Guidelines for Reporting on Cultural Resources
Investigations for Natural Gas Projects (2017).

Massachusetts
• Massachusetts SHPO: Know How #4 What to do when Human Burials are Uncovered (no date);
and
• Massachusetts General Laws, Chapter 38, Sections 6B & 6C; Chapter 9, Sections 26-27C
(950 CMR 70-71); Chapter 7, Section 38A; Chapter 114, Section 17; all as amended.
Indian Tribes
• Narragansett Indian Archeological/Anthropological Committee (NIAAC): Standards and
Guidelines for Archeological Survey (1994); and
•

Stockbridge-Munsee Community: Policy for Treatment and Disposition of Human Remains and
Cultural Items That May be Discovered Inadvertently During Planned Activities (no date).

Indian Tribes and Interested Stakeholders Parties
As part of the Project, Tennessee has initiated contact with the Massachusetts SHPO, federally recognized
Indian tribes, and other interested stakeholders. All contact information for SHPO, federally-recognized
Indian tribes, and other stakeholders is included in Appendix A. In the event any archaeological
resources and/or human remains are encountered during construction of the Project, Tennessee and its
Cultural Resources Manager (“CRM”) will contact the relevant parties, as set forth in these Procedures.

Unanticipated Archaeological Discovery Protocol
Cultural Resources Training
The identification of archaeological resources requires basic training in order to recognize potential sites.
Tennessee requires that its employees and contractors have a basic understanding of the nature of cultural
resources. As a result, all Tennessee inspectors and construction contractor personnel will be given basic
training in cultural resource site recognition. The Procedures will be included in all relevant construction
contractor documents.
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The purpose of this training will be to review Tennessee’s commitments regarding cultural resources
compliance and to provide an overview of the general cultural history of the Project area, so that both
Tennessee and construction personnel will be aware of the kinds of archaeological resources that may be
encountered in the field. In addition, the training program will emphasize the exact protocol to be
followed, as outlined in these Procedures, regarding actions to be taken and notification required in the
event of a significant site discovery, such as a discovery of human remains, during construction.
The training will be designed to ensure that Tennessee personnel and construction contractors understand
the extent of the archaeological survey program that has been performed for the Project and are fully
aware of the distinction between sites that has been located and "cleared" under the cultural resource
program (i.e., determined to be non-significant after different levels of investigation or sites that have
already undergone data recovery) and new discoveries during the construction process.
Notification Procedures
Tennessee is committed to the protection and preservation of cultural resources, in accordance with
federal and state legislation. Tennessee recognizes that – despite the intensive cultural resource field
investigations that are typically performed prior to project construction – it is nonetheless possible that
previously unknown cultural resource sites could be discovered during the project construction process,
particularly during excavation activities. Tennessee recognizes the requirement for strict compliance with
federal and state regulations and guidelines regarding the treatment of human remains, if any are
discovered. The following details the plan that will be followed in the event that new cultural resource
sites or human remains are discovered during the construction process.

Unanticipated Discovery of New Cultural Resources
The protocol to follow in the advent of an unanticipated discovery of new cultural resources contains the
following steps:
•

Tennessee’s contractor will immediately notify the Tennessee Chief Inspector of an unanticipated
discovery.

•

The Chief Inspector will direct a Stop Work order to the contractor’s site foreman to flag or fence
off the archaeological discovery location and direct the contractor to take measures to ensure site
security. Any discovery made on a weekend or overnight hours will be protected until all
appropriate parties are notified of the discovery. The contractor will not restart work in the area
of the find until the Chief Inspector has granted clearance.

•

The Chief Inspector will indicate the location and date of the discovery on the Project plans and
will notify the CRM, who will undertake a site visit or otherwise coordinate an on-site
archaeological consultation.

•

The CRM will conduct a preliminary assessment of the find to determine if it is a potentially
significant archaeological site.

•

If the find is determined by the CRM to not be an archaeological site, the Chief Inspector will
notify the contractor’s work foreman to resume work.
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•

If the CRM determines the find is a potentially significant archaeological site, Tennessee will
immediately notify the Commission and the SHPO of the find; notifications will be made by
Tennessee to the Commission and the SHPO within four hours of the determination of a
potentially significant archaeological site.

•

Tennessee will direct the CRM to begin a more detailed assessment of the find’s significance and
the potential Project effects. The CRM will dispatch an archaeological team to the site to
determine the nature and extent of the archaeological deposits; Tennessee and the CRM will
ensure that the team has full access to the required site area and be accommodated by the
contractor to complete this investigation in the most expeditious manner possible.

•

The CRM will notify Tennessee and the Commission of the team’s findings and
recommendations, whether the archaeological site is assessed as not significant and request
approval for construction to proceed or describe a proposed scope of work for evaluating the
significance of the find and evaluating project effects.

•

The CRM will convey this information to the SHPO, as well as Indian Tribes and relevant
consulting parties; at the discretion of the CRM and SHPO, a meeting may be held to discuss
options and recommendations.

•

If the resource is determined to be a significant archaeological resource and it is threatened by
further project development, the CRM, at the direction of FERC and in consultation with SHPO,
American Indian Tribes, and relevant stakeholders, will develop a site mitigation plan.

•

Upon direction by the Commission, SHPO, and Tennessee, the CRM will implement the
archaeological mitigation plan.

•

A meeting or site visit may be held with FERC, Tennessee, SHPO, the CRM, and other
appropriate stakeholders once the field investigation for site mitigation has been completed to
review the work accomplished.

•

Duration of any work stoppages will be contingent upon the significance of the identified
archaeological resource(s) and consultation with FERC, Tennessee, SHPO, the CRM, and other
appropriate stakeholders to determine the appropriate measures to avoid, minimize, or mitigate
any adverse effects to the site.

Unanticipated Discovery of Human Remains Protocol
This protocol is specifically designed for circumstances in the event human remains are encountered
during the construction of the Project.
Tennessee and its contractors will treat any human remains encountered during Project construction in a
manner guided by the policy statement adopted by the ACHP (see Policy Statement Regarding Treatment
of Burial Sites, Human Remains, and Funerary Objects, Advisory Council February 23, 2007), and by
relevant state laws and guidelines. The ACHP policy statement recommends that, when burial sites,
human remains, or funerary objects will be or are likely to be encountered in the course of NHPA Section
106 review, a federal agency should adhere to the following principles:
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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 encountered.
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.
Tennessee and its contractors will use the following Procedures in the event that human remains are
discovered during construction of the Project:
•

Tennessee’s contractor will immediately notify the Tennessee Chief Inspector of an unanticipated
discovery.

•

The Chief Inspector will direct a Stop Work order to the contractor’s site foreman to flag or fence
off the archaeological discovery location and direct the contractor to take measures to ensure site
security. Any discovery made on a weekend or overnight hours will be protected until all
appropriate parties are notified of the discovery. The contractor will not restart work in the area
of the find until the Chief Inspector has granted clearance.

•

At all times human remains must be treated with the utmost dignity and respect. Human remains
and/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 Chief Inspector will indicate the location and date of the discovery on the Project plans and
immediately notify Tennessee.
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•

Tennessee will immediately notify the Commission and the SHPO of the discovery, as well as the
CRM, the local police, and Coroner’s Office/Medical Examiner’s Office.

•

Tennessee will provide an opportunity for local law enforcement and, if necessary, a
representative of the Coroner’s Office/Medical Examiner’s Office, to visit and inspect the site to
determine whether the site constitutes a crime scene.

•

If it is declared a criminal matter, the CRM will have no further involvement and the decision to
declare it a Cleared Site for construction will be made by the appropriate legal authorities.

•

If the find is determined not to be a criminal matter, Tennessee will comprehensively evaluate the
potential to avoid and/or minimize the Project’s effects to the human remains. If no feasible
avoidance plan can be developed to allow the human remains to stay in place, Tennessee and the
CRM will develop a site-specific disinterment/re-interment plan.
o

If human remains are determined to be Native American, the remains will be left in place
and protected from further disturbance until a site-specific work plan for their avoidance
or removal can be generated. Please note that avoidance is the preferred choice of the
SHPO and Indian tribes. The CRM will contact the FERC, SHPO, and appropriate Indian
tribes to develop a plan of action that is consistent with the Native American Graves
Protection and Repatriation Act (“NAGPRA”) guidance and applicable laws in
Massachusetts.

o

If human remains are determined to be non-Native American, the remains will be left in
place and protected from further disturbance until a site-specific work 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.

Provisions for Site Security
Provisions must be made to secure any area containing, or suspected of containing, human remains from
unauthorized entry to the site. To this end, these Procedures stipulate that security fencing with locked
gates be erected at the site once the presence of human remains has been ascertained and the dimensions
of the cemetery within the APE have been established. The area to be fenced will be large enough to
stage and complete the disinterment project. To ensure security during off-hours, a private security firm
will be hired for the time during which burials are still present at the site; once they have been completely
removed, the security fencing will be removed and the security patrols will be terminated.
Security will also be extended to the excavation and removal of the human remains. Temporary work
shelters will be erected over individual (or small groups of) graves while they are in the process of being
excavated and their remains removed. The shelters will permit adequate interior workspace, but will
prevent any outside persons from viewing the remains or the disinterment process. The shelters will also
permit the disinterment team to work in most if not all weather conditions.
In the event the above-referenced provisions for site security are determined to not be appropriate for the
site-specific unanticipated discovery, it is understood that appropriate measures will be undertaken to
secure the discovery.
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Public Outreach
It is anticipated that if human remains are encountered, significant public interest in the Project will result.
Due to the sensitive nature of the potential remains and the results in which they must be treated,
Tennessee will assume responsibility and authority for making public notifications of the work being
conducted, in consultation with applicable regulatory agencies, Indian tribes, and local authorities. The
CRM will be requested by Tennessee to provide information on the progress of the investigation for the
purposes of public notification and/or attend press conferences or field meetings for that purpose. All
public outreach conducted as part of the disinterment/re-interment project will be performed at the request
and direction of Tennessee.
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FEDERAL AGENCY CONTACTS
Federal Energy Regulatory Commission
Office of Energy Projects
888 First Street, NE
Washington, DC 20426
Contact: OEP/DG2E/Gas Branch 2
TBD, Environmental Project Manager
Tel: TBD
Email: TBD
Eric Howard, FERC Tribal Coordinator
Tel: (202) 502-6263
Email: eric.howard@ferc.gov
TBD, Archaeologist
Tel: TBD
Email: TBD

MEDICAL EXAMINER AND POLICE CONTACTS
Massachusetts
Massachusetts Office of the Chief Medical Examiner
720 Albany Street
Boston, Massachusetts 02118
Contact: Mindy Hull, MD, Chief Medical Examiner
Tel: (617) 267-6767

State Police
Appropriate State Police Barracks
Contact: Tel: 911

STATE HISTORIC PRESERVATION OFFICE CONTACTS
Massachusetts SHPO
Massachusetts Historical Commission
220 Morrissey Boulevard
Boston, Massachusetts 02125
Contact: Brona Simon, State Archaeologist and SHPO
Tel: (617) 727-8470
Jonathan Patton, Archaeologist/Preservation Planner
Tel: (617) 727-8470, ext. 384
Email: jonathan.patton2@state.ma.us
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STATE/CITY AGENCY CONTACTS
Massachusetts Commission on Indian Affairs
100 Cambridge Street, Suite 300
Boston, Massachusetts 02114
Contact: John A. Peters, Jr., Executive Director
Tel: (617) 573-1292

FEDERALLY RECOGNIZED TRIBAL CONTACTS
Delaware Nation of Oklahoma
P.O. Box 825
Anadarko, Oklahoma 73005
Contact: Kim Penrod, Director of Cultural Resources
Tel: (405) 247-2448
Email: kpenrod@delawarenation.com

Delaware Tribe of Indians
Tribal Historic Preservation Department
P.O. Box 64
Pocono Lake, Pennsylvania 18347
Contact: Susan Bachor, Tribal Historic Preservation Office Representative
Tel: (610) 761-7452
Email: sbachor@delawaretribe.org

Mashantucket Pequot Tribal Nation
Mashantucket Pequot Museum and Research Center
110 Pequot Trail
Mashantucket, Connecticut 06338
Contact: Marissa Turnbull, Tribal Historic Preservation Officer
Tel: (860) 235-7194
Email: mturnbull@mptn-nsn.gov

Mashpee Wampanoag Indian Tribe
483 Great Neck Road South
Mashpee, Massachusetts 02649
Contact: Ramona Peters, Tribal Historic Preservation Officer
Tel: (508) 477-0208, ext. 101
Email: rpeters@mwtribe.com
David Weeden, Deputy Tribal Historic Preservation Officer
Tel: (508) 447-0208, ext. 102
Email: dweeden@mwtribe.com
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Mohegan Indian Tribe
13 Crow Hill Road
Uncasville, Connecticut 06382
Contact: James Quinn, Tribal Historic Preservation Officer/Archaeology Department Manager
Tel: (860) 862-6893
Email: jquinn@moheganmail.com

Narragansett Indian Tribe
Narragansett Indian Longhouse
4425D South County Trail
Charlestown, Rhode Island 02813
Contact: John Brown, III, Tribal Historic Preservation Officer
Tel: (401) 539-1190
Email: jb@nithpo.com
Doug Harris, Deputy Tribal Historic Preservation Officer
Tel: (401) 474-5907 or (413) 325-7691
Email: dhnithpo@gmail.com

Stockbridge-Munsee Community Band of Mohican Indians
65 1st Street
Troy, New York 12180
Contact: Bonney Hartley, Tribal Historic Preservation Officer
Tel: (518) 326-8870
Email: bonney.hartley@mohican-nsn.gov

Wampanoag Tribe of Gay Head (Aquinnah)
20 Black Brook Road
Aquinnah, Massachusetts 02535
Contact: Bettina M. Washington, Tribal Historic Preservation Officer
Tel: (508) 645-9265, ext. 175
Email: bettina@wampanoagtribe.net
Mark Andrews, Tribal Cultural Resource Monitor
Tel: (508) 645-9265
Email: mark@wampanoagtribe.net

APPENDIX A
MASSACHUSETTS SHPO’S KNOW HOW #4:
WHAT TO DO WHEN HUMAN BURIALS ARE ACCIDENTALLY UNCOVERED

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?

5. What does the State Archaeologist do?

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 sometimes found eroding out of areas exposed by natural erosion, floodwater scouring, or sand dune formation.

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
notified. 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 Archaeologist 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.

A new law has been enacted which establishes procedures to
follow when human bones are accidentally discovered.

6. What does the Commission on Indian Affairs do?

2. Who is involved?

The archaeological investigation of Indian burials is monitored by the Commission on Indian Affairs to insure that
the remains are treated respectfully.

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 determine 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 immediately
conducts an archaeological investigation of the site.
Throughout these investigations, the police authorities must
insure that the site is protected from further damage.

Please remember: Once bones or artifacts
are removed from the site, valuable information 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 6B;
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 TDD: 1-800-392-6090
Website: www.magnet.state.ma.us/sec/mhc

APPENDIX B
STOCKBRIDGE MUNSEE COMMUNITY BAND OF MOHICAN INDIANS
POLICY FOR TREATMENT AND DISPOSITION OF HUMAN REMAINS AND
CULTURAL ITEMS THAT MAY BE DISCOVERED INADVERTENTLY DURING
PLANNED ACTIVITIES

APPENDIX E

Determination of Applicability from
Agawam Conservation Commission

APPENDIX F

Summary of EDR
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SUMMARY OF POTENTIAL DATABASE LISTINGS WITHIN 0.25‐MILE OF
261 UPGRADE PROJECTS
AGAWAM, MA

Site /Facilty Name

County

Responsive Trucking Inc.

Hampden

Milepost Address
0.300

339 Silver Street

Distance
Direction Relevant Database
MA HW GEN
246' E FINDS

Oxford Precision, Inc

Hampden

0.186

325 Silver Street

325' E

O A Inc

Hampden

0.186

325 Silver Street

325' E

Status

none listed

SQG‐MA

no spill listed/
3/1/1986

hazardous waste

no spill listed/
3/1/1963

hazardous waste
halogenated solvents
used oil

small quantity
conditionally
exempt small
quantity
generator

Transformer oil
not listed

not listed
not listed

0.186

307 Silver Street

586' E

Silver Substation 30A
Bay State Elevator Co

Hampden
Hampden

0.119
0.155

344 Silver Street
275 Silver Street

150' W
900' E

MA TIER 2
MA HW GEN

Active
VQG‐MA

MA LEAD
MA UST
MA HW GEN

Passed
SQG‐MA
closed

Hampden

0.106

304 Silver Street

670' E

0.206

415 Silver Street

580' W

CESQG

Witch Equipment of New
England
G&L Tool Corp

Hampden
Hampden

0.226
0.404

467 Silver Street
952 Suffield Street

1,370' W MA UST
1,500' E MA HW GEN

closed
VQG‐MA

A S E Precision Inc.

Hampden

0.404

952 Suffield Street

1,500' E

RCRA‐CESQG

CESQG

Metro Fuel Injection
Ben Franklin Design & MFG
Co Inc.

Hampden

0.404

37 St. Jacques Ave

1,275' E

MA HW GEN

VQG‐MA

Hampden

0.404

938 Suffield Street

1,500' E

MA HW GEN

VQG‐MA

W and I Construction Inc.

Hampden

0.404

27 St. Jacques Ave

1,400' E

MA HW GEN

VQG‐MA

Town of Agawam DPW

Hampden

0.468

1000 Suffield Street

1,280' E

MA UST

closed

DPW

Hampden

0.468

1000 Suffield Street

Elias Brothers

Hampden

0.818

1123 Suffield Street

1,320' E

MA MERCURY
MA HW GEN
ICIS
US AIRS
ECHO
RCRA‐SQG
FINDS
MA HW GEN
RCRA‐CESG
FINDS
ECHO
MA RGA HWS
MA SHWS
MA UST
MA RELEASE
MA ASBESTOS
MA HW GEN

No Location Aid

Hampden

0.818

1123 Suffield Street

1,320' E

vacant house

Hampden

0.818

1113 Suffield Street

1,170' E

Avista Pharma Solutions
Avista Pharma Solutions

Hampden
Hampden

0.700
0.700

104 Gold Street
68 Gold Street

Ace Precision Inc.

Hampden

0.818

1123 Suffield Street

PTI

Prudent Associates

Hampden

Hampden

Cogswell Llyod B MFG Co Inc. Hampden

0.893

1.059

1.123

1163 Suffield Street

1224 Suffield Street

1260 Suffield Street

1,280' E

32' W
340' E

1,320' E

Quantity
not listed

Handler
SQG

Hampden

Hampden

not listed
Corrosive waste,
spent Halogenated
Solvents

none listed

JET Industries Inc.

No Location Aid

Contaminant/
Source

SQG‐MA

RCRA NonGen/NLR
MA HW GEN
RCRA‐SQG
FINDS
ECHO
MA HW GEN
RCRA‐CESQG
FINDS
ECHO

John's Trucking of Agawam

Spill /
Notification Date

none listed
none listed
no spill listed/
3/20/2008
no spill listed/
7/29/2016 removal

lead paint
Diesel/
UST
Gasoline/
no spill listed/
Diesel/
5/18/2016 removal USTs
not listed
none listed

No impact based status

10

Downgradient

no violations reported

No impact based status

10

FINDS 1000118652 Downgradient

no violations reported

No impact based status

10

violations in 2017, not yet resolved
violations in 1990, 1986 have been closed

No impact based status

10

no violations reported

No impact based status
No impact based status

10
10

No impact based status

10

No impact based status

11

No impact based status
No impact based status

12
13

na

FINDS 1000119374 Downgradient
Upgradient/
EPA S117326398 Adjacent
na
Downgradient

not listed

na

Downgradient

10,0000 gallons
2,000‐gallons
4,000‐gallons

na

Upgradient

na
na

Upgradient
Downgradient

quarterly inspection and annual product line
tightness testing
quarterly inspection and annual product line
tightness testing

Map ID

hazardous ignitable
waste

none listed

not listed

small quantity

none listed

not listed

small quantity

na

Downgradient

no violations reported

No impact based status

13

not listed
none listed
no spill listed/
Gasoline/
4/1/1989 removal UST

small quantity

na

Downgradient

no violations reported

No impact based status

13

4,000‐gallons

na

Downgradient

No impact based status

17

unknown

na

Downgradient

No impact based status

17

No impact based status
No impact based status

18
19

No impact based status

20

no spill listed/
10/7/1985

no spill listed

Active
SQG‐MA
VSQG‐MA

no spill listed
no spill listed

ignitable, corrosive,
reactive wastes, and
spent halogenated &
nonhalogenated
solvents, waste oil
not listed

CESQG

no spill listed/
3/27/1985

hazardous ignitable
waste

Class A2 RAO
VQG‐MA

8/14/2000

ERNS

closed

1/1/1998

closed

1,030' E

MA ASBESTOS
MA SHWS
MA RELEASE
MA RGA HWS

240' E

MA SHWS
MA RELEASE
MA RGA HWS

Class A2 RAO

300' E

RCRA‐CESQG
FINDS
ECHO

CESQG

Class A1 RAO

Contamination

small quantity generator,

not listed
conditionally
exempt small
quantity
generator

mercury/
batteries, flourescent
bulbs/ thermostats

Active

small quantity

Comments

RTN/ ID Number Gradient
FINDS 1015955344 Downgradient

Motor Oil/
floor drain
coolant/
dumping into sewer

no spill listed/
11/28/2011 removal asbestos

2/14/2012

Hydraulic Oil/
Pipe

7/15/1987

industrial waste,
metals/
former lagoon

no spill listed/
9/19/1983

hazardous waste

small quantity
unknown
conditionally
exempt small
quantity
generator

na

Downgradient

no violations reported

No impact based status

13

na

Downgradient

no violations reported

No impact based status

13

FINDS 1014923769 Upgradient
na
Downgradient

FINDS 1000111498 Downgradient

430 ppm

1‐13587

Downgradient

unknown

ERNS 98430725

Downgradient

na

Downgradient

1‐14296

Downgradient

1‐254

Downgradient/
Adjacent

1562 SF

40 Gallons

unknown
conditionally
exempt small
quantity
generator

FINDS 1000390457 Downgradient

Violations in 2016 and 2012 that have been
closed

Violations in 1992 have been closed
excavation of impacted soil conducted
no impacts to groundwater
two 4,000‐gal gasoline USTs removed 1985
asbestos removed 2009 10 SF

spill to asphalt and CB
no release to brook
SHWS status is closed
impacts to wetlands evaluated
removal of 720 yd3 of soil
Method 3 Risk Characterization
SHWS status is closed

violations in 1995, 1984 that were closed

No impact based status

20

No impact based status

20

No impact based status

20

No impact based status

24

low potential for soil and groundwater
impacts

26

No impact based status

28

1

SUMMARY OF POTENTIAL DATABASE LISTINGS WITHIN 0.25‐MILE OF
261 UPGRADE PROJECTS
AGAWAM, MA

Site /Facilty Name

County

Clark School

Hampden

1.201

Oxford Street

Joe Woishnis

Hampden

1.213

1298 Suffield Street

EDAC Technologies

Hampden

1.330

120 Shoemaker Lane

Milepost Address

Gel‐Tron International

Hampden

1.353

1357 Suffield Street

New England Custom
Coaters Inc.

Hampden

1.330

100 Shoemaker Lane

Distance
Direction Relevant Database

1,225' E

MA LUST
MA RELEASE

230' E

MA ASBESTOS
RCRA‐SQG
FINDS
MA SPILLS
MA TIER 2
MA HW GEN
1,300' W ECHO

EDR Hist Auto
MA SHWS
300' E MA RELEASE
RCRA‐SQG
MA HW GEN
MA AIRS
US AIRS
ECHO
1,160' W FINDS

Status

Class A2 RAO
closed

SQG‐MA

Class B1 RAO

SQG‐MA

Barn Structure

Hampden

1.368

32 Shoemaker Lane

160' W

MA ASBESTOS

closed

Twin Silos Dairy Bar

Hampden

1.474

1399 Suffield Street

180' E

MA SHWS
MA RELEASE
MA RGA HWS

Class A2 RAO

Tennessee Gas Pipeline
Compressor Station

Hampden

2.100

1615 Suffield Street

200' E

Tennessee Gas Pipeline
Compressor Station

Hampden

2.100

1615 Suffield Street

200' E

Tennessee Gas Pipeline
Compressor Station

Hampden

NU Spill Suffield

Suffield

2.100

1615 Suffield Street
146 Hickory Street
115 Hickory Street

200' E

MA SPILLS
MA TIER 2
FINDS
MA SHWS
MA UST
MA RELEASE
MA AIRS
MA ASBESTOS
MA HW GEN
RCRA‐SQG
PADS
FINDS
ECHO
US AIRS
FINDS
CT SPILLS
CT SPILLS

Spill /
Notification Date

Contaminant/
Source

#2 Fuel Oil/
7/15/1998
LUST
no spill listed/
Asbestos/
3/31/2003 removal Boiler Coatings
SQG‐Ignitable Waste
Chromium
Waste Oil
Spent Halogenated
Solvents
SPILL: Antifreeze
4/27/1993

4/1/1993

no spill listed/
9/29/1986

Quantity

unknown
25 SF

1‐12463

Downgradient

na

Downgradient

W93‐0193
100‐250 gallons FINDS 1000200560 Upgradient

petroleum/
USTs

unknown

SQG‐Ignitable Waste
Spent Halogenated
Solvents

small quantity

no spill listed/
Asbestos/
10/11/2016 removal flooring

RTN/ ID Number Gradient

18 SF

1‐1023

Downgradient

FINDS 1000112024 upgradient

na

upgradient

Comments
Four USTs were removed in 1998
LNAPL on GW
impacted soil removed
recovery wells installed
soil vapor extraction and air sparging
EPCs < Method 1 so No Significan Risk
LUST status is closed

Contamination

Map ID

Residual impacts to soil and gw

29

No impact based status

30

Violations from 2015 & 1986 resolved
1957‐1979 Gasoline Station
Two gasoline USTs removed prior to 1983
waste oil removed 1990, fuel oil removed
1992
impacts to groundwater found
no remediation required for closure

No impact based status

31

low potential for soil and groundwater
impacts

33

violations in 2014, 1994, 1986, all resolved

No impact based status

34

No impact based status

35

No impact based status

37

No impact based status

39

No impact based status

40

Vehicle hit pad‐mounted transformer
release to CBs and to detention pond
absorbents and vaccuum impacted
stormwater
SHWS is closed

35‐gallons

1‐14871

closed

12/10/1988
11/20/1992
5/28/1993

Non‐PCB Transformer
Oil/
Transformer leak
Diesel Fuel‐ UST
removal
Petroleum oil
Compressor Oil

unknown

W88‐0535
W92‐0626
W93‐0249

Upgradient

PSNC

3/2/2015

Cooling synthetic Oil/
leaking pipe

140 gallons

1‐19652

Upgradient

No remediation information in EDR
all spills closed
Soil excavation, Stormwater CBs and swale
cleanup
SHWS status is closed
USTs removed in 1986, 1997, and 2007
Asbestos was removed in 2004, 2013, 2014
and 2015

hazardous waste
waste oil
non‐halogenated
solvents

small quantity

FINDS 1000313875 Upgradient

violations in 2013, 1991 have been resolved

No impact based status

40

hydraulic oil
hydraulic oil

1 gallon
2 oz

case closed
case closed

No impact based status
No impact based status

45

SQG‐MA
closed
closed

6/5/2003

no spill listed/
4/27/1951
8/24/2017
8/16/2017

Case 201704300
Case 201704150

Downgradient

downgradient
downgradient

Source: EDR, 2018

2

APPENDIX G

Agency Consultations
The contents of this appendix are organized as follows:

•

Massachusetts Division of Fisheries and Wildlife

•

Massachusetts Natural Heritage and Endangered Species Program

•

U.S. Fish and Wildlife Service

•

Massachusetts Historical Commission

Massachusetts Division of Fisheries and Wildlife

March 15, 2018
Deborah J. McCartney
Senior Permitting and Compliance Specialist
Kinder Morgan
1001 Louisiana Street, Suite 1000
Huston, Texas 77002
Debi_mccartney@kindermorgan.com
RE:

Tennessee Gas Pipeline Company, L.L.C.
Line 261B Pipeline Looping Project

Dear Ms. McCartney:
In a letter to MassWildlife dated January 23, 2018 you requested information regarding potential impacts to fishery
resources of your “Line 261B Pipeline looping project” in Agawam, MA. Below you will find an overview of the current
data available as well as commentary regarding its implications.
The proposed project crosses five streams, all in the Connecticut River watershed (Figure 1). MassWildlife has existing
fisheries survey data for three of the five streams: Worthington Brook, Tarkill Brook, and Three Mile Brook. We currently
have no data available for the other two impacted streams: Unnamed Tributary of Three Mile Brook, and Unnamed
Tributary of Worthington Brook.





Worthington Brook (Saris ID 3417450) has been sampled once, in July 2002. The sample documented the
following species: American Eel, Bluegill, Blacknose Dace, Bluntnose Minnow, Eastern Brook Trout, Largemouth
Bass, Pumpkinseed, and White Sucker. Worthington Brook is classified as a Coldwater Fisheries Resource.
Tarkill Brook (Saris ID 3417500) has been sampled once, in July 2002. The sample documented the following
species: Blacknose Dace, Golden Shiner, and White Sucker.
Three Mile Brook (Saris ID 3417425) has been sampled once, in July 2002. The sample documented the following
species: American Eel, Bluegill, Blacknose Dace, Brown Trout, Eastern Brook Trout, Fallfish, Largemouth Bass,
Tessellated Darter, White Sucker, and Yellow Perch. Three Mile Brook is classified as a Coldwater Fisheries
Resource.

According to MA 321 CMR 5.0 (https://www.mass.gov/regulations/321-CMR-500-coldwater-fish-resources) “a
Coldwater Fish Resource (CFR) is a waterbody (stream, river, or tributary thereto) where reproducing Coldwater Fish use
such waters to meet one or more of their life history requirements. CFRs are particularly sensitive habitats. Changes in
land and water use can reduce the ability of these waters to support trout and other kinds of coldwater fish.” Eastern
Brook Trout and Brown Trout are the coldwater fish species of concern that were documented in Worthington and
Three Mile Brooks.

As a matter of protocol- the un-sampled streams should also be considered Coldwater Fishery Resources until sampling
(using MassWildlife protocols) proves otherwise.
Additionally, other species documented; American Eel, White Sucker, Blacknose Dace, Tessellated Darter, Eastern Brook
Trout, and Fallfish are listed as species of greatest conservation need in the Massachusetts Statewide action plan.
https://www.mass.gov/service-details/state-wildlife-action-plan-swap
Please review attached: Fisheries Environmental Review Best Management Practices for information on how to best
avoid impacts to fishery resources during the project.
Please contact me if you have any questions.
Caleb Slater, PhD

Anadromous Fish Project Leader

Figure 1: Pipeline map with impacted waters

Fisheries Section, Environmental Review Best Management Practices
Best management practices for erosion and sedimentation control must be adhered to for all
phases of construction to minimize potential impacts to the fisheries resources. Traditional hay
and/or straw bales should be avoided in favor of fiber rolls. To the greatest extent practicable, all
in stream work should be conducted during low flow periods throughout the year. Times of year
when stream flow is high due to extended rain and/or snow melt events should be avoided. If at
any time during construction fish may become isolated, the Division should be notified to
determine if salvage operations are desired and/or feasible. If dewatering is required at any point
during construction, heated or sediment laden water should not be allowed to enter the brook
directly. If the projects results in the replacement of existing culverts, the culvert replacement
should meet the replacement recommendations found in the “Massachusetts River and Stream
Crossing Standards: Technical Guidelines, August 6, 2004” (the Standards) including, a
minimum height of 6 feet, openness ratio of 0.5–0.75, natural bottom substrates through the
crossing structure, and spanning 1.2 times the bank-full width to the greatest extent practical. If
the project results in the placement of new culverts, the new crossing structure should, at
minimum, meet the general standards for new crossing and strive for the optimum standards
whenever possible including, a minimum height of 6 feet, openness ratio of 0.5–0.75, natural
bottom substrates through the crossing structure, and spanning 1.2 times the bank-full width to
the greatest extent practical. The Standards can be found at
http://www.umass.edu/nrec/pdf_files/guidelines_river_stream_crossings.pdf. Also, if the project
will alter the streambed, we request that the existing grade be maintained. Within the riverfront
areas, short and long-term stream bank stabilization should incorporate bioengineering with
natural materials such as vegetated geogrids, fiber rolls, live stakes and tree revetments in lieu of
the use of hard structures such as rip rap, gabion baskets or retaining walls. Geotextile fabric
should not be considered for moving water as experience has shown it becomes exposed and can
dislodge over time.
Per DEP’s stormwater management standards for critical areas such as coldwater fisheries
resources, BMPs are required that assure no untreated or warmwater runoff from impervious
surfaces directly enters these resources. Recent studies have shown that stormwater BMPs that
allow standing, surface water function as “heat sinks” in summer and lose heat in winter. As
such, retention and detention ponds, vegetated swales and hydrodynamic separators also have
little value as stormwater BMPs in the vicinity of coldwater resources. Stormwater systems that
have been found to be most protective of these resources are subsurface, infiltration, gravel
wetland and bioretention. Ideally, a chain of coldwater BMPs (e.g., bioretention to gravel
wetland to an infiltration system) with deep infiltration and filtration capabilities will cool the
stormwater to ground temperature in both summer and winter thereby providing the most
effective long-term protection of the coldwater resources.

Massachusetts Natural Heritage and Endangered Species Program

December 27, 2017
Deborah McCartney
Tennessee Gas Pipeline Company
1001 Louisiana Street
Houston TX 77002
RE:

Project Location:
Town:
NHESP Tracking No.:

TGP ROW 261B-100 Line (Pipeline Looping Project)
AGAWAM
12-31546

To Whom It May Concern:
Thank you for contacting the Natural Heritage and Endangered Species Program of the MA Division of
Fisheries & Wildlife (the “Division”) for information regarding state-listed rare species in the vicinity of
the above referenced site. Based on the information provided, this project site, or a portion thereof, is
located within Priority Habitats 780 & 805 (PH 780, PH 805) and Estimated Habitats 643 & 658 (EH 643,
EH 658) as indicated in the Massachusetts Natural Heritage Atlas (14th Edition). Our database indicates
that the following state-listed rare species have been found in the vicinity of the site:
PH 780, EH 643
Scientific name
Terrapene carolina
Carphophis amoenus

Common Name
Eastern Box Turtle
Eastern Worm Snake

Taxonomic Group
Reptile
Reptile

State Status
Special Concern
Threatened

PH 805, EH 658
Scientific name
Terrapene carolina

Common Name
Eastern Box Turtle

Taxonomic Group
Reptile

State Status
Special Concern

The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M.G.L.
c. 131A) and its implementing regulations (321 CMR 10.00). State-listed wildlife are also protected
under the state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations
(310 CMR 10.00). Fact sheets for most state-listed rare species can be found on our website
(www.mass.gov/nhesp).
Please note that projects and activities located within Priority and/or Estimated Habitat must be
reviewed by the Division for compliance with the state-listed rare species protection provisions of MESA
(321 CMR 10.00) and/or the WPA (310 CMR 10.00).
Wetlands Protection Act (WPA)
If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the
NOI must be submitted to the Division so that it is received at the same time as the local conservation
commission. If the Division determines that the proposed project will adversely affect the actual
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Resource Area habitat of state-protected wildlife, then the proposed project may not be permitted (310
CMR 10.37, 10.58(4)(b) & 10.59). In such a case, the project proponent may request a consultation with
the Division to discuss potential project design modifications that would avoid adverse effects to rare
wildlife habitat.
A streamlined joint MESA/WPA review process is available. When filing a Notice of Intent (NOI), the
applicant may file concurrently under the MESA on the same NOI form and qualify for a 30-day
streamlined joint review. For a copy of the NOI form, please visit the MA Department of Environmental
http://www.mass.gov/eea/agencies/massdep/service/approvals/wpa-formProtection’s website:
3.html.
MA Endangered Species Act (MESA)
If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR
10.14), then project plans, a fee, and other required materials must be sent to Natural Heritage
Regulatory Review to determine whether a probable Take under the MA Endangered Species Act would
occur (321 CMR 10.18). Please note that all proposed and anticipated development must be disclosed,
as MESA does not allow project segmentation (321 CMR 10.16). For a MESA filing checklist and
additional information please see our website: www.mass.gov/dfw/nhesp/regulatory-review.
We recommend that rare species habitat concerns be addressed during the project design phase prior
to submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and
their habitats is likely to expedite endangered species regulatory review.
This evaluation is based on the most recent information available in the Natural Heritage database,
which is constantly being expanded and updated through ongoing research and inventory. If the
purpose of your inquiry is to generate a species list to fulfill the federal Endangered Species Act (16
U.S.C. 1531 et seq.) information requirements for a permit, proposal, or authorization of any kind from a
federal agency, we recommend that you contact the National Marine Fisheries Service at (978)281-9328
and use the U.S. Fish and Wildlife Service's Information for Planning and Conservation website
(https://ecos.fws.gov/ipac). If you have any questions regarding this letter please contact Lauren
Glorioso, Endangered Species Review Assistant, at (508) 389-6361.
Sincerely,

Thomas W. French, Ph.D.
Assistant Director

U.S. Fish and Wildlife Service

August 16, 2018
Supervisor
U.S. Fish and Wildlife Service
70 Commercial Street, Suite 300
Concord, NH 03301
RE:

Tennessee Gas Pipeline Company, L.L.C.
261 Upgrade Projects

Dear Sir or Madam:
Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”), a Kinder Morgan company, is planning to
construct the 261 Upgrade Projects (“Projects”), which consist of the Line 261B Pipeline Looping Project
(“Looping Project”) and the Compressor Station 261 Horsepower Replacement Project (“HP Replacement
Project”) in Agawam, Massachusetts and Suffield, Connecticut. The Projects are proposed in response to
the request of Tennessee’s customers, Columbia Gas of Massachusetts (“CMA”) and Holyoke Gas and
Electric Department (“Holyoke”), and will ensure safe, reliable, and continuous natural gas service to (a)
CMA’s Greater Springfield Service Territory, which provides natural gas to approximately 106,000
customers in 16 municipalities, and (b) Holyoke’s approximately 10,000 customers. The Massachusetts
Department of Public Utilities (“DPU”) recognizes the need for CMA’s additional capacity and recently
approved agreements with CMA, including Tennessee’s agreement, to support this need in Docket DPU
17-172. The Projects are depicted on the United States Geological Service (“USGS”) and aerial figures in
Attachment A. Assuming receipt of all necessary regulatory approvals, construction is planned to begin in
March 2020 with an in-service data of November 2020.
Tennessee is planning to submit an application for a Certificate of Public Convenience and Necessity under
the Natural Gas Act to the Federal Energy Regulatory Commission (“FERC”) in September 2018. As such,
the Projects require coordination with the U.S. Fish and Wildlife Service (“USFWS”) under Section 7 of
the Endangered Species Act (“ESA”), and for review under both the Migratory Bird Treaty Act (“MBTA”)
and the Bald and Golden Eagle Protection Act (“BGEPA”).
PROJECT DESCRIPTION
The Looping Project, which includes 2.1 miles of 12-inch-diameter loop to be installed on Tennessee’s
existing 261B-100 pipeline in Agawam, Massachusetts, would provide an additional 17,000 dekatherms
per day (“Dth/d”) of capacity to transport incremental natural gas requested by Tennessee’s customers to
the existing CMA distribution system. The majority of the loop will be located within Tennessee’s existing
pipeline corridors and will replace an existing inactive 6-inch-diameter pipeline in certain locations where
feasible. Where the proposed loop deviates from Tennessee’s existing pipeline corridors, the route is
intended to minimize impacts to residences and/or existing utility structures.
The HP Replacement Project involves the modernization of equipment at Tennessee’s existing Compressor
Station 261 (“CS 261”) in Agawam, Massachusetts. The 10-inch 261B-100 pipeline and the
aforementioned proposed loop begin at CS 261. The HP Replacement Project involves removing two
existing older units (a Solar Saturn installed in 1965 and a Solar Centaur installed in 1991) and installing a
new Solar Taurus 70 unit. The new Solar Taurus 70 unit is better designed to meet peak flow operating
conditions resulting in more reliable service. This design will provide higher pressure into the 10-inch
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261B-100 pipeline, and will increase the operational reliability of providing approximately 30,800 Dth/d
of capacity to serve Holyoke’s customers’ needs at the nearest delivery point on Holyoke’s distribution
system (Agawam).
An existing agricultural field will be used as a temporary pipe storage yard (known as the “Hickory Street
Pipeyard”) during construction of the Projects. This field was previously proposed, but never used, as a
pipe storage yard for Tennessee’s completed Connecticut Expansion Project (FERC Docket No. CP14-529000). The proposed pipeyard straddles the state line, with approximately 3.3 acres located in Agawam,
Massachusetts, and 8.0 acres in Suffield, Connecticut. Access to the pipeyard by construction equipment
will be from both its southern end on Hickory Street, a public roadway in Suffield, CT, and from a proposed
new temporary access road, known as TAR-PY, which will be constructed through a forested strip of land
between CS 261 and the northern end of the Hickory Street Pipeyard in Agawam, MA.
The Projects are proposed to be located within or adjacent to existing Tennessee natural gas pipeline rightof-way and CS 261 operational area to the maximum extent practicable, thereby minimizing alteration of
undisturbed areas and avoiding the additional fragmentation of contiguous areas. The general vegetation
community cover types crossed or impacted by the Projects include open uplands and open wetlands
(primarily associated with utility corridors), agricultural land, commercial/industrial land, forested upland,
and forested wetland.
Areas that are already vegetated with grasses or early successional species will be restored after construction
has been completed. Impacts to these vegetation communities, including open upland, open wetland and
agricultural land, will be short-term and are expected to regenerate after one to two growing seasons.
Long-term impacts are limited to forested areas during operation of the proposed pipeline loop for the area
of the permanent easement. The siting of the pipeline loop alignment along a previously disturbed and
maintained pipeline corridor is the preferred action as it reduces the clearing of forested areas during
construction and minimizes the potential for habitat fragmentation. However, unavoidable temporary
impacts to 1.71 acres of forested upland and 2.51 acres of forested wetland will occur as a result of
construction of the pipeline loop and TAR-PY. In areas where workspace within forested areas is
unavoidable, those areas will be cleared and standard erosion control/cover species will be seeded as part
of the restoration phase of construction. Temporary workspace that has been identified as forest during the
field surveys will be allowed to revert to forest once construction activities are complete; however,
succession back to forested habitat may take up to 50 years to regenerate in the temporary right-of-way to
near preconstruction conditions.
Permanent impacts will occur to 2.17 acres of forested upland and 0.85 acre of forested wetland as a result
of vegetation management within the permanent easement, which will permanently convert these vegetative
communities to open upland or open wetland cover types.
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ENDANGERED SPECIES ACT PROJECT REVIEW
Tennessee followed the “endangered species consultation project review process for projects with federal
involvement,” which is outlined on the USFWS New England Field Office’s website
(https://www.fws.gov/newengland/EndangeredSpec-Consultation_Project_Review.htm). This step-bystep process and Tennessee’s determinations are discussed below.
Step 1 – Determine whether any listed, proposed, or candidate species are likely to occur within the
proposed project action area based on location of the proposed project:
A. Choose your state list below and review for Towns in which federally-listed species occur.
Tennessee reviewed the Federally Listed Endangered Species in Massachusetts list (provided in
Attachment B). Hampden County, Massachusetts is listed as having occurrences of northern longeared bat and small whorled pogonia. Northern long-eared bat is noted as occurring statewide,
while occurrences of small whorled pogonia in Hampden County are only listed for the town of
Southwick, located approximately 3.4 miles west of the Project area.
A small portion of the Projects related to the Hickory Street Pipeyard also occurs in Hartford
County, Suffield, Connecticut. Tennessee reviewed the Federally Listed Endangered and
Threatened Species in Connecticut list (provided in Attachment B). Hartford County is noted as
having occurrences of northern long-eared bat and dwarf wedgemussel (Alasmidonta heterodon).
Northern long-eared bat is noted as occurring statewide, while occurrences of the dwarf
wedgemussel in Hartford County includes Suffield, Connecticut.
B. You should contact your state Natural Heritage Program or Endangered Species Program for
additional information on federally and state-listed species.
The area of the Projects in Massachusetts is located within state priority habitat of rare species (PH
780). Tennessee has initiated consultation with the Massachusetts Natural Heritage and
Endangered Species Program (“NHESP”) regarding the Project. NHESP has indicated that two
state-listed species have been found in the vicinity of the site: the eastern box turtle (Terrapene
carolina) and eastern wormsnake (Carphophis amoenus). Neither species is federally listed.
Tennessee’s consultation with the NHESP regarding these two state-listed species is ongoing.
Consultations with NHESP are provided in Attachment C.
Based on a review of GIS data from the Connecticut Natural Diversity Data Base (“CT NDDB”)
(dated December 2017), the area of the Projects in Connecticut is not located within a CT NDDB
area of rare species or critical habitat.
C. If the project falls within a Town where the endangered dwarf wedgemussel is known to occur,
check the appropriate map to determine whether your project is in the vicinity of its known range.
Dwarf wedgemussel is not listed as potentially occurring in the town of Agawam, but is listed in
Suffield, Connecticut (see Attachment B). Therefore, Tennessee reviewed The Dwarf
Wedgemussel Waters of Connecticut (see Attachment D). No known dwarf wedgemussel waters
are located in the vicinity of the Projects in Connecticut.
D. If the project falls within a Town where the endangered northern red-bellied cooter is known to
occur, or if the project occurs in Plymouth County, Massachusetts, check the map to determine
whether your project is in the vicinity of its known range or critical habitat.
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This step is not applicable. The Projects do not fall within a town where the federally listed
endangered northern red-bellied cooter is known to occur or in Plymouth County, Massachusetts.
E. If a proposed project occurs in a Town with no known listed, proposed, or candidate species
present, no further coordination with the Service is needed.
This step is not applicable. Northern long-eared bat may occur statewide in Massachusetts and
Connecticut, as identified in Attachment B, and is therefore the subject of this coordination letter.
Step 2 – Determine whether any listed or proposed New England Species are likely to occur within the
proposed project area by comparing the habitat present within the proposed project action area with
habitat that is suitable for the species.
A. Review the information we have provided on the species list information from the appropriate state
agency, and other sources of information available to you to determine types of habitat the species
use. A description of suitable habitat for New England’s federally listed species may be found in
New England Species’ profiles and fact sheets.
As identified in the USFWS Northern Long-Eared Bat Fact Sheet, northern long-eared bats
hibernate in caves and mines, known as hibernacula, in the winter. In the summer, they roost in
clustered stands of large trees, especially in live or dead hardwoods with large, tall cavities or
exfoliating bark.
B. Determine whether your proposed project action area has any potential for listed species habitat
(e.g., are suitable roost trees present – Indiana bats; are wetlands present? – bog turtles or
Northern bulrush; will the project affect a waterway? – dwarf wedgemussel). After this initial
coarse review, determine whether any more detailed surveys may be appropriate.
The Projects will result in both temporary and permanent impacts to forested land as a result of tree
clearing. All tree clearing activities will occur in Agawam, Massachusetts; no tree clearing is
proposed in Suffield, Connecticut.
Forested uplands crossed by the Looping Project are located outside of the existing maintained Line
261B-100 easement, while forested uplands crossed by TAR-PY are located between CS 261 and
the agricultural field associated with the proposed Hickory Street Pipeyard; no forested uplands
will be affected by the HP Replacement Project. These forested uplands may be classified as an
oak-hemlock-white pine forest. The canopy and shrub/sapling layers are dominated by northern
red oak (Quercus rubra), white oak (Q. alba), post oak (Q. stellata), eastern hemlock (Tsuga
canadenisis), eastern white pine (Pinus strobus), gray birch (Betula populifolia), black birch (B.
lenta), and American beech (Fagus grandifolia). The understory is sparse and dominated by tree
saplings.
Forested wetlands crossed by the Looping Project are located in low-lying areas outside of the
existing maintained Line 261B-100 easement; no forested wetlands will be affected by the HP
Replacement Project, the Hickory Street Pipeyard, or its associated TAR-PY. The forested
wetlands in the Looping Project area are primarily red maple swamps dominated by red maple
(Acer rubrum) and pin oak (Q. palustris) with glossy false buckthorn (Frangula alnus) in the shrub
layer and cinnamon fern (Osmunda cinnamomea) and soft rush (Juncus effusus) in the herb layer.
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Although potentially suitable roosting trees may be located within forested wetlands and uplands
crossed by the Looping Project and/or TAR-PY, a review of NHESP’s most recent mapping (dated
November 30, 2016) indicated that there are no known hibernacula for the northern long-eared bat
within 0.25-mile of the Projects and no known maternity roosts within 150 feet of the Projects. As
such, the Projects will comply fully with the northern long-eared bat 4(d) rule. Under Section 4(d)
of the Endangered Species Act, the USFWS has issued a streamlined review process for the
northern long-eared bats designed to protect the bat while minimizing regulatory requirements for
activities within the species’ range. Under the 4(d) rule, “Incidental take resulting from tree
removal is prohibited if: 1) occurs within 0.25 mile radius of known northern long-eared bat
hibernacula or 2) cuts or destroys known occupied maternity roost trees, or any other trees within
a 150-foot radius from the known maternity tree during the pup season (June 1 through July 31).”
C. If your Natural Heritage Program or Endangered Species Program does not identify any listed
species for the proposed project AND there is no potential habitat for any listed species within
the action area, no further coordination with the Service is required. You may download a “no
species present” letter stating “no species are known to occur in the project area”.
This step is not applicable. Tennessee is seeking confirmation from the USFWS of the applicability
of the Northern Long-eared Bat 4(d) rule to the Looping Project; please refer to the Northern LongEared Bat 4(d) Rule Streamlined Consultation Form provided in Attachment E. Tennessee is
further seeking concurrence that the Projects are not likely to adversely affect any federally listed
species and that site-specific surveys are not warranted for these Projects.
MIGRATORY BIRD TREATY ACT PROJECT REVIEW
Several migratory birds, protected under MBTA, were identified through the USFWS’ Information for
Planning and Conservation (“IPaC”) in the vicinity of the Project (see Attachment F). Although no regionspecific seasonal restrictions for vegetation removal were identified on the USFWS’ Northeast Region
website to minimize the likelihood of an incidental take of active nests or unfledged chicks of migratory
birds, the FERC’s Upland Erosion Control, Revegetation, and Maintenance Plan (May 2013) recommends
a seasonal tree clearing restriction of April 15 to August 1. It is Tennessee’s goal to conduct vegetation
clearing outside the clearing restriction dates, depending on weather, the timely receipt of permits, and
permit conditions. However, in the event that Tennessee cannot conduct clearing outside this migratory
bird nesting period, measures will be implemented during construction to comply with the intent of the
MBTA, if deemed necessary by the USFWS. These measures may include pre-construction nesting bird
surveys by a qualified biologist; active nest monitoring should any nests be identified within the
construction workspace; and reporting.
BALD AND GOLDEN EAGLE PROTECTION ACT PROJECT REVIEW
Bald eagles (Haliaeetus leucocephalus) are protected under both the MBTA and BGEPA. Based on the
IPaC results (see Attachment F), bald eagles have the potential to occur in the area of the Projects. Bald
eagles typically nest in forested areas within ½ mile of large waterbodies; nests often occur in tall trees that
offer an unobstructed view of the water. The Projects are located approximately 1 mile from the
Connecticut River. Although bald eagles are known to occur along the Connecticut River Valley, the
Projects are sufficient distance from the Connecticut River that they are unlikely to provide good nesting
opportunities for this species. Further, bald eagles were not identified in the area of the Projects during
consultation with NHESP.
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SUMMARY
As discussed above, Tennessee seeks to coordinate with the USFWS in order to assist the FERC in fulfilling
its National Environmental Policy Act (“NEPA”) obligations as the lead federal agency for the Projects.
As such, we respectfully request your review of the information provided herein and provide your
concurrence with our determination that the Projects, as designed, are not likely to adversely affect any
federally listed species or critical habitats and that no further coordination with the USFWS under the ESA,
MBTA, or BGEPA is required. If you have any questions regarding this request, please do not hesitate to
contact me using my contact information provided below, or you may contact Rebecca Weissman with
SWCA Environmental Consultants at 339-203-7045 or Rebecca.weissman@swca.com.
Very truly yours,
TENNESSEE GAS PIPELINE COMPANY, L.L.C.

______________________________
Deborah J. McCartney
Senior Permitting and Compliance Specialist
KINDERMORGAN
1001 Louisiana Street, Suite 1000
Houston, Texas 77002
713-420-6723 (office)
832-691-6125 (cell)
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ATTACHMENT B
State Federally Listed Endangered Species

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES IN
MASSACHUSETTS
COUNTY

Barnstable

Berkshire

Bristol

Dukes

SPECIES

FEDERAL
STATUS

GENERAL LOCATION/HABITAT

TOWNS

Piping Plover

Threatened

Coastal Beaches

All Towns

Roseate Tern

Endangered

Coastal beaches and the Atlantic Ocean

All Towns

Northeastern beach
tiger beetle

Threatened

Coastal Beaches

Chatham

Sandplain gerardia

Endangered

Open areas with sandy soils.

Sandwich and Falmouth.

Northern Redbellied Cooter

Endangered

Inland Ponds and Rivers

Bourne (north of the Cape Cod Canal)

Red Knot1

Threatened

Coastal Towns

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Coastal Beaches and Rocky Shores, sand
and mud flats
Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Bog Turtle

Threatened

Wetlands

Egremont and Sheffield

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Piping Plover

Threatened

Coastal Beaches

Fairhaven, Dartmouth, Westport

Roseate Tern

Endangered

Coastal beaches and the Atlantic Ocean

Fairhaven, New Bedford, Dartmouth,
Westport

Northern Redbellied Cooter

Endangered

Inland Ponds and Rivers

Taunton

Red Knot1

Threatened

Coastal Towns

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Coastal Beaches and Rocky Shores, sand
and mud flats
Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Roseate Tern

Endangered

Coastal beaches and the Atlantic Ocean

All Towns

Piping Plover

Threatened

Coastal Beaches

All Towns

Northeastern beach
tiger beetle

Threatened

Coastal Beaches

Aquinnah and Chilmark

Sandplain gerardia

Endangered

Open areas with sandy soils.

West Tisbury

Red Knot1

Threatened

Coastal Towns

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Coastal Beaches and Rocky Shores, sand
and mud flats
Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Updated 02/05/2016

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN MASSACHUSETTS
COUNTY

SPECIES

FEDERAL
STATUS

GENERAL LOCATION/HABITAT

TOWNS

Small whorled
Pogonia

Threatened

Forests with somewhat poorly drained
soils and/or a seasonally high water table

Gloucester, Essex and Manchester

Piping Plover

Threatened

Coastal Beaches

Red Knot1

Threatened

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Coastal Beaches and Rocky Shores, sand
and mud flats

Gloucester, Essex, Ipswich, Rowley,
Revere, Newbury, Newburyport and
Salisbury

Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Northeastern
bulrush

Endangered

Wetlands

Montague, Warwick

Dwarf
wedgemussel

Endangered

Mill River

Whately

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Small whorled
Pogonia

Threatened

Puritan tiger beetle

Threatened

Dwarf
wedgemussel

Endangered

Rivers and Streams.

Hatfield, Amherst and Northampton

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Small whorled
Pogonia

Threatened

Forests with somewhat poorly drained
soils and/or a seasonally high water table

Southwick

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Small whorled
Pogonia

Threatened

Forests with somewhat poorly drained
soils and/or a seasonally high water table

Groton

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Piping Plover

Threatened

Coastal Beaches

Nantucket

Roseate Tern

Endangered

Coastal beaches and the Atlantic Ocean

Nantucket

American burying
beetle

Endangered

Upland grassy meadows

Nantucket

Red Knot1

Threatened

Coastal Towns

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Coastal Beaches and Rocky Shores, sand
and mud flats
Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Essex

Franklin

Hampshire

Hampden

Middlesex

Nantucket

Forests with somewhat poorly drained
soils and/or a seasonally high water table
Sandy beaches along the Connecticut
River

Coastal Towns

Hadley
Northampton and Hadley

Updated 02/05/2016

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN MASSACHUSETTS
COUNTY

Plymouth

Suffolk

Worcester

1

SPECIES

FEDERAL
STATUS

GENERAL LOCATION/HABITAT

Piping Plover

Threatened

Coastal Beaches

Northern Redbellied Cooter

Endangered

Inland Ponds and Rivers

Roseate Tern

Endangered

Coastal beaches and the Atlantic Ocean

Red Knot1

Threatened

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Coastal Beaches and Rocky Shores, sand
and mud flats
Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Piping Plover

Threatened

Coastal Beaches

Revere, Winthrop

Red Knot1

Threatened

Coastal Towns

Northern Longeared Bat

Threatened
Final 4(d)
Rule

Coastal Beaches and Rocky Shores, sand
and mud flats
Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Forests with somewhat poorly drained
soils and/or a seasonally high water table

Leominster

Winter- mines and caves, Summer – wide
variety of forested habitats

Statewide

Small whorled
Pogonia
Northern Longeared Bat

Threatened
Threatened
Final 4(d)
Rule

TOWNS
Scituate, Marshfield, Duxbury, Plymouth,
Wareham and Mattapoisett
Kingston, Middleborough, Carver,
Plymouth, Bourne, Wareham, Halifax,
and Pembroke
Plymouth, Marion, Wareham, and
Mattapoisett.
Coastal Towns

Migratory only, scattered along the coast in small numbers

-Eastern cougar and gray wolf are considered extirpated in Massachusetts.
-Endangered gray wolves are not known to be present in Massachusetts, but dispersing individuals
from source populations in Canada may occur statewide.
-Critical habitat for the Northern Red-bellied Cooter is present in Plymouth County.

Updated 02/05/2016

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN CONNECTICUT
COUNTY

Fairfield

Hartford

Litchfield

Middlesex

New Haven

SPECIES

FEDERAL
STATUS

GENERAL
LOCATION/HABITAT

Piping Plover

Threatened

Westport, Bridgeport and Stratford

Roseate Tern

Endangered

Coastal Beaches
Coastal beaches, Islands and the
Atlantic Ocean

Bog Turtle

Threatened

Wetlands

Ridgefield and Danbury.

Red knot1

Threatened

Coastal Beaches and Rocky
Shores, sand and mud flats

Coastal towns

Northern
Long-eared
Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Dwarf
wedgemussel

Endangered

South Windsor, East Granby, Suffield,
Simsbury, Avon and Bloomfield.

Northern
Long-eared
Bat

Threatened
Final 4(d)
Rule

Farmington and Podunk Rivers,
Muddy Brook, Philo Brook, Stony
Brook
Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Small whorled
Pogonia

Threatened

Forests with somewhat poorly
drained soils and/or a seasonally
high water table

Sharon.

Bog Turtle

Threatened

Wetlands

Sharon and Salisbury.

Northern
Long-eared
Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Roseate Tern

Endangered

Piping Plover

Threatened

Puritan Tiger
Beetle
Northern
Long-eared
Bat

Coastal beaches, islands and the
Atlantic Ocean
Coastal Beaches

TOWNS

Westport and Stratford

Westbrook and New London.
Clinton, Westbrook, Old Saybrook.
Cromwell, Portland

Threatened
Final 4(d)
Rule

Sandy beaches along the
Connecticut River
Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Bog Turtle

Threatened

Wetlands

Southbury

Piping Plover

Threatened

Coastal Beaches

Milford, Madison and West Haven

Roseate Tern

Endangered

Coastal beaches, Islands and the
Atlantic Ocean

Branford, Guilford and Madison

Indiana Bat

Endangered

Mines, Caves

Red knot1

Threatened

Coastal Beaches and Rocky
Shores, sand and mud flats

Coastal towns

Northern
Long-eared
Bat

Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Threatened

Updated 02/05/2016

COUNTY

New
London

Tolland

Windham

1

SPECIES

FEDERAL
STATUS

GENERAL
LOCATION/HABITAT

TOWNS

Piping Plover

Threatened

Coastal Beaches

Old Lyme, Waterford, Groton and
Stonington.

Roseate Tern

Endangered

Coastal beaches, Islands and the
Atlantic Ocean

East Lyme and Waterford.

Small whorled
Pogonia

Threatened

Forests with somewhat poorly
drained soils and/or a seasonally
high water table

Waterford

Red knot1

Threatened

Coastal Beaches and Rocky
Shores, sand and mud flats

Coastal towns

Northern
Long-eared
Bat
Northern
Long-eared
Bat
Sandplain
Gerardia
Northern
Long-eared
Bat

Threatened
Final 4(d)
Rule
Threatened
Final 4(d)
Rule

Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Dry, sandy-loam, nutrient-poor
soils of sandplain grasslands

Plainfield

Winter- mines and caves, Summer
– wide variety of forested habitats

Statewide

Endangered
Threatened
Final 4(d)
Rule

Migratory only, scattered along the coast in small numbers
 Eastern cougar, gray wolf, Indiana bat, Seabeach amaranth and American burying beetle are
considered extirpated in Connecticut.
 There is no federally-designated Critical Habitat in Connecticut.
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ATTACHMENT C
NHESP Consultation

November 21, 2017
Environmental Review
Natural Heritage and Endangered Species Program
Massachusetts Division of Fisheries and Wildlife
1 Rabbit Hill Road
Westborough, MA 01581
RE:

Tennessee Gas Pipeline Company, L.L.C.
Line 261B Pipeline Looping Project

Dear Sir or Madam:
Tennessee Gas Pipeline Company, L.L.C. (Tennessee), a Kinder Morgan company, is planning to
upgrade its Line 261B natural gas pipeline system. This would include a looping upgrade of 2.1 miles of
existing pipeline system in Agawam, Massachusetts. The proposed pipeline loop upgrade would be a 12inch pipeline installed adjacent to Tennessee’s existing 8-inch, 261BP-100 pipeline for about 2,300 feet
and then adjacent to Tennessee’s existing 10-inch, 261B-100 pipeline for the remaining proposed looping
upgrade length. Where the loop upgrade is adjacent to the 261B-100 pipeline, Tennessee proposes to
remove an abandoned 6-inch-diameter pipeline where it exists in this location and replace it with the 12inch loop upgrade.
The proposed pipeline upgrade would cross Natural Heritage and Endangered Species Program (NHESP)
Priority Habitat of Rare Species (PH 780). Tennessee is respectfully requesting information on the rare
species that may occupy the habitat crossed by the proposed project. A Request for State-listed Species
Information form, a topographic location map, and a check for $50.00 made payable to the
Commonwealth of MA – NHESP are enclosed.
If you have any questions regarding this request, please contact me at either (713) 420-6723 or via e-mail
at debi_mccartney@kindermorgan.com.
Very truly yours,
TENNESSEE GAS PIPELINE COMPANY, L.L.C.

______________________________
Deborah J. McCartney
Senior Permitting and Compliance Specialist
KINDERMORGAN
1001 Louisiana Street, Suite 1000
Houston, Texas 77002
713-420-6723 (office)
832-691-6125 (cell)
c: R. Weissman, SWCA
L. Johnson, SWCA

Request for State-listed Species Information
Please complete this form to request state-listed species information from the Natural Heritage &
Endangered Species Program for a particular location (please submit only one project per form).
Fee: $50.00, Payable to Comm. of MA – NHESP (as required in 321 CMR 10.17(3))
No fee required if request is for conservation purposes or habitat management and you are a non-profit
conservation group, government agency or are working with a government agency.
Requestor Information
Name: Deborah McCartney

Affiliation:

Tennessee Gas Pipeline Company, L.L.C.

Address: 1001 Louisiana Street, Suite 100
City: Houston

State: TX

Zip Code: 77002

Daytime Phone: 713-420-6723

Ext.

Email address: Debi_McCartney@kindermorgan.com

Project Information
Project or Site Name: Line 261B Pipeline Looping Project
Location:
Town:
Parallel with Tennessee's existing pipelines

Agawam, Massachusetts

Name of Landowner or Project Proponent (if different from Requestor):
Acreage of the Property:

Various (linear project)
N/A

Description of Proposed Project and Current Site Conditions: (If necessary attach additional sheet)
Tennessee Gas Pipeline Company, L.L.C. (Tennessee) is planning to upgrade its Line 261B natural gas pipeline system.
This would include a looping upgrade of 2.1 miles of existing pipeline system in Agawam, Massachusetts. The proposed
pipeline loop upgrade would be a 12-inch pipeline installed adjacent to Tennessee’s existing 8-inch, 261BP-100 pipeline
for about 2,300 feet and then adjacent to Tennessee’s existing 10-inch, 261B-100 pipeline for the remaining proposed
looping upgrade length. Where the loop upgrade is adjacent to the 261B-100 pipeline, Tennessee proposes to remove
an abandoned 6-inch-diameter pipeline where it exists in this location and replace it with the 12-inch loop upgrade.
Adjacent lands that may be required for construction include residential, agricultural, and forested uplands and wetlands.

Required: Enclose a map with the site location clearly marked and centered on the page.
Please mail this completed form, a topographic map, and fee (if applicable) to the above address, Attn:
Regulatory Review.
If no fee is required, you can email the information to natural.heritage@state.ma.us.
A written response will be returned within 30 days of receipt of all information required.

Proposed Pipeline
Existing TGP System
Figure 1. USGS Topographic Data Source: Office of Geographic
Information (MassGIS)
Map
Looping Project
Tennesse Gas Pipeline
Agawam, MA
09 Nov 2017
SWCA Project No.: 45687.00
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USGS West Springfield Quadrangle
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December 27, 2017
Deborah McCartney
Tennessee Gas Pipeline Company
1001 Louisiana Street
Houston TX 77002
RE:

Project Location:
Town:
NHESP Tracking No.:

TGP ROW 261B-100 Line (Pipeline Looping Project)
AGAWAM
12-31546

To Whom It May Concern:
Thank you for contacting the Natural Heritage and Endangered Species Program of the MA Division of
Fisheries & Wildlife (the “Division”) for information regarding state-listed rare species in the vicinity of
the above referenced site. Based on the information provided, this project site, or a portion thereof, is
located within Priority Habitats 780 & 805 (PH 780, PH 805) and Estimated Habitats 643 & 658 (EH 643,
EH 658) as indicated in the Massachusetts Natural Heritage Atlas (14th Edition). Our database indicates
that the following state-listed rare species have been found in the vicinity of the site:
PH 780, EH 643
Scientific name
Terrapene carolina
Carphophis amoenus

Common Name
Eastern Box Turtle
Eastern Worm Snake

Taxonomic Group
Reptile
Reptile

State Status
Special Concern
Threatened

PH 805, EH 658
Scientific name
Terrapene carolina

Common Name
Eastern Box Turtle

Taxonomic Group
Reptile

State Status
Special Concern

The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M.G.L.
c. 131A) and its implementing regulations (321 CMR 10.00). State-listed wildlife are also protected
under the state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations
(310 CMR 10.00). Fact sheets for most state-listed rare species can be found on our website
(www.mass.gov/nhesp).
Please note that projects and activities located within Priority and/or Estimated Habitat must be
reviewed by the Division for compliance with the state-listed rare species protection provisions of MESA
(321 CMR 10.00) and/or the WPA (310 CMR 10.00).
Wetlands Protection Act (WPA)
If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the
NOI must be submitted to the Division so that it is received at the same time as the local conservation
commission. If the Division determines that the proposed project will adversely affect the actual
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Resource Area habitat of state-protected wildlife, then the proposed project may not be permitted (310
CMR 10.37, 10.58(4)(b) & 10.59). In such a case, the project proponent may request a consultation with
the Division to discuss potential project design modifications that would avoid adverse effects to rare
wildlife habitat.
A streamlined joint MESA/WPA review process is available. When filing a Notice of Intent (NOI), the
applicant may file concurrently under the MESA on the same NOI form and qualify for a 30-day
streamlined joint review. For a copy of the NOI form, please visit the MA Department of Environmental
http://www.mass.gov/eea/agencies/massdep/service/approvals/wpa-formProtection’s website:
3.html.
MA Endangered Species Act (MESA)
If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR
10.14), then project plans, a fee, and other required materials must be sent to Natural Heritage
Regulatory Review to determine whether a probable Take under the MA Endangered Species Act would
occur (321 CMR 10.18). Please note that all proposed and anticipated development must be disclosed,
as MESA does not allow project segmentation (321 CMR 10.16). For a MESA filing checklist and
additional information please see our website: www.mass.gov/dfw/nhesp/regulatory-review.
We recommend that rare species habitat concerns be addressed during the project design phase prior
to submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and
their habitats is likely to expedite endangered species regulatory review.
This evaluation is based on the most recent information available in the Natural Heritage database,
which is constantly being expanded and updated through ongoing research and inventory. If the
purpose of your inquiry is to generate a species list to fulfill the federal Endangered Species Act (16
U.S.C. 1531 et seq.) information requirements for a permit, proposal, or authorization of any kind from a
federal agency, we recommend that you contact the National Marine Fisheries Service at (978)281-9328
and use the U.S. Fish and Wildlife Service's Information for Planning and Conservation website
(https://ecos.fws.gov/ipac). If you have any questions regarding this letter please contact Lauren
Glorioso, Endangered Species Review Assistant, at (508) 389-6361.
Sincerely,

Thomas W. French, Ph.D.
Assistant Director

ATTACHMENT D
The Dwarf Wedgemussel Waters of Connecticut

ATTACHMENT E
Northern Long-Eared Bat 4(d) Rule
Streamlined Consultation Form

Northern Long-Eared Bat 4(d) Rule Streamlined Consultation Form
Federal agencies should use this form for the optional streamlined consultation framework for the northern long-eared
bat (NLEB). This framework allows federal agencies to rely upon the U.S. Fish and Wildlife Service’s (USFWS) January
5, 2016, intra-Service Programmatic Biological Opinion (BO) on the final 4(d) rule for the NLEB for section 7(a)(2)
compliance by: (1) notifying the USFWS that an action agency will use the streamlined framework; (2) describing the
project with sufficient detail to support the required determination; and (3) enabling the USFWS to track effects and
determine if reinitiation of consultation is required per 50 CFR 402.16.
This form is not necessary if an agency determines that a proposed action will have no effect to the NLEB or if the
USFWS has concurred in writing with an agency's determination that a proposed action may affect, but is not likely to
adversely affect the NLEB (i.e., the standard informal consultation process). Actions that may cause prohibited incidental
take require separate formal consultation. Providing this information does not address section 7(a)(2) compliance for any
other listed species.

Information to Determine 4(d) Rule Compliance:

YES

NO

1. Does the project occur wholly outside of the WNS Zone 1?

܆

X
܆

2. Have you contacted the appropriate agency2 to determine if your project is near
known hibernacula or maternity roost trees?

X
܆

܆

3. Could the project disturb hibernating NLEBs in a known hibernaculum?

܆

X
܆

4. Could the project alter the entrance or interior environment of a known
hibernaculum?

܆

X
܆

܆

X
܆

܆

X
܆

5. Does the project remove any trees within 0.25 miles of a known hibernaculum at
any time of year?
6. Would the project cut or destroy known occupied maternity roost trees, or any
other trees within a 150-foot radius from the maternity roost tree from June 1
through July 31.

You are eligible to use this form if you have answered yes to question #1 or yes to question #2 and no to questions 3, 4,
5 and 6. The remainder of the form will be used by the USFWS to track our assumptions in the BO.

Agency and Applicant3 (Name, Email, Phone No.):
Project Name:

Tennessee Gas Pipeline Company, L.L.C.

8SJUDGH ProjectV

Project Location (include coordinates if known):

/DWLWXGH6WDUWÛ(QGÛ
/RQJLWXGH6WDUWÛ(QGÛ

Basic Project Description (provide narrative below or attach additional information):

7HQQHVVHH*DV3LSHOLQH&RPSDQ\//&SURSRVHVWKH8SJUDGH3URMHFWVFRQVLVWLQJRI L WKH/LQH%3LSHOLQH/RRSLQJ3URMHFWZKLFKLQYROYHVDSSUR[LPDWHO\
PLOHVRISLSHOLQHORRSDQG LL WKH&RPSUHVVRU6WDWLRQ+RUVHSRZHU5HSODFHPHQW3URMHFWZKLFKLQYROYHVHTXLSPHQWXSJUDGHVDW7HQQHVVHH¶VH[LVWLQJ&RPSUHVVRU6WDWLRQ
 $GGLWLRQDOLQIRUPDWLRQLVSURYLGHGLQWKHDWWDFKHGFRYHUOHWWHU

General Project Information

YES

NO

http://www.fws.gov/midwest/endangered/mammals/nleb/pdf/WNSZone.pdf
See http://www.fws.gov/midwest/endangered/mammals/nleb/nhisites.html
3
If applicable - only needed for federal actions with applicants (e.g., for a permit, etc.) who are party to the consultation.
1
2

Does the project occur within 0.25 miles of a known hibernaculum?
Does the project occur within 150 feet of a known maternity roost tree?
Does the project include forest conversion 4? (if yes, report acreage below)
Estimated total acres of forest conversion
If known, estimated acres 5 of forest conversion from April 1 to October 31
If known, estimated acres of forest conversion from June 1 to July 31 6
Does the project include timber harvest? (if yes, report acreage below)
Estimated total acres of timber harvest
If known, estimated acres of timber harvest from April 1 to October 31
If known, estimated acres of timber harvest from June 1 to July 31
Does the project include prescribed fire? (if yes, report acreage below)
Estimated total acres of prescribed fire
If known, estimated acres of prescribed fire from April 1 to October 31
If known, estimated acres of prescribed fire from June 1 to July 31
Does the project install new wind turbines? (if yes, report capacity in MW below)
Estimated wind capacity (MW)

܆
܆
X
܆

X
܆
X
܆
܆

4.22 ac (temp) +
3.02 ac (perm)

Unknown
Unknown

܆

X
܆

܆

X
܆

܆

X
܆

Agency Determination:
By signing this form, the action agency determines that this project may affect the NLEB, but that any
resulting incidental take of the NLEB is not prohibited by the final 4(d) rule.
If the USFWS does not respond within 30 days from submittal of this form, the action agency may presume
that its determination is informed by the best available information and that its project responsibilities under
7(a)(2) with respect to the NLEB are fulfilled through the USFWS January 5, 2016, Programmatic BO. The
action agency will update this determination annually for multi-year activities.
The action agency understands that the USFWS presumes that all activities are implemented as described
herein. The action agency will promptly report any departures from the described activities to the appropriate
USFWS Field Office. The action agency will provide the appropriate USFWS Field Office with the results of
any surveys conducted for the NLEB. Involved parties will promptly notify the appropriate USFWS Field
Office upon finding a dead, injured, or sick NLEB.

Signature: ________________________________________
______________________
_________

8/16/18
Date Submitted: ________________

Any activity that temporarily or permanently removes suitable forested habitat, including, but not limited to, tree removal from
development, energy production and transmission, mining, agriculture, etc. (see page 48 of the BO).
5
If the project removes less than 10 trees and the acreage is unknown, report the acreage as less than 0.1 acre.
6
If the activity includes tree clearing in June and July, also include those acreage in April to October.
4

ATTACHMENT F
IPaC Resource List

United States Department of the Interior
FISH AND WILDLIFE SERVICE

New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
Phone: (603) 223-2541 Fax: (603) 223-0104
http://www.fws.gov/newengland

In Reply Refer To:
Consultation Code: 05E1NE00-2018-SLI-0973
Event Code: 05E1NE00-2018-E-06479
Project Name: 261 Upgrade Projects

August 16, 2018

Subject: Updated list of threatened and endangered species that may occur in your proposed
project location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.

08/16/2018
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
New England Ecological Services Field Office
70 Commercial Street, Suite 300
Concord, NH 03301-5094
(603) 223-2541

08/16/2018

Event Code: 05E1NE00-2018-E-06479

Project Summary
Consultation Code: 05E1NE00-2018-SLI-0973
Event Code:

05E1NE00-2018-E-06479

Project Name:

261 Upgrade Projects

Project Type:

OIL OR GAS

Project Description: Tennessee Gas Pipeline Company, L.L.C. (Tennessee), a Kinder Morgan
company, is planning to construction the 261 Upgrade Projects (Projects).
The Projects include (i) the Line 261B Pipeline Looping Project, which
involves approximately 2.1 miles of 12-inch-diameter pipeline loop
installed adjacent to Tennessee's existing pipeline system to the greatest
extent possible, and (ii) the Compressor Station 261 Horsepower
Replacement Project, which involves equipment upgrades at Tennessee’s
existing Compressor Station 261.
Tree clearing is expected to commence in March 2020 with pipeline
installation starting in June 2020, pending receipt of applicable permits.
The expected in-service date is November 2020.
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/42.04496991615352N72.63649384834855W

Counties: Hartford, CT | Hampden, MA

2
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Endangered Species Act Species
There is a total of 2 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Mammals
NAME

STATUS

Northern Long-eared Bat Myotis septentrionalis

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Flowering Plants
NAME

STATUS

Small Whorled Pogonia Isotria medeoloides

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1890

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.

IPaC: Resources

IPaC Information for Planning and Consultation
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U.S. Fish & Wildlife Service

IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly affected by activities in the project area. However, determining the likelihood and
extent of effects a project may have on trust resources typically requires gathering additional site-

DESCRIPTION

Tennessee
Gas Pipeline Company, L.L.C. (Tennessee), a Kinder Morgan company, is planning
to construction the 261 Upgrade Projects (Projects). The Projects include (i)
the Line 261B Pipeline Looping Project, which involves approximately 2.1 miles
of 12-inch-diameter pipeline loop installed adjacent to Tennessee's existing
pipeline system to the greatest extent possible, and (ii) the Compressor Station
261 Horsepower Replacement Project, which involves equipment upgrades at
Tennessee’s existing Compressor Station 261. Tree clearing is expected to
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commence in March 2020 with pipeline installation starting in June 2020, pending
receipt of applicable permits. The expected in-service date is November
2020.

Local office
New England Ecological Services Field Office
 (603) 223-2541
Ɠ (603) 223-0104
70 Commercial Street, Suite 300
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of project
level impacts.
The primary information used to generate this list is the known or expected range of each species.
Additional areas of influence (AOI) for species are also considered. An AOI includes areas outside of the
species range if the species could be indirectly affected by activities in that area (e.g., placing a dam
upstream of a fish population, even if that fish does not occur at the dam site, may indirectly impact
the species by reducing or eliminating water flow downstream). Because species can move, and site
conditions can change, the species on this list are not guaranteed to be found on or near the project

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.
2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an office of the
National Oceanic and Atmospheric Administration within the Department of Commerce.
The following species are potentially affected by activities in this location:
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Mammals
NAME

STATUS

Northern Long-eared Bat Myotis septentrionalis

Threatened

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/9045

Flowering Plants
NAME

STATUS

Small Whorled Pogonia Isotria medeoloides

Threatened

Additional information can be found using the following links:
• Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
• Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php
• Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
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The birds listed below are birds of particular concern either because they occur on the USFWS Birds of
Conservation Concern (BCC) list or warrant special attention in your project location. To learn more
about the levels of concern for birds on your list and how this list is generated, see the FAQ below. This
is not a list of every bird you may find in this location, nor a guarantee that every bird on this list will be
found in your project area. To see exact locations of where birders and the general public have sighted
birds in and around your project area, visit the E-bird data mapping tool (Tip: enter your location,
desired date range and a species on your list). For projects that occur off the Atlantic Coast, additional
maps and models detailing the relative occurrence and abundance of bird species on your list are
available. Links to additional information about Atlantic Coast birds, and other important information
about your migratory bird list, including how to properly interpret and use your migratory bird report,
can be found below.

Black-billed Cuckoo Coccyzus erythropthalmus

Breeds May 15 to Oct 10

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.
https://ecos.fws.gov/ecp/species/9399

Bobolink Dolichonyx oryzivorus

Breeds May 20 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.
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Breeds elsewhere

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.
https://ecos.fws.gov/ecp/species/9488

Canada Warbler Cardellina canadensis

Breeds May 20 to Aug 10

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Cerulean Warbler Dendroica cerulea

Breeds Apr 29 to Jul 20

This is a Bird of Conservation Concern (BCC) throughout its range in the

Ruddy Turnstone Arenaria interpres morinella

Breeds elsewhere

This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA

Rusty Blackbird Euphagus carolinus

Breeds elsewhere

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Semipalmated Sandpiper Calidris pusilla

Breeds elsewhere

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.
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Breeds elsewhere

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Willet Tringa semipalmata

Breeds Apr 20 to Aug 5

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Wood Thrush Hylocichla mustelina

Breeds May 10 to Aug 31

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

across all weeks. For example, imagine the probability of presence in week 20 for the Spotted
Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any week
of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is
0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of
presence score.
To see a bar's probability of presence score, simply hover your mouse cursor over the bar.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its
entire range. If there are no yellow bars shown for a bird, it does not breed in your project area.
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Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of surveys is
expressed as a range, for example, 33 to 64 surveys.
To see a bar's survey effort range, simply hover your mouse cursor over the bar.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on all

continental USA and
Alaska.)

Buff-breasted
Sandpiper
BCC Rangewide (CON)
(This is a Bird of
Conservation Concern
(BCC) throughout its
range in the
continental USA and
Alaska.)
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Canada Warbler
BCC Rangewide (CON)
(This is a Bird of
Conservation Concern
(BCC) throughout its
range in the
continental USA and
Alaska.)

Cerulean Warbler
BCC Rangewide (CON)
(This is a Bird of
Conservation Concern
(BCC) throughout its
range in the
continental USA and
Alaska.)

Alaska.)

Red-headed
Woodpecker
BCC Rangewide (CON)
(This is a Bird of
Conservation Concern
(BCC) throughout its
range in the
continental USA and
Alaska.)
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Ruddy Turnstone
BCC - BCR (This is a
Bird of Conservation
Concern (BCC) only in
particular Bird
Conservation Regions
(BCRs) in the
continental USA)

SPECIES

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Rusty Blackbird
BCC Rangewide (CON)
(This is a Bird of
Conservation Concern
(BCC) throughout its
range in the
continental USA and

range in the
continental USA and
Alaska.)

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at any
location year round. Implementation of these measures is particularly important when birds are most likely to occur in
the project area. When birds may be breeding in the area, identifying the locations of any active nests and avoiding
their destruction is a very helpful impact minimization measure. To see when birds are most likely to occur and be
breeding in your project area, view the Probability of Presence Summary. Additional measures and/or permits may be
advisable depending on the type of activity you are conducting and the type of infrastructure or bird species present
on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified location?
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The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species that
may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is queried
and filtered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project intersects,
and that have been identified as warranting special attention because they are a BCC species in that area, an eagle
(Eagle Act requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the E-bird Explore Data Tool.

continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in offshore areas from certain
types of development or activities (e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, in particular, to avoid
and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For more
information on conservation measures you can implement to help avoid and minimize migratory bird impacts and
requirements for eagles, please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
For additional details about the relative occurrence and abundance of both individual bird species and groups of bird
species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal also
offers data and information about other taxa besides birds that may be helpful to you in your project review.
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Alternately, you may download the bird model results files underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use throughout the year, including
migration. Models relying on survey data may not include this information. For additional information on marine bird
tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the Eagle
Act should such impacts occur.

'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries
THERE ARE NO FISH HATCHERIES AT THIS LOCATION.
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Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404 of
the Clean Water Act, or other State/Federal statutes.
For more information please contact the Regulatory Program of the local U.S. Army Corps of Engineers
District.
Please note that the NWI data being shown may be out of date. We are currently working to update our
NWI data set. We recommend you verify these results with a site visit to determine the actual extent of
wetlands on site.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts, the
amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata
should be consulted to determine the date of the source imagery used and any mapping problems.
Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and the
actual conditions on site.
Data exclusions
Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial imagery
as the primary data source used to detect wetlands. These habitats include seagrasses or submerged aquatic
vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters. Some
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deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory. These
habitats, because of their depth, go undetected by aerial imagery.
Data precautions
Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish the
geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities
involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or
local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such
activities.
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The contents of this appendix are organized as follows:

•

Best Available Control Technology Analysis, Non-Major Comprehensive Plan Approval,
Compressor Station 261, Agawam, MA
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Dispersion Modeling Report, Non-Major Comprehensive Plan Approval, Compressor
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Executive Summary

Tennessee Gas Pipeline Company, L.L.C. (TGP) is proposing to upgrade natural gas transmission
pipeline Compressor Station 261 (“CS 261” or the “Station”), located in the town of Agawam,
Massachusetts as part of its Station 261 HP Replacement Project (“Project”). The contemplated
changes to emission units at the Station require submittal of a non-major Comprehensive Plan
Approval (“NMCPA”) Application to the Massachusetts Department of Environmental Protection
(“MassDEP”) for pre-construction approval.
The Project will replace two older turbine/compressor units with one new cleaner-burning turbine/
compressor unit to meet the needs of two Project shippers, including Columbia of Massachusetts
(“CMA”). CMA has requested enhanced services to meet increasing demand on their system and
improved reliability. The Project also includes replacement of an existing older emergency generator
with a cleaner-burning new unit. Table ES-1 summarizes the existing permitted equipment along with
the proposed changes. With the exception of fugitive and vented emissions associated with the
proposed new compressor, other existing, exempt, insignificant, and trivial equipment currently
located at the facility will not change as a result of the Project and therefore are not addressed in the
application.
Table ES-1

Equipment Summary

Current Station Equipment
(installation date or fuel)

Proposed Changes to Station Equipment
(installation date or fuel)

EU1 – Solar Centaur H Turbine (1991)

EU1 – Solar Centaur H Turbine (1991) (TO BE REMOVED)

EU2 – Solar Saturn T-1001 Turbine (1965)

EU2 – Solar Saturn T-1001 Turbine (1965) (TO BE REMOVED)

EU3 – Solar Centaur T-4500 Turbine (1996)

EU3 – Solar Centaur T-4500 Turbine (1996)

EU4 – Solar Centaur 50 Turbine (2000)

EU4 – Solar Centaur 50 Turbine (2000)

EU5 – Waukesha Emergency Gen. (natural gas)

EU5 – Waukesha Emergency Gen. (natural gas) (TO BE REMOVED)

EU6 – Waukesha Emergency Gen. (diesel)

EU6 – Waukesha Emergency Gen. (diesel)
EU7 – New Solar Taurus 70-10802S Turbine (TO BE ADDED)
EU8 – New Emergency Gen. (natural gas) (TO BE ADDED)

This report documents the Best Available Control Technology (“BACT”) analysis conducted to support
the NMCPA for the proposed Project. This BACT analysis is consistent with the requirements of 310
CMR 7.02(8)(a)(2) and MassDEP’s BACT Guidance, dated June 2011, and considers criteria
pollutants nitrogen oxides (“NOX”), carbon monoxide (“CO”), volatile organic compounds (“VOC”),
sulfur dioxide (“SO2”), particulate matter less than 10 microns (“PM10”) and particulate matter less than
2.5 microns (“PM2.5”). Hazardous air pollutants are also included in the evaluation of VOC.
All new or modified air emission sources in Massachusetts that are subject to plan approval
requirements under 310 CMR 7.02 require a BACT analysis. BACT is defined as “an emission
limitation based on the maximum degree of reduction of any regulated air contaminant emitted from or
which results from any regulated facility which the Department, on a case-by-case basis taking into
Revised September 2018
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account energy, environmental, and economic impacts and other costs, determines is achievable for
such facility through application of production processes and available methods, systems, and
techniques for control of each such contaminant.”
The BACT process applies to the new proposed Solar Taurus 70 combustion turbine. The new
proposed emergency generator will be permitted separately through the Environmental Results
Program (ERP) process and therefore is not addressed in this analysis. A BACT analysis is also
presented for fugitive emissions associated with gas leakage from seals and valves during normal
operations and gas venting related to shutdown of the compressor.
Table ES-2 summarizes the BACT conclusions for the new proposed Solar Taurus 70 combustion
turbine over the normal operating conditions between 50 and 100% operating load and ambient
temperatures above 0ºF. The NOX emissions are concluded based on technical and economic
factors. Sulfur dioxide and particulate matter for the combustion turbine will be met based on the use
of low sulfur natural gas fuel. CO, VOC, and HAPs will meet BACT through operation of the oxidation
catalyst. Vented gas emissions will be minimized based on station operational requirements and
fugitive piping components minimization will be based on transportation and use of low VOC
containing natural gas.
Table ES-2
Equipment

Combustion
Turbine

Proposed BACT Summary
Pollutant

Proposed BACT

NOX

9.0 ppmvd at 15% O2 and SoLoNOX at ambient
temperatures ≥ 0ºF
14.82 lb/hr at ambient temperatures < 0ºF
1 lb/startup
1 lb/shutdown

CO

1.25 ppmvd at 15% O2 at ambient temperatures ≥
0ºF and oxidation catalyst
1.07 lb/hr at ambient temperatures < 0ºF and
oxidation catalyst
37 lb/startup
0.7 lb/shutdown

VOC

2.5 ppmvd at 15% O2 at ambient temperatures ≥
0ºF and oxidation catalyst
0.61 lb/hr at ambient temperatures < 0ºF and
oxidation catalyst
10 lb startup
1.5 lb/shutdown

SO2

0.014 lb/MMBtu and use of low sulfur natural gas
fuel

Particulates
(PM/PM10/PM2.5)

0.0066 lb/MMBtu and use of low sulfur natural gas
fuel

HAPs

0.05 lb/hr and oxidation catalyst
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Vented (gas )

VOC

Minimize venting and dry compressor seals

Piping
Components

VOC

Transportation and use of low VOC containing
natural gas
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1.0

1-1

Introduction

Tennessee Gas Pipeline Company, L.L.C. (TGP) is proposing to upgrade natural gas transmission
pipeline Compressor Station 261 (“CS 261” or the “Station”), located in the town of Agawam,
Massachusetts as part of its Station 261 HP Replacement Project (Project). The contemplated
changes to emission units at the Station require submittal of a non-major Comprehensive Plan
Approval (“NMCPA”) Application to the Massachusetts Department of Environmental Protection
(“MassDEP”) for pre-construction approval.
This attachment to the electronic application documents the Best Available Control Technology
(BACT) analysis conducted to support the NMCPA.
CS 261 is an existing natural gas transmission facility on the TGP pipeline system serving natural
gas customers in the northeast. It was originally constructed in 1960. As reflected in the permitting
history of the Station, upgrades have occurred several times since the Station was initially
constructed in order to ensure that the Station has appropriate equipment to address customer
needs. Current Station operations are authorized under Operating Permit No. WE-13-020, issued
April 16, 2014. The facility is staffed for a single eight-hour daytime shift; however, the facility
operates 24 hours per day. The Station is also continuously, remotely monitored and controlled from
TGP’s gas control facility in Houston, Texas, ensuring safe and reliable operations for our customers
and the general public. The Station currently consists of four (4) natural gas-fired turbine driven
compressors and two (2) emergency generators. Natural gas is used exclusively to fuel the four
compressor turbines and one of the emergency generators. The second emergency generator is
diesel-fired. Depending upon natural gas demand the four turbines may operate simultaneously,
independently, or not at all.
The Project will replace two older turbine/compressor units with one new cleaner-burning turbine/
compressor unit to meet the needs of two Project shippers, including Columbia of Massachusetts
(“CMA”). CMA has requested enhanced services to meet increasing demand on their system and
improved reliability. The Project also includes replacement of an existing older emergency generator
with a cleaner-burning new unit. Table 1-1 summarizes the existing permitted equipment along with
the proposed changes. With the exception of fugitive piping components and vented gas emissions
associated with the proposed new compressor, other existing, exempt, insignificant, and trivial
equipment currently located at the facility will not change as a result of the Project and therefore are
not addressed in the application.
The proposed new turbine will be a Solar Taurus 70-10802S, fueled exclusively with natural gas,
which will replace the existing 1991-vintage Solar Centaur H and 1965-vintage Solar Saturn T-1001
(Operating Permit Units EU#1 and 2). The new Taurus 70 turbine will be equipped with Solar’s lean
premix burner technology, known as SoLoNOxTM. Solar gas turbines with SoLoNOxTM technology
ensure uniform air/fuel mixture to limit nitrogen oxides (“NOx”), carbon monoxide (“CO”), and volatile
organic compounds (“VOC”) emissions. SoLoNOxTM is intrinsic to the turbines, and therefore is not
an add-on or exhaust control device.
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Table 1-1

Equipment Summary

Current Station Equipment
(installation date or fuel)

Proposed Changes to Station Equipment
(installation date or fuel)

EU1 – Solar Centaur H Turbine (1991)

EU1 – Solar Centaur H Turbine (1991) (TO BE REMOVED)

EU2 – Solar Saturn T-1001 Turbine (1965)

EU2 – Solar Saturn T-1001 Turbine (1965) (TO BE REMOVED

EU3 – Solar Centaur T-4500 Turbine (1996)

EU3 – Solar Centaur T-4500 Turbine (1996)

EU4 – Solar Centaur 50 Turbine (2000)

EU4 – Solar Centaur 50 Turbine (2000)

EU5 – Waukesha Emergency Gen. (natural gas)

EU5 – Waukesha Emergency Gen. (natural gas) (TO BE REMOVED)

EU6 – Waukesha Emergency Gen. (diesel)

EU6 – Waukesha Emergency Gen. (diesel)
EU7 – New Solar Taurus 70-10802S Turbine (TO BE ADDED)
EU8 – New Emergency Gen. (natural gas) (TO BE ADDED)

The new emergency generator will be a natural gas-fueled, 4-stroke lean-burn Caterpillar 500 ekW
(755 bhp) that will replace the existing 4-stroke rich-burn Waukesha 150 ekW (201 bhp). The new
emergency generator will be authorized through the MassDEP’s Environmental Results Program
(“ERP”). Similar to the engine it is replacing, the emergency generator will be operated during the
performance of normal testing and maintenance procedures, as recommended by the manufacturer,
and it will provide electrical power in the event of circumstances such as a power outage or voltage
reduction. Operation of the unit will be no more than 300 hours per calendar year. A separate ERP
certification will be filed for the emergency generator, and compliance with the ERP performance
standards provides a presumptive determination of BACT.1 Notwithstanding that the emergency
generator will be authorized under the ERP program, the air emissions for this unit are included in the
emissions calculations in the non-major CPA application to estimate the total Project potential
emissions for the regulatory applicability determination.

1

MassDEP Best Available Control Technology (BACT) Guidance (June 21011).
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Best Available Control Technology (BACT)

As part the application for the proposed turbine replacement project, TGP conducted an analysis to
determine the level of emissions control from operation of the facility that would represent the
application of BACT. All new or modified air emission sources in Massachusetts that are subject to
plan approval requirements under 310 CMR 7.02 require a BACT analysis. BACT is defined as “an
emission limitation based on the maximum degree of reduction of any regulated air contaminant
emitted from or which results from any regulated facility which the Department, on a case-by-case
basis taking into account energy, environmental, and economic impacts and other costs, determines
is achievable for such facility through application of production processes and available methods,
systems, and techniques for control of each such contaminant.”
The BACT process applies to the new proposed Solar Taurus 70 combustion turbine. The new
proposed emergency generator will be authorized separately through the Environmental Results
Program (ERP) process. A BACT analysis is also presented for fugitive piping components
emissions and vented gas emissions.

2.1

Technical Approach

BACT requirements are intended to ensure that a proposed project will incorporate control systems
that reflect the latest demonstrated practical techniques for that particular facility. Massachusetts
Department of Environmental Protection (MassDEP) has identified methods for determining BACT,
including use of ‘top-case’ BACT and use of a case-by-case top-down BACT analysis. For top-case
BACT, MassDEP has compiled emission levels as BACT for various sources, including combustion
equipment2.
For top-down BACT, federal and MassDEP guidance establish the analytical framework that TGP
used in this analysis. The evaluation began with the most stringent level of control and proceeded to
the next highest degree until the identification of the appropriate BACT control. The basic steps for
this analysis were as follows:

2



Step 1 – Identify all control technologies/strategies with practical potential for application to
the specific emission unit for the regulated pollutant under evaluation;



Step 2 – Eliminate technically infeasible options or unavailable technology options;



Step 3 – Rank remaining control technologies by control effectiveness;



Step 4 – Evaluate most effective controls and document results to determine if energy,
environmental, and economic impacts justify a conclusion that the controls are achievable
and economically appropriate for the source; if top option is not selected as BACT, evaluate
next most effective control option; and



Step 5 – Select BACT.

http://www.mass.gov/eea/docs/dep/air/approvals/bactcmb.pdf
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For control technologies that have been demonstrated to be technically proven, their suitability for
this project was evaluated based on economic, environmental, and energy considerations. The key
criterion for identifying BACT was the estimated cost-effectiveness of control, expressed in terms of
cost per ton of the pollutant removed. In the case where the top control option is selected for this
project, no additional evaluation was necessary.

2.1.1

Identification, Feasibility, and Ranking of Control Options (Steps 1, 2 and 3)

The first step is identification of the potentially available control technology options, including
consideration of transferable and innovative control measures that may not have previously been
applied to the source type under analysis. A minimum requirement for a BACT determination is that
it meets federal New Source Performance Standards (“NSPS”) limits or other minimum state or local
requirements that would prevail in the absence of BACT decision-making, such as RACT or
Massachusetts emission standards. After elimination of technically infeasible control technologies,
the remaining options are then ranked by control effectiveness from the top controls down.
If the applicant is proposing the most stringent alternative, then no further analysis is required. If the
applicant is not proposing the most stringent alternative, the next steps are applied to identify and
compare the economic, energy, and environmental impacts of the options. Technical considerations
and site-specific sensitive issues will often play a role in BACT determinations. Generally, if the most
stringent technology is rejected as BACT, the next most stringent technology is evaluated and so on.
In order to identify options for each class of equipment, a search of the USEPA RACT/BACT/LAER3
Clearinghouse (“RBLC”) has been performed. The RBLC is a repository for control technology
determinations made throughout the United States and is available to assist in identification of the top
controls and other lesser degrees of control.
The particular grouping for the proposed compressor turbine is the group of small natural gas-fired,
simple-cycle combustion turbines, Source Code 16.110. In the RBLC, small units are those with a
power output of less than 25 MW equivalent (~ 33,525 bhp). The RBLC listing in Source Code
16.110 includes all varieties of simple-cycle natural gas-fired small combustion turbines. This
includes those used for peaking power production, emergency back-up power, and natural gas
compressor drive turbines. The category of compressor drive turbines is different from other simplecycle combustion turbine applications. This is due to the highly variable loads experienced in such
applications as loads and flows follow the real-time demand for natural gas and vary widely on a daily
basis. Simple cycle electric power turbines are dispatched by load balancing authorities for distinct
segments of electric power which lets operators lock in at a certain load level. The RBLC analysis,
therefore, has been limited to simple-cycle combustion turbine applications in the natural gas
compressor category only.
TGP consulted this database for other recently permitted natural gas compressor turbines as the first
step in developing a list of the most recent BACT/LAER decisions for similar sources. TGP notes
that turbines used for natural gas compression have been permitted with higher emission limits than
comparable turbines used for power generation. This is one reason why the Environmental Results
Program under 7.26(43)(a)2. states that “a unit used to compress natural gas at a pipeline
compressor station” does not have to meet the same requirements as electric power turbines.

3

Lowest Achievable Emission Rate
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In addition to the USEPA RBLC, recent compressor station turbines in operation from Massachusetts
and other states in the region (New York, Rhode Island, and Connecticut) which did not appear in the
RBLC were consulted. The results of the RBLC search and information from permits not found in the
RBLC are summarized on a pollutant-specific basis in the following sections to identify and rank
alternative technologies and achievable levels of control.

2.1.2

Economic, Energy, and Environmental Impact Analysis (Step 4)

The BACT economic analysis consists of a cost-effectiveness calculation for certain control
technology alternatives. The cost of implementing the control equipment or technique includes both
the capital cost of equipment and annual operating costs. The total annualized cost of control is
determined by amortization of the total capital cost over a period of ten years at present interest
rates, plus the annual costs for any fuels, maintenance, operating labor, and other annual costs. This
annualized cost is then divided by the reduction in pollutant emissions (typically in units of tons of a
pollutant) afforded by implementing the particular controls. Cost-effectiveness ($/ton) of an option is
simply the equivalent annual cost ($/yr) divided by the annual emissions controlled (ton/yr).
No economic analysis is required if either the most effective option is proposed or if there are no
technically feasible control options. In the case of the proposed Project, an economic impact
analysis is presented for technically feasible control technologies that could be considered
candidates for BACT.
In the BACT energy impacts analysis, two forms of energy impacts that may be associated with a
control option can normally be quantified. For gas turbines, increases in energy consumption
resulting from reduced operating efficiency may be shown as incremental BTUs or fuel consumed
per year. Also, the installation of a control option may reduce the output and/or reliability of the
proposed equipment. Control equipment often has parasitic energy consumption, which takes away
from energy that would otherwise be available for sale or other use. These can be treated as a
power penalty applicable to a particular control technology.
The primary focus of the environmental impact analysis is the reduction in ambient concentrations of
the air contaminant being controlled. Increases or decreases in emissions of other criteria or noncriteria air contaminants may occur with some technologies, and should also be identified. Non-air
impacts, such as solid waste disposal and increased water consumption or treatment and solid waste
by-products, may be an issue for some projects and control options.

2.1.3

BACT Determination (Step 5)

The determination of BACT for each air pollutant and emissions unit is based on a review of the three
impact categories and the technical factors that affect feasibility of the control alternatives under
consideration.
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Turbine Nitrogen Oxides

The formation of nitrogen oxides (“NOX”) is determined by the interaction of chemical and physical
processes occurring within the combustion chamber of the turbine. There are two principal forms of
NOX designated as “thermal” NOX and “fuel” NOX. Thermal NOX formation is the result of oxidation of
atmospheric nitrogen contained in the inlet air in the high-temperature, post-flame region of the
combustion zone. The major factors influencing thermal NOX formation are temperature,
concentrations of nitrogen and oxygen in the inlet air and residence time within the combustion zone.
Fuel NOX is formed by the oxidation of fuel-bound nitrogen. In natural gas combustion turbines, most
NOx is due to thermal formation from combustion. Adjusting the combustion process and/or
installing post-combustion controls can both be used to control NOX formation. TGP is proposing to
utilize the Solar Turbine inherent lean premix technology (Dry Low NOx Combustors), known as
SoLoNOxTM. Solar gas turbines with SoLoNOxTM use this technology to ensure a uniform lean
air/fuel mixture and to limit NOx to achieve BACT emission rates. Using the required top-down
format, the following paragraphs provide a technical description and analysis of the NOX control
technologies applicable to compressor station simple-cycle combustion turbines. The NSPS Subpart
KKKK emission limitation of 25 ppmvd at 15% O2 is considered the minimum acceptable BACT
limitation.

3.1.1

Identification of Top Control Technologies

The potentially available technologies for the control of NOX from compressor station simple-cycle
combustion turbines are:


Selective Catalytic Reduction (“SCR”),



Selective Non-Catalytic Reduction (“SNCR”),



Dry Low-NOX Combustors (SoLoNOxTM) (“DLN”),



SCONOX (renamed EMX, but historically known as SCONOx), and



Water / Steam Injection.

Historically, SCR and SCONOX/EMX have the highest control efficiencies for NOX. However, with
advances in the state-of-the-art of combustion turbine design very low emissions can also be
achieved with advanced dry low NOX combustors (lean premix technology). Dry technologies refers
to a class of fuel combustion designs for gas turbines which use pre-mixing of air and fuel with lean
fuel-to-air mixtures to modify combustion. This allows combustion in the turbine to proceed to
completion with more uniform temperatures within the combustion zones and a corresponding
reduction in NOX emissions. The resulting lean combustion (excess air) quenches thermal NOx
formation. This is primarily a pollution prevention alternative developed in response to ongoing
studies of NOX formation.
SCR and SCONOX/EMX are add-on devices that use beds of catalyst or chemical adsorbents to react
or absorb NOX in order to reduce it to nitrogen and water. These add-on controls are sometimes
used in conjunction with DLN techniques to lower NOX emissions.
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Early dry-low NOX (“DLN”) emission rates were 42 ppmvd at 15% O2 (gas), followed later by 25
ppmvd at 15% O2 designs. With an advance in the state-of-the-art called augmented backside
cooling, thermal barrier control (“ABC/TBC”), Solar turbines are now routinely able to attain NOX
emission rates as low as 15 ppmvd at 15% O2 under most ambient temperature conditions (i.e.
above 0°F). The most recent advances that Solar has been able to achieve with its SoLoNOxTM DLN
package is 9 ppmvd at 15% O2.
Water and steam injection were two of the earliest methods for NOX control in combustion turbines.
They use highly purified water or steam and inject the liquid or gas directly into the combustor
(burner) of the gas turbine. This has the dual effect of lowering peak flame temperatures and
enhancing performance by the large increase in volume associated with the phase change of water
or superheating of steam injected to the flame zone.
SNCR uses the similar ammonia/urea injection as SCR, but without the presence of a catalyst.
Instead, the injection is made directly into the exhaust pathway according to the temperature profile.
The temperature window for SNCR is higher than SCR, in the 1600-2000ºF range to achieve the
conversion without catalyst. Control efficiencies for SNCR are lower than SCR and are typically in
the 40-60% range.
3.1.1.1 BACT for NOX from the RBLC Clearinghouse and Other Recent BACT Determinations
To determine the most stringent level of control that has been applied to a small natural gas
compressor turbine, a search of the RBLC was performed for the past ten years. If a facility was
never built or operated, its limits have not been demonstrated to be achievable and are not
considered BACT.
Table 3-1 shows the RBLC BACT determinations for the NOX emissions of simple-cycle compressor
turbines in various states over the past ten years. Note that only simple cycle turbines were
considered because combined cycle turbine systems have an inherently different configuration
downstream of the combustion turbine. Combined cycle systems have heat recovery steam
generators which recover some of the heat generated by the combustion turbine. This heat is mostly
used either for process steam, building heating, or generating electricity from a steam turbine.
Combined cycle turbines are more conducive to installation of SCR because of the ability to place the
SCR system in an optimal temperature location within the heat recovery section.
One project (AK-0083) lists SCR control with a 7 ppm emission rate, but these turbines are not
simple cycle turbines used for natural gas transmission, and are operating in a combined heat and
power system (CHP). Table 1-1 also includes an additional five permitted projects that were not in
the RBLC and a draft compressor station permit in MA. Additionally, the Erving Paper Mill in Erving,
MA has installed a Taurus 60 turbine, which is also part of a CHP system. The CHP projects are not
considered comparable because CHP systems operate similarly to combined cycle turbines.
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RBLC Search and Other Current Permit NOX Limits

Company

NV-0050 MGM Mirage

AK-0083 Agrium U.S. Inc.
Algonquin Gas
NY
Transmission
Algonquin Gas
NY
Transmission
Algonquin Gas
NY
Transmission
Algonquin Gas
CT
Transmission
Algonquin Gas
RI
Transmission
Algonquin Gas
MA
Transmission

Station

MGM
Mirage

Kenai
Nitrogen
Operations

Date Issued

Equipment
Turbine
Generators Units CC007 and
CC008 at City
11/30/2009 Center
Five (5) Natural
Gas Fired
Combustion
1/6/2015 Turbines

Size

4.6 MMBtu/hr

NOx

ppmvd @
15% O2

Control
LeanPre-mix
Technology
and Limiting
ppmvd @ the Fuel to
5 15% O2 Natural Gas

37.6 MMBtu/hr

7

ppmvd @
15% O2
ppmvd @
15% O2
ppmvd @
15% O2
ppmvd @
15% O2
ppmvd @
15% O2
ppmvd @
15% O2
ppmvd @
15% O2

Selective
Catalytic
Reduction

Combined
Heat and
Power

Combined
Heat and
Power
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission

Stony Point

7/15/2015 Mars 100

131 MMBtu/hr

9

Southeast

7/15/2015 Taurus 70

86 MMBtu/hr

9

Southeast

7/15/2015 Mars 100

9

Cromwell

1/29/2015 Mars 100

132 MMBtu/hr
148.88
MMBtu/hr

9

144 MMBtu/hr

9

7,700 HP

9

190 MW

DLN burners,
ppmvd @ limited
Electric Power
9 15% O2 operation
Generation

Burrillville

6/3/2015 Mars 100
Proposed
Weymouth (3/30/17)
Taurus 60

Guadalupe
Guadalupe
Power Partners Generating
TX-0685 LP
Station

(2) simple cycle
10/4/2013 turbines

SoLoNOx

Facility Type

SoLoNOx
SoLoNOx
SoLoNOx
SoLoNOx
SoLoNOx

3.1.1.2 Dry Pre-mix (Lean Pre-mix) Combustors
A stoichiometric air to fuel ratio of 1.0 is when there is just enough combustion air to combust all of
the fuel. Air to fuel ratios below 1.0 are referred to as rich mixtures (i.e., no excess air in the
combustion chamber) while air to fuel ratios above 1.0 are referred to as fuel-lean mixtures (i.e.,
excess air in the combustion chamber). Dry combustors can be used to control emissions by
providing a very lean mixture which has the effect of lowering the flame temperature and thermal
NOX formation.
Dry low-NOX combustor technologies are the current standard for NOX control. Dry low-NOX
combustors, which first achieved 42, then 25, and now 15 ppmvd at 15%O2, are now standard
features of most types of new combustion turbines; and are now as low as 9 ppmvd at 15%O2 for
new gas compressor turbines. Based upon this concept, lean pre-mix combustors are designed to
operate above the stoichiometric air to fuel ratio thereby reducing thermal NOX formation within the
combustion chamber. The lean combustors typically are two-staged pre-mixed combustors designed
for use with natural gas fuel. The first stage serves to thoroughly mix the fuel and air and to deliver a
uniform, lean, unburned air-fuel mixture to the second stage. The Solar Taurus 70 combustion
turbines proposed for the Project will utilize an ABC/TBC (otherwise known as SoLoNOxTM) control
system as described above, which produces expected “uncontrolled” NOX emissions of 9 ppmvd at
15% O2 during natural gas firing at temperatures above 0ºF.
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3.1.1.3 SCR Control Technology
SCR is an add-on NOX control technique that is placed in the exhaust stream following the gas
turbine. SCR involves the injection of aqueous or anhydrous ammonia (“NH3”) into the exhaust gas
stream upstream of a catalyst bed. On the catalyst surface, NH3 reacts with NOX contained within
the exhaust gas to form nitrogen gas (“N2”) and water (“H2O”) in accordance with the following
chemical equations:
4NH3 + 4NO + O2 => 4N2 +6H2O
8NH3 + 6NO2 => 7N2 + 12H2O
The catalyst’s active surface is usually a noble metal (platinum), base metal (titanium or vanadium) or
a zeolite-based material. Metal-based catalysts are usually applied as a coating over a metal or
ceramic substrate. Zeolite catalysts are typically a homogenous material that forms both the active
surface and the substrate. The geometric configuration of the catalyst body is designed for maximum
surface area and minimum obstruction of the flue gas flow path in order to achieve maximum
conversion efficiency and minimum back pressure on the gas turbine. The most common
configuration is a “honeycomb” design. In a typical NH3 injection system, NH3 is drawn from a
storage tank, vaporized and injected upstream of the catalyst bed.
An important factor that affects the performance of an SCR is operating temperature. The
temperature range for standard base metal catalysts is generally between 400 and 800°F. Aeroderivative combustion turbines such as Rolls-Royce Trent 60 typically have exhaust temperatures
within this range. Industrial turbines, such as the Solar Taurus 70, have higher exhaust
temperatures. Two approaches to SCR control of simple-cycle turbines have been devised based on
the type of catalyst used. The so-called “high temperature” zeolite catalysts are reported to operate
over 1,000°F, while precious metal catalysts are sometimes used in conjunction with dilution air
injection for SCR inlet temperature reduction. Additionally, new catalyst formulations for SCR
technology have been developed which allow SCR operation in the higher exhaust gas temperatures
characteristic of the various types of simple-cycle turbines.
In the later 1980’s and into the 1990’s, SCR technology was perfected and eventually became
common for combined-cycle combustion turbines. In a combined-cycle system, the SCR catalyst
must normally be located within the heat recovery steam generator (“HRSG”) where the exhaust gas
temperatures are cooler than the turbine exit temperature and warmer than the stack exit
temperature. An excess of NH3 is required to carry out the reduction of NOx that results in excess
NH3 in the flue gas sent to the stack. This excess NH3 is known as ammonia slip, and early designs
had as much as 20 ppmvd at 15% O2 of NH3 slip.
An exhaust concentration of 9 ppmvd at 15% O2 was considered to be the state-of-the-art emission
rate for NOX from large combined-cycle combustion turbines. As catalyst manufacturers continued to
test new formulations, the 9 ppmvd at 15% O2 emission rate capability decreased to the present level
of 2.0 ppmvd at 15% O2 for natural gas-firing in combined cycle systems. To attain this very low NO X
emission rate, SCR was used to further lower the NOX emission rates achieved using DLN
technology. This combination of controls has long been determined to be LAER for NOX for most
combined-cycle systems.
3.1.1.4 SCONOX/EMX Technology
EmeraChem (formerly Goal Line Technologies) developed another control technology, based on the
absorption of NOX on a solid bed of material. The NOX reacts chemically with the bed material to
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form a nitrate, which is then desorbed in a regeneration step. The regeneration gas is rich in
hydrogen, and the absorbed NOX is reduced to N2 and H2O by the cyclic regeneration process. A
much-publicized advantage to this technology is the chemistry of the process, which does not rely on
NH3. The technology is capable of very low emissions of NOX with no NH3 slip, however, the
operating temperature range for this technology is limited to 300 to 700°F.
3.1.1.5 Water/Steam Injection Technology
Water and steam injection techniques were the only technologies available in the 1980's and were
typically determined to be BACT. A disadvantage to these injection technologies is that typically 0.8
to 1.0 pound of water per pound of fuel fired is required. This can be a disadvantage if adequate
water supplies are not available. For a large turbine, this can require significant quantities of water or
steam. For this reason, design modifications to combustors were pursued in an attempt to obtain
lower NOX emissions without the large water requirements. Wet injection technology has not been
demonstrated to achieve the 9 ppmvd at 15% O2 levels currently available for DLN systems. Another
disadvantage of steam/water injection is the possibility of flame-out, which can affect the way that
TGP meets the public demand for natural gas.

3.1.2

Elimination of Technically Infeasible Options

Of the five control technologies that have been identified as potentially available, two are eliminated
on the basis that they are technically infeasible.
SNCR is not considered technically feasible for a simple cycle turbine because the Solar Taurus 70
exhaust is < 1,000ºF, which is considerably lower than the lower range required for SNCR of
1,600ºF. No combustion turbines have installed SNCR and it cannot be considered demonstrated in
practice.
SCONOx/EMx is not considered technically feasible because the Taurus 70 exhaust is > 800ºF,
which is higher than the effective upper range of 700ºF for SCONOx/EMx. While this operating
temperature may be suitable for the typical environment for combined cycle applications within an
HRSG, the exhaust from a simple-cycle turbine is greater than of 800°F, thus making this control
option technically infeasible for simple-cycle operation.

3.1.3

Ranking of Technically Feasible Options

There are three control technologies that remain under consideration in the next step of the BACT
analysis: SCR, DLN, and water/steam injection,
DLN and SCR are considered the two top candidates for NOX control from simple cycle gas
compressor combustion turbines. Use of outlet concentrations rather than percent control provides a
more meaningful comparison for NOx control technologies, as control equipment vendors are more
likely to provide guarantees on outlet emission concentrations. In addition, as uncontrolled NOx
emissions from the turbine itself can vary, the use of a higher starting point can give the impression of
greater control efficiency, but still only reach the same outlet concentration. The emission range of
2-3 ppm for SCR control is consistent with the lowest permitted levels for electric power combustion
turbines in simple cycle and combined cycle modes of operation. More detailed review of each
candidate technology based on environmental, energy, and economic impacts is included below.
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Table 3-2

Technically Feasible Options for NOx Control

Control Technology
1 SCR
2 DLN
3 Water/Steam Injection

3.1.4

Potential NOx Emissions (ppmvd at 15% O2)
2 – 5.5
9 – 25
20 – 42

Evaluation of Technically Feasible Options

3.1.4.1 Operational Factors Relevant to Compressor Stations
There are five factors that make the operation of turbines at natural gas compressor stations
significantly different from operation at electrical generating stations:
1. Small Scale Units Operated as Direct Compressor Drive Engines;
2. Remotely Dispatched Facilities;
3. Rapid Changes in Pipeline Natural Gas Pressure and Flow in Response to Gas Demand;
4. Diurnal Variability in Natural Gas Flow; and
5. Seasonal Variability in Natural Gas Flow.
Due to high winter demand for natural gas by TGP customers, pipeline flow through the Station
varies annually with the lowest flow rates from approximately late April to late September and the
highest flow rates during the period from October to March. Additionally, the daily flow will vary
based on factors outside the control of TGP, which include the inlet pressure entering the station and
the flow demand of the numerous customers fed by the pipeline. The low demand, low capacity
factors, and low turbine output in the summer will make SCR control, which must be designed for
peak winter operations, less effective during comparatively lower operating loads.
While diurnal flow demand is variable, its peak occurs once daily. These expectedly correspond to
peak comfort heating use and cooking needs of residential and industrial consumers as each
workday begins. As customers draw needed gas, line pressure and flow will correspondingly drop
until the lower set point of the compressor station is reached. At that point, the compressor turbine
and direct drive compressor will start to boost pressure and flow to maintain these variables within set
limits. Large users (such as a peaking electric generation facility) coming on line cause fluctuations
in turbine horsepower output from 50 to 100% of load to follow these demands. As CS 261 is one of
several stations on the pipeline, its load varies depending on operations of the other Stations.
Infrastructure supporting natural gas compressor stations is different from that of supporting electrical
generating peaking stations using simple-cycle combustion turbines. For example, a simple cycle
peaking station may be dispatched to operate in nominal blocks of 50 MW for each of five peaking
turbines, up to a nominal total output of 250 MW. Each unit starts as needed to output 50 MW to the
grid. In contrast, the natural gas processed by a compressor station is accumulated within the
pipeline infrastructure in terms of operating pressure that is subject to high variability due to
unpredictable customer uses.
The variability in compressor output from 50 to 100% load for one or two operational periods results
in significant exhaust gas flow rate and temperature changes during each day of operation. Over the
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ambient temperature range from 0 to 90°F and from 50 to 100% load, exhaust gas flow varies by as
much as 30%. The exhaust flow and temperature fluctuations, in addition to the potential for multiple
daily startups and shutdowns, are not conducive to effective SCR control.
3.1.4.2 SCR performance on Compressor Station Turbines
The only known natural gas compressor station turbines with operational experience using SCR are
located at the Southern California Gas Company Wheeler Ridge and PG&E Kettleman Compressor
Stations in California. These stations did not undergo a BACT analysis, but SCR was required on
these units for compliance with San Joaquin Valley Rule 4703 which was promulgated in response to
an extreme ozone nonattainment designation. Initially, the SCR system at Wheeler Ridge failed to
perform in accordance with the permit requirements of 5 ppm NOX under steady state conditions and
8 ppm NOX under load changing conditions4. The associated ammonia slip was 20 ppmvd at 15%
O2. The initial catalyst installed on three of the turbines rapidly degraded due to temperature cycling.
The turbines were then fitted with different catalysts, which have been in place since and are
reported to be meeting adjusted permit limits after 10,000 hours of operation. The emission rates in
Rule 4703 are 8 ppmvd at 15% O2 NOX under steady state conditions and 12 ppmvd at 15% O2 NOX
under load changing conditions. Ammonia slip at the Kettleman Station is now permitted at 10
ppmvd at 15% O2.
Failure modes for SCR systems can include catalyst sintering, poor exhaust flow distribution, poor
NH3 mixing prior to the SCR catalyst bed and catalyst poisoning. With the possible exception of
catalyst poisoning, all other methods of SCR failure are promoted by the operating characteristics of
compressor stations. Other systems that operate for extended periods at steady load are much less
susceptible to internal damage and flow mal-distribution than the proposed Solar Taurus 70
compressor drive turbine for the Station.
Sintering is a process where the tiny pore structure of the catalytic material loses activity due to
expansion and contraction with changes in temperature. A high internal surface area on which
reactant molecules are successively adsorbed, reacted and then desorbed back to the flowing
exhaust stream characterizes the catalytic materials. Most of the surface area of the catalyst is
internal to the substrate and the reacting gases must first enter the pore structure of the catalyst,
which is a fragile series of miniscule openings. Thermal cycling causes the solid structure to
repeatedly expand and contract, which closes many of the initially available pores leading to a loss in
activity and poor conversion efficiency. A compressor station compounds the thermal stresses
experienced by the catalyst due to hourly operational variations in addition to potential daily startup
periods when the beds must heat to their operating temperature and then cool to ambient
temperature at the end of their operational periods. The initial catalyst installed at Wheeler Ridge
likely experienced such thermal stress, which caused the premature catalyst failure initially. While
the new catalyst appears to perform to meet the current adjusted permit limits, a relatively high NH3
slip is also experienced.
More important to SCR operating efficiency than catalyst sintering is the flow distribution across the
catalyst. The design of any catalytic bed system is based on the maximum exhaust gas flow rate that
gives the minimum contact time for the required conversion efficiency. High NOX conversion
efficiencies can be obtained if the NH3 is uniformly mixed with the exhaust prior to entering the
4

Presentation given by Southern California Gas Company at Gas/Electric Partnership 2008 Workshop in
Houston, TX January 30-31, 2008
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catalyst bed. SCR systems at large combined-cycle power plants, typically operating at or near
100% load, could be optimized if there were more NH3 injectors located further upstream of the
catalyst bed and the injection was calibrated to meter the correct amount of the reactant prior to
entering the bed. NOX concentrations as low as 2 ppmvd at 15% O2 have been obtained with this
optimized approach in situations where the turbine exhaust flow is constant at or near the maximum
exhaust flow rate.
Uniform injection of NH3 can be optimized during commissioning for systems operating at or near
100% continuous load by making adjustments on the sampling of NH3 upstream of the catalyst bed.
Unfortunately, if the exhaust gas flow changes, the velocity profile through the bed will change as well
leading to poor performance.
Pressure drop in catalyst beds (“ΔP”) is a complex phenomenon involving geometrical properties of
the catalyst plate, channels, or particles, but it is generally known to be a function of the square of the
superficial velocity (v) (through the empty bed) as indicated in the equation below:

P  v 2
Adequate backpressure provides a uniform distribution of velocity across the face of the catalyst.
When this velocity drops, pressure drop changes in proportion to the square of the velocity and flow
distribution suffers. In essence, the incoming exhaust, previously distributed across the entire face of
the catalyst bed with adequate pressure drop, now will instead flow in a coherent column directly
through the bed material. This is otherwise known as channeling. With exhaust gas flow reduced by
up to 40% at 50% turbine load, bed pressure will drop to an estimated 36% of its design value
leading to gross flow distribution anomalies and excessive unreacted NOX and NH3. The Wheeler
Ridge low conversion efficiency and high NH3 slip may reflect a compressor station with such
variable flow conditions.
The unique operating characteristics of compressor station turbines, which are not conducive to the
use of SCR systems, accounts for the lack of any new LAER or Top Down BACT decisions requiring
SCR as BACT on any compressor drive turbines since the Wheeler Ridge and Kettleman
installations. The 8 ppmvd at 15% O2 steady state and 12 ppmvd at 15% O2 at variable load levels
required by San Joaquin Valley Rule 4703 are comparable to the 9 ppmvd at 15% O2 emission levels
TM
that can be guaranteed with SoLoNOx .

3.1.4.2.1

SCR Environmental Impacts

There are some significant environmental considerations associated with application of SCR
technology related to NH3 use and emissions (since NH3 can be a precursor to the formation of
PM2.5).


Ammonia slip is a problem inherent to the use of SCR. The Kettleman Station in California is
permitted for NH3 slip levels of 10 ppmvd at 15% O2. This equates to approximately 5.4 tpy
of NH3 emissions generated by operating an SCR system;



NH3 can disassociate to NOX at temperatures around 950ºF, which is near the exhaust
temperature of the Solar Taurus 70; and



Ammonia slip can also create odor issues and could potentially cause an odor nuisance
beyond the property line.
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SCR Energy Impacts

There are parasitic power consumption losses that are experienced in the operation of an SCR
system. First, the pressure drop of the SCR catalyst bed results in approximately a 1 percent drop in
output power from the unit. Second, a 117 kWe heater would be required to vaporize the 19 percent
NH3 solution. Since the turbine exhaust output is too hot for an SCR system, tempering and dilution
air blowers would be needed. The total energy required for operation of an SCR system is estimated
at approximately 550,000 kWh.

3.1.4.2.3

SCR Economic Impacts

Despite the fact that there are only two successful applications of SCR on a simple-cycle compressor
station turbine in a load-varying application, TGP has evaluated the cost of SCR. The budget cost
received by TGP for an SCR system was listed as approximately $1,497,000 for the Solar Taurus 70
with another $500,000 for associated ammonia tank and CEMS related capital costs.
In the manner recommended by USEPA in the QAQPS Control Cost Manual, (Sixth Edition,
EPA/452/B-02-001), an economic evaluation was performed using the capital cost data and the
associated direct and indirect costs for installation of such a system. As shown in the cost calculation
in Table 4-2, USEPA factors for catalytic systems as a function of the purchased equipment cost
were used to determine the total capital cost. The revised seventh edition for SCR systems was not
used as this revision uses cost estimation equations specifically for utility and industrial boilers. As a
result, many of the cost estimation equations rely on boiler net heat rate and steam turbine electric
output.
Table 3-3 is based on uncontrolled NOX emissions of 9 ppmvd at 15% O2 and controlled NOX of 2
ppmvd at 15% O2 as based on MassDEP Top Case BACT for electric power turbines with SCR
control. Table 3-3 shows that application of SCR to the proposed Solar Taurus 70 turbine would
have a cost- effectiveness of approximately $85,000 per ton of NOX controlled. This cost is much
higher than the $11,000-$13,000 per ton upper bound cost range for NOx found in the MassDEP
BACT guidance document. Therefore, an SCR is not cost-effective as BACT for a natural gas
compressor station turbine and was eliminated from further consideration.
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SCR Cost Analysis

Control System Economic Life (yrs):
Interest Rate:

20

Vendor:
Capital Recovery Factor (CRF):

Annual Operating Hours:

7.00%
TBD

8,760

Heat Input Rate (MMBtu/hr):

94.5

Pollutant controlled:

NOx

0.0944

CAPITAL COSTS

ppmvd at
15% O2
lb/MMBtu

lb/hr

tpy

Baseline emissions:

9

0.0332

3.06

13.4

Controlled emissions:

2

0.0074

0.70

3.0

ANNUAL COSTS

Purchased Equipment Cost

Capital Recovery Cost (CR) = CRF * TCI

a. SCR Capital Cost Estimate (Innova Braden)

Vendor

$1,212,231

b. Aqueous ammonia tank with skid (Innova Braden)

Vendor

$285,000

c. CEMS+DAHS and related equipment

Vendor

Total Equipment Cost (EC), less freight & taxes

$219,067
$1,716,298

b. Freight

0.05 * EC

b. Taxes

0.06 * EC

$85,815
$102,978

$372,678

Catalyst Replacement Cost (assuming 4-year catalyst life)
a. Equipment cost per replacement (RC)

0.33 * PEC

$566,378

b. Installation cost

0.25 * RC

$141,595

c. Field/contractor expenses and contingencies

0.18 * RC

d. Total cost per replacement
e. Amortized future worth of replacements at years 4, 8, 12, and 16

FW

Annual Catalyst Recovery Cost (CRR) = CRF * FW
Total Purchased Equipment Cost (PEC)

$1,723,229
$162,661

$1,905,091

Direct Installation Costs
a. SCR System

$101,948
$809,921

Direct Operating Costs
0.45 * PEC

$772,334

a. Operating Labor (OL) = Unmanned

Vendor

$229,450

b. Supervisor Labor = Unmanned

b. CEMS (vendor quote)
Total Direct Installation Costs (DIC)

$1,001,784

$0
0.15 * OL

$0

c. Annual Maintenance (excluding catalyst replacement) = 0.015 * TCI

$59,222

d. Ammonia use (19% aqueous solution)
Total Direct Capital Costs (DCC) = PEC + DIC

$2,906,875

3.44 lb solution per lb NOx removed, at

$9,512
$0.083 per lb solution

d. Electricity for SCR tempering and dilution air blowers / ammonia tank heater / control panel
Indirect Installation Costs

585,806 kWh, at

a. Engineering

0.10 * PEC

b. Construction and Field Expenses

$190,509

$0.140 per kWh

$82,013

Total Direct Operating Costs (DOC)

$150,747

0.05 * PEC

$85,815

c. Contractor Fees

0.10 * PEC

$171,630

d. Startup

0.02 * PEC

$34,326

a. Overhead (60% of OL + Maintenance)

e. Performance Tests

0.01 * PEC

$17,163

b. Property Tax

f. Process Contingencies

0.03 * PEC

$51,489

c. Insurance

0.01 * TCI

$39,482

d. Administration

0.02 * TCI

$78,963

Total Indirect Installation Costs (IIC)
Project Contingency (PC)
Total Capital Investment (TCI) = PEC + DIC + IIC + PC

$550,932

Indirect Operating Costs
$35,533
0.01 * TCI

$39,482

Total Indirect Operating Costs (IOC)

$193,460

Total Annual Cost = CR + CRR + DOC + IOC

$879,546

490,352
$3,948,159

NOx Reduction (tons/yr)
Cost of Control ($/ton - NOx)

10.4
$84,952

3.1.4.3 DLN Evaluation
SoLoNOxTM is Solar Turbine’s dry low NOx combustion package which incorporates augmented
ABC/TBC technology to lower NOX emissions without add-on controls.
The top determination in the RBLC lists BACT as 5 ppmvd at 15% O2 and is for the MGM Mirage
facility in Nevada. The MGM turbine is a Solar Mercury which uses a different type of combustor
configuration than what is available for the larger Taurus model turbine. The Mercury is capable of
attaining lower NOx emissions due to use of a recuperator which results in a lower combustion
temperature/thermal NOx formation. The proposed Taurus turbine is not equipped with a recuperator
and is not able to operate at the Mercury’s low combustion temperature and therefore cannot achieve
the same NOx emission rate. Since MGM’s turbine is much smaller than the proposed Solar Taurus
70 turbine, and since it is based on a different design, it is not a valid comparison for BACT purposes.
3.1.4.4 Water/Steam Injection Evaluation
While water/steam injection is technically feasible, this NO x emission control is not as effective as
other technologies. Wet injection technology has not been demonstrated to achieve the 9 ppmvd at
15% O2 levels currently available for DLN systems and therefore water/steam injection was
eliminated from further consideration.
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BACT Conclusion for NOX

TGP is proposing use of Solar’s SoLoNOXTM combustion technology and a NOX emission limit of 9
ppmvd at 15% O2 as BACT for the new proposed Taurus 70 compressor turbine between 50 and
100% operating load at temperatures above 0ºF subject to periodic stack testing in accordance with
NSPS Subpart KKKK.
TGP is also proposing alternative NOx BACT limits for ambient temperatures less than 0ºF and for
turbine startup/shutdown. The proposed low temperature NOx BACT value is 14.82 lb/hr (equivalent
to 42 ppmvd at 15% O2) for between 50 and 100% operating load at ambient temperatures below
0ºF. This emission level was provided by Solar Turbines when the SoLoNOXTM system does not
operate at below 0ºF ambient temperatures. Comparatively, NSPS Subpart KKKK provides for an
alternate NOx limit of 150 ppm at 15% O2 for ambient temperatures below 0ºF. NOX emissions will
be minimized at low temperatures by using Solar’s recommended cold ambient fuel control logic lowtemperature configuration which includes additional sensors to adjust pilot fuel to the turbine.
Emissions will be minimized during startup and shutdown by following the Solar Turbines
manufacturer’s recommended practices for startup and shutdown. The proposed startup and
shutdown NOx BACT values are 1 lb/startup and 1 lb/shutdown based on emission rates provided by
Solar Turbines. In addition, TGP will minimize startup and shutdown emissions by limiting the
number of events consistent with the sound operation of the facility. TGP will monitor and record the
number of startups and shutdowns. Also, it is TGP’s operating policy and Solar’s recommendation to
not run the turbines at less than 50% load except during a very short time during startup and
shutdown, as it would be potentially damaging to the turbines to operate otherwise.
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Turbine Carbon Monoxide

The same variables of oxygen content, residence time in the combustion zone, and combustion
temperature that are ideally kept low to limit formation of NOX may also lead to associated higher
emissions of carbon monoxide (CO). CO and volatile organic compounds (VOC) are both products
of incomplete combustion, and therefore control of one pollutant will influence the other.

4.1.1

Identification of Top Control Technologies

Good combustion practices have traditionally been used to limit CO emissions as a result of
incomplete combustion. The most common add-on control option for reducing CO emissions from
combustion turbine units is use of an oxidation catalyst. Exhaust gases from the combustion turbine
are passed over a catalyst bed where excess oxygen in the exhaust oxidizes the CO to CO2. The
SCONOX technology contains a precious metal catalyst that oxidizes CO and VOC while absorbing
NOX. Therefore, it is also a technology that must be considered as an oxidation-type technology.
The potentially available technologies are therefore:


Good combustion techniques;



Oxidation catalyst; and



SCONOX/EMX (considered as an oxidation-type technology).

4.1.1.1 BACT for CO from the RBLC Clearinghouse and other recent BACT determinations
To determine the most stringent level of control that has been applied to a small natural gas
compressor turbine, a search of the RBLC was performed for the past ten years. If a facility was
never built or operated, its limits have not been demonstrated to be achievable and are not
considered BACT. The results are shown in Table 4-1.

4.1.2

Elimination of Technically Infeasible Options

Of the three control technologies that have been identified as potentially available, one is eliminated
on the basis that it is technically infeasible.
SCONOx is not considered technically feasible for the same reasons as it was eliminated for
consideration for NOx control. The Taurus 70 exhaust is > 800ºF, which is higher than the upper
SCONOx operating range of 700ºF. While this operating temperature may be suitable for the typical
environment for combined cycle applications within an HRSG, the exhaust from a simple-cycle
turbine is greater than of 800°F, thus making this technology technically infeasible for simple-cycle
operation.

4.1.3

Ranking of Technically Feasible Options

Use of an oxidation catalyst and good combustion control are considered the only two available
options for control of carbon monoxide emissions from the proposed turbine. Since turbine vendors
will tune the emissions toward NOx control, good combustion practices for CO are not considered to
have a reduction compared to the base case.
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Table 4-1

RBLC ID

RBLC Search and Other Current Permit CO Limits

Company

Station

Control

Facility Type

86 MMBtu/hr

ppmvd @
1.25 15% O2

Listed as 25
ppm with 95%
control

Natural Gas
Transmission

7/15/2015 Mars 100

132 MMBtu/hr

ppmvd @
1.25 15% O2

Listed as 25
ppm with 95%
control

Natural Gas
Transmission

Cromwell

1/29/2015 Mars 100

148.88 MMBtu/hr

ppmvd @
1.25 15% O2

Listed as 25
ppm with 95%
control

Natural Gas
Transmission

Burrillville

6/3/2015 Mars 100

144 MMBtu/hr

ppmvd @
1.25 15% O2

Listed as 25
ppm with 95%
control

Natural Gas
Transmission

7,700 HP

ppmvd @
1.25 15% O2

Listed as 25
ppm with 95%
control

Natural Gas
Transmission

ppmvd @
2.5 15% O2

Lean Pre-mix
Technology
and Oxidation
Catalyst

Combined Heat
and Power

NY

Algonquin Gas
Transmission

Southeast

CT

Algonquin Gas
Transmission

RI

Algonquin Gas
Transmission

MA

Algonquin Gas
Transmission

Stony Point

7/15/2015 Mars 100

Southeast

Weymouth

MGM Mirage

Guadalupe Power
Partners LP

Guadalupe
Generating
Station

SEMGAS LP

Rose Valley
Plant

7/15/2015 Taurus 70

Proposed (3/30/17)

Taurus 60
Turbine
Generators Units CC007 and
CC008 at City
11/30/2009 Center

4.6 MMBtu/hr

190 MW

ppmvd @
9 15% O2

DLN burners,
limited
operation

Electric Power
Generation

Turbines 9,443HP Siemens SGT3/1/2013 200-2S
9443 HP

ppmvd @
15 15% O2

Efficient
Design and
Combustion

Electric Power
Generation

(2) simple cycle
10/4/2013 turbines

Ranking Technically Feasible Options for CO Control

Control Technology
1. Oxidation Catalyst
2. Good Combustion Practices

4.1.4

ppmvd @
15% O2

Natural Gas
Transmission

NY

Table 4-2

CO

Listed as 25
ppm with 95%
control

Algonquin Gas
Transmission

OK-0153

Size

ppmvd @
1.25 15% O2

Algonquin Gas
Transmission

NV-0050 MGM Mirage

Equipment

131 MMBtu/hr

NY

TX-0685

Date Issued

Potential CO Control Efficiency (%)
70 – 95
Considered uncontrolled from base case

Evaluation of Technically Feasible Options

4.1.4.1 Good Combustion Techniques
Good combustion techniques simply include the proper ratio of combustion air and fuel to minimize
incomplete combustion without the formation of excessive quantities of pollutants.
Manufacturers will specifically guarantee the emission rate that they have designed their specific
turbine. TGP has received guarantees from Solar that the Taurus 70 turbine can meet an
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uncontrolled CO emission limit of 25 ppmvd at 15% O2 for loads over 50% when the ambient
temperature is greater than 0ºF.
4.1.4.2 Catalytic Oxidation Technologies
The following discussion applies to application of catalytic oxidation technologies in general to the
control of CO emissions from simple-cycle combustion turbines. Use of an oxidation catalyst system
is a proven technology and has been permitted as BACT on several recent compressor station
turbines. TGP has a vendor guarantee of meeting a level of 95% reduction for the CO emissions
from the Taurus 70, this equates to a level of 1.25 ppmvd CO at 15% O2 (0.26 lb/hr) over normal
operating conditions.

4.1.4.2.1

Environmental Impacts

An environmental benefit of using a catalyst is the oxidation of some VOC and hazardous air
pollutant (HAP) emissions in addition to CO.

4.1.5

Best Available Control Technology for CO

TGP is proposing to meet an emission limit of 1.25 ppmvd at 15% O2 (0.26 lb/hr) using good
combustion practices and an oxidation catalyst. This limit will apply over the range of normal
operating conditions between 50 and 100% operating load and ambient temperatures above 0ºF.
Monitoring will be performed to record the catalyst inlet temperature and pressure drop across the
catalyst to assure proper operation.
TGP is also proposing alternative CO BACT limits for temperatures less than 0ºF and for turbine
startup/shutdown. The proposed low temperature CO BACT value is 1.07 lb/hr (equivalent to 5
ppmvd at 15% O2) for between 50 and 100% operating load at temperatures below 0ºF. This
emission level is based on an uncontrolled CO level of 100 ppmvd at 15% O2 as provided by Solar
TM
Turbines when the SoLoNOx system does not operate below 0ºF ambient temperatures and
accounts for 95% control from the oxidation catalyst. Emissions of CO will be minimized at low
temperatures by the oxidation catalyst and using Solar’s recommended cold ambient fuel control
logic low-temperature configuration which includes additional sensors to adjust pilot fuel to the
turbine. The oxidation catalyst is expected to operate at its rated efficiency below 0ºF because it will
be enclosed in the exhaust ductwork and will be exposed to the hot turbine exhaust gases.
Emissions will be minimized during startup and shutdown by following the Solar Turbines
manufacturer’s recommended practices for startup and shutdown and the oxidation catalyst block is
expected to remain heated and active during shutdown. The proposed startup and shutdown CO
BACT values are 37 lb/startup and 0.65 lb/shutdown. These values are based on event emission
rates provided by Solar Turbines and 95% control from the oxidation catalyst during shutdown. Solar
has developed an advanced emissions control option (over previous version) for startup and
shutdown operations for the Taurus 70 that will be utilized for the Project. The emissions control
TM
improves the startup and shutdown transitions to and from SoLoNOx operation. The temperature
and pilot fuel flow control are less abrupt and are able to make the SoLoNOxTM transition smoother.
Without this option, potential CO emissions would increase by 51 lb/startup, 2.45 lb/shutdown, and
an annual increase of 4.01 ton/yr. In addition, TGP will minimize startup and shutdown emissions by
limiting the number of events consistent with the sound operation of the facility. TGP will monitor and
record the number of startups and shutdowns. Also, it is TGP’s operating policy and Solar’s
recommendation to not run the turbines at less than 50% load except during a very short time during
startup and shutdown, as it would be potentially damaging to the turbines to operate otherwise.
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Turbine VOC and VOC HAPs

The same variables of oxygen content, residence time in the combustion zone, and combustion
temperature that are ideally kept low to limit formation of NOX may also lead to associated higher
emissions of VOC and CO. VOC and CO are both products of incomplete combustion; therefore
control of one pollutant will influence the other. As VOC emissions are a combination of many
different organic compounds, including some classified as HAPs by USEPA and MassDEP,
estimation of VOC emissions is typically performed by using a portion of the manufacturer’s
unburned hydrocarbon emissions (UHC).

5.1.1

Identification of Top Control Technologies

The top control for VOC and HAP emissions from combustion turbine units is an oxidation catalyst.
Exhaust gases from the combustion turbine are passed over a catalyst bed where excess oxygen in
the exhaust oxidizes the CO to CO2. The SCONOX technology contains a precious metal catalyst
that oxidizes CO and VOC while absorbing NOX. Therefore, it is also a technology that must be
considered as an oxidation-type technology.
The potentially available technologies are:


Good Combustion Techniques;



Oxidation catalyst; and



SCONOX/EMX (considered as an oxidation-type technology).

5.1.1.1 BACT for VOC from the RBLC Clearinghouse and other recent BACT determinations
To determine the most stringent level of control that has been applied to a small natural gas
compressor turbine, a search of the RBLC was performed for the past ten years. If a facility was
never built or operated, its limits have not been demonstrated to be achievable and are not
considered BACT.
As shown in Table 5-1, the RBLC contains 4 BACT determinations for VOC emissions from simplecycle compressor turbines in various states over the past ten years and an additional 4 which were
not in the RBLC. Four of the determinations listed control as use of an oxidation catalyst. The RBLC
only listed one entry for HAP emissions for small simple-cycle compressor turbines, as shown in
Table 5-2. This is for the MGM Mirage Mercury turbine. As discussed in the NOx section, this turbine
is not comparable to the Taurus 70 proposed at the Station. However, expected HAP emissions
from the Taurus 70 are lower than what was determined to be BACT for MGM Mirage.
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Table 5-1

RBLC ID

RBLC Search and Other Current Permit VOC Limits

Company

AK-0083 Agrium U.S. Inc.
Algonquin Gas
Transmission
MA

Station

Date Issued

Equipment
Size
Five (5) Natural
Gas Fired
Kenai Nitrogen
Combustion
Operations
1/6/2015 Turbines
37.6 MMBtu/hr
Proposed
(3/30/17)
Weymouth
Taurus 60
7,700 HP

CT

Algonquin Gas
Transmission

Cromwell

1/29/2015 Mars 100

RI

Algonquin Gas
Transmission

Burrillville

6/3/2015 Mars 100

NY

Algonquin Gas
Transmission

Stony Point

OK-0153 SEMGAS LP

Rose Valley
Plant

Consumers Energy
MI-0410 Company

Thetford
Generating
Station

NV-0050 MGM Mirage

Table 5-2
RBLC ID

144 MMBtu/hr

7/15/2015 Mars 100
131 MMBtu/hr
Turbines 9,443HP Siemens SGT3/1/2013 200-2S
9443 HP
FG-Peakers: 2
natural gas fired
simple cycle
combustion
7/25/2013 turbines
171 MMBtu/hr
Turbine
Generators Units CC007 and
CC008 at City
11/30/2009 Center
4.6 MMBtu/hr

ppmvd @
15% O2

ppmvd @
15% O2
1.64 (calculated)
ppmvd @
15% O2
2.4
ppmvd @
15% O2
2.65 (calculated)
ppmvd @
15% O2
2.65 (calculated)
ppmvd @
15% O2
2.97 (calculated)

10

ppmvd @
15% O2

Control

Facility Type

No controls
feasible
Oxidation
Catalyst

Combined
Heat and
Power
Natural Gas
Transmission

Oxidation
Catalyst

Natural Gas
Transmission

Oxidation
Catalyst

Natural Gas
Transmission

Oxidation
Catalyst
Efficent
Design and
Combustion

Natural Gas
Transmission
Electric Power
Generation

Efficient
ppmvd @ combustion;
15% O2
natural gas Electric Power
13.27 (calculated) fuel.
Generation

ppmvd @
15% O2
18.73 (calculated)

Limiting the Fuel
to Natural Gas
Only and
Operatingin
Accordance with
the
Manufacturer's
Specification

Combined
Heat and
Power

RBLC Search and Other Current Permit HAP Limits
Company

NV-0050 MGM Mirage

5.1.2

MGM Mirage

148.88 MMBtu/hr

VOC

Station

MGM Mirage

Date Issued

Equipment

Size

Turbine
Generators Units CC007 and
CC008 at City
11/30/2009 Center
4.6 MMBtu/hr

HAPs

lb/MMBtu

0.011 lb/MMBtu

Control
Limiting the Fuel
to Natural Gas
Only and
Operating in
Accordance with
the
Manufacturer's
Specification

Facility Type

Combined
Heat and
Power

Elimination of Technically Infeasible Options

Of the three control technologies that have been identified as potentially available, one was
eliminated on the basis that it is technically infeasible.
SCONOx is not considered technically feasible for the same reasons as it was eliminated for
consideration for NOx and CO control. The Taurus 70 exhaust is > 800ºF, which is higher than the
upper SCONOx operating range of 700ºF. While this operating temperature may be suitable for the
typical environment for combined cycle applications within an HRSG, the exhaust from a simple-cycle
turbine is greater than of 800°F, thus making this technology technically infeasible for simple-cycle
operation.
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Ranking of Technically Feasible Options

Use of an oxidation catalyst and good combustion control are considered the only two available
options for control of volatile organic compounds from the proposed turbine. Good combustion
practices for VOC are not considered to have a reduction compared to the base case since vendor
guarantees on turbine outlet emissions constitute optimized combustion.
Table 5-3

Technically Feasible Options for VOC/HAP Control

Control Technology
1. Oxidation Catalyst
2. Good Combustion
Practices

5.1.4

Potential VOC Control Efficiency (%)
40 – 50
Considered uncontrolled from base case

Evaluation of Remaining Options

5.1.4.1 Good Combustion Techniques
Good combustion techniques simply include the proper ratio of combustion air and fuel to provide
complete combustion without the formation of excessive quantities of pollutants.
Manufacturers will specifically guarantee the emission rate that they have designed their specific
turbine. TGP has received data from Solar that the Taurus 70 turbine can meet a VOC emission limit
of 5 ppmvd at 15% O2 for loads over 50% when the ambient temperature is greater than 0ºF. Solar
data indicates that only 10-20% of the UHC emissions are emitted as VOC, or 5 ppmvd at 15% O2 at
the high end of this estimate.
5.1.4.2 Catalytic Oxidation Technologies
The following discussion applies to application of catalytic oxidation technologies in general to the
control of VOC emissions from simple-cycle combustion turbines. Use of an oxidation catalyst
system is a proven technology and has been permitted as BACT on several recent compressor
stations. As stated, VOC is a combination of many different compounds each with different chemical
structures and properties. As such, different combustion technologies could result in markedly
different formation mechanisms through the combustion process. Turbine load and ambient
temperatures impact the exhaust gas temperature, which in turn affects the ability of the oxidation
catalyst to control VOC. Degradation/deactivation over time of the catalyst can also affect the overall
control efficiency. TGP has vendor guarantees meeting a level of 50% reduction for the VOC and
VOC HAP emissions. This equates to a level of 2.5 ppmvd VOC at 15% O2 (0.0032 lb/MMBtu) and
total HAPs of 0.05 lb/hr (5.1E-04 lb/MMBtu over the expected range of operations at or above 50%
load.

5.1.4.2.1

Environmental Impacts

An environmental benefit of using catalysts is the oxidation of CO as well as VOC and VOC HAP
emissions.

5.1.5

BACT Conclusion for VOC & HAP

TGP is proposing to meet a limit of 2.5 ppmvd at 15% O2 (0.0032 lb/MMBtu) for VOC using good
combustion practices and an oxidation catalyst. Monitoring will be performed to record the catalyst
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inlet temperature and pressure drop across the catalyst to assure proper operation. This limit will
apply between 50 and 100% operating load at temperatures above 0ºF.
A limit of 0.05 lb/hr (0.205 tpy) using the oxidation catalyst is proposed for total HAPs. This limit will
apply over the expected range of normal operating conditions between 50 and 100% operating load
and all ambient temperatures. An alternative HAP limit for ambient temperatures below 0ºF is not
being requested as the proposed limit (i.e., to two decimal places) is inclusive of all ambient
temperatures. The oxidation catalyst is expected to operate at its rated efficiency below 0ºF because
it will be enclosed in the exhaust ductwork and will be exposed to the hot turbine exhaust gases.
TGP is also proposing an alternative VOC BACT limit for temperatures less than 0ºF. The proposed
low temperature BACT value is 0.61 lb/hr (equivalent to 5 ppmvd at 15% O2) for between 50 and
100% operating load at temperatures below 0ºF. This emission level is based on an uncontrolled
VOC level of 10 ppmvd at 15% O2 as provided by Solar Turbines when the SoLoNOxTM system does
not operate below 0ºF ambient temperatures and accounts for 50% control from the oxidation
catalyst. Emissions of VOC will be minimized at low temperatures by the oxidation catalyst and using
Solar’s recommended cold ambient fuel control logic low-temperature configuration which includes
additional sensors to adjust pilot fuel to the turbine. The oxidation catalyst is expected to operate at
its rated efficiency below 0ºF because it will be enclosed in the exhaust ductwork and will be exposed
to the hot turbine exhaust gases.
Emissions will be minimized during startup and shutdown by following the Solar Turbines
manufacturer’s recommended practices for startup and shutdown and the oxidation catalyst block is
expected to remain heated and active during shutdown. The proposed startup and shutdown VOC
BACT values are 10 lb/startup and 1.5 lb/shutdown. These values are based on event emission
rates provided by Solar Turbines and 50% control during shutdown. Solar has developed an
advanced emissions control option (over previous version) for startup and shutdown operations for
the Taurus 70 that will be utilized for the Project. The emissions control improves the startup and
shutdown transitions to and from SoLoNOxTM operation. The temperature and pilot fuel flow control
are less abrupt and are able to make the SoLoNOxTM transition smoother. Without this option,
potential VOC emissions would increase by 8 lb/startup, 2.5 lb/shutdown, and an annual increase of
0.51 ton/yr. In addition, TGP will minimize startup and shutdown emissions by limiting the number of
events consistent with the sound operation of the facility. TGP will monitor and record the number of
startups and shutdowns. Also, it is TGP’s operating policy and Solar’s recommendation to not run
the turbines at less than 50% load except during a very short time during startup and shutdown, as it
would be potentially damaging to the turbines to operate otherwise.
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Turbine Sulfur Dioxide

Emissions of sulfur dioxide are heavily dependent on the sulfur content of the fuel being combusted.
Natural gas is an inherently low sulfur fuel. The only techniques available are use of natural gas as a
low sulfur fuel. TGP will only use natural gas as fuel with less than or equal to 5 gr S/100 scf in the
combustion turbine. No additional add-on controls have been identified that have been installed on
simple cycle natural gas fired combustion turbines.

6.1.1

Identification of Top Control Technologies

No add-on controls for SO2 were identified that have been applied to combustion turbines. Control
techniques identified are the use of low-sulfur containing fuels.
6.1.1.1 BACT for SO2 from the RBLC Clearinghouse and other recent BACT determinations
To determine the most stringent level of control that has been applied to a small natural gas
compressor turbine, a search of the RBLC was performed for the past ten years. If a facility was
never built or operated, its limits have not been demonstrated to be achievable and are not
considered BACT. The sulfur content of the natural gas in the TGP pipeline tariff is set at 5 grains
per 100 scf (approximately equal to 0.014 lb/MMBtu). Emissions in Table 6-1 at the New York and
Connecticut facilities are based on default AP-42 emission factor from AP-42 Section 3.1 (Table 3.12a, footnote h) and not on site-specific sulfur content.
Table 6-1

RBLC ID
CT
NY
NY
NY
RI

MA

RBLC Search and Other Current Permit SO2 Limits

Company
Algonquin Gas
Transmission
Algonquin Gas
Transmission
Algonquin Gas
Transmission
Algonquin Gas
Transmission
Algonquin Gas
Transmission

Algonquin Gas
Transmission

NV-0050 MGM Mirage

Station

Date Issued

Equipment

Cromwell

1/29/2015 Mars 100

Stony Point

7/15/2015 Mars 100

Southeast

7/15/2015 Taurus 70

Southeast

7/15/2015 Mars 100

Burrillville

6/3/2015 Mars 100

Weymouth

MGM Mirage

Proposed
(3/30/17)

Taurus 60

Turbine
Generators Units CC007
and CC008 at
11/30/2009 City Center

Size
148.88
MMBtu/hr
131
MMBtu/hr

lb/MMBtu
lb/MMBtu
0.0033 (calculated)

86 MMBtu/hr
132
MMBtu/hr
144
MMBtu/hr

0.0034 lb/MMBtu

7,700 HP

4.6
MMBtu/hr

SO2

Control

0.0034 lb/MMBtu

0.0034 lb/MMBtu
lb/MMBtu
5 grains
0.0140 (calculated) Sulfur/100 scf

lb/MMScf
14.29 HHV

0.0065 lb/MMBtu

Facility Type
Combined Heat
and Power
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission

Pipeline quality
natural gas with
sulfur content of 5 Natural Gas
Transmission
grains/100 scf

Limiting the Fuel
to Natural Gas
Only

Combined Heat
and Power
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Elimination of Technically Infeasible Options

No options are eliminated as being considered technically infeasible.

6.1.3

Ranking of Technically Feasible Options

The only available option for SO2 is the use of low-sulfur containing fuels.

6.1.4

Evaluation of Remaining Options

There are no adverse impacts with the use of low sulfur containing fuels.

6.1.5

BACT Conclusion for SO2

The facility is proposing to limit emissions of SO2 to 0.014 lb/MMBtu by utilizing natural gas
containing less than or equal to 5 grains of sulfur per 100 scf. This level will apply for all operating
loads and ambient temperatures.
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Turbine Particulate Matter

Particulate matter is a product of combustion which can take different sizes. Larger particles (up to
30 microns in diameter) collectively referred to as PM. Particulates less than 10 microns in diameter
are referred to as PM10. This same convention also applies to small fraction less than 2.5 microns in
diameter, or PM2.5. In addition to physical particles from the combustion process, PM10 and PM2.5
also contain condensable portions which coalesce from vapor after the exhaust leaves the stack.
Particulate matter is formed from natural gas combustion as the result of sulfur contained in the fuel.
Natural gas is an inherently clean burning fuel when compared to gasoline or fuel oil. The only
techniques available are use of natural gas as a low sulfur fuel and good combustion practices

7.1.1

Identification of Top Control Technologies

No add-on controls for particulates were identified that have been applied to combustion turbines.
Control techniques identified are good combustion practices and the use of low-sulfur containing
fuels.
7.1.1.1 BACT for Particulates from the RBLC Clearinghouse and other recent BACT
determinations
To determine the most stringent level of control that has been applied to a small natural gas
compressor turbine, a search of the RBLC was performed for the past ten years. If a facility was
never built or operated, its limits have not been demonstrated to be achievable and are not
considered BACT.

Revised September 2018

AECOM

7-2

Table 7-1

RBLC Search and Other Current Permit Particulate Limits

R B LC

D ate

ID

C o m pa ny

S t a t io n

Is s u e d

E q u ip m e n t

S iz e

PM

lb / M M B t u

NY

A lgo nquin Gas T rans m is s io n

Sto ny P o int

7/15/2015 M ars 100

131 M M B tu/hr

0.0066 lb/M M B tu

NY

A lgo nquin Gas T rans m is s io n

So utheas t

7/15/2015 T aurus 70

86 M M B tu/hr

0.0066 lb/M M B tu

NY

A lgo nquin Gas T rans m is s io n

So utheas t

7/15/2015 M ars 100

132 M M B tu/hr

0.0066 lb/M M B tu

CT

A lgo nquin Gas T rans m is s io n

C ro m well

1/29/2015 M ars 100

148.88 M M B tu/hr

0.0066 lb/M M B tu

RI

A lgo nquin Gas T rans m is s io n

B urrillv ille

6/3/2015 M ars 100

144 M M B tu/hr

0.0066 lb/M M B tu

C o nt ro l

Facility Type
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission
Natural Gas
Transmission

P ipeline quality
natural gas and go o d

0.0066 (T P M 2.5)

Natural Gas
Transmission
Combined Heat
and Power
Natural Gas
Production

P ro po s ed
MA
OK-0148

A lgo nquin Gas T rans m is s io n

Weym o uth

M ark wes t B uffalo C reek Gas

B uffalo C reek

C o LLC

P ro c es s ing P lant

(3/30/17)

c o m bus tio n and
T aurus 60

7,700 H P

0.0066 lb/M M B tu

Sm all C o m bus tio n

o perating prac tic es

lb/M M B tu

9/12/2012 T urbines (&lt;25M W) 10179 H P
T urbines 9,443-H P

OK-0153

SEM GA S LP

A K-0080

M UN IC IP A LIT Y OF
A N C H OR A GE

R o s e Valley P lant

Siem ens SGT -2003/1/2013 2S

9443 H P

lb/M M B tu
0.0066 (T P M 2.5)

N atural Gas -fired
6/3/2013 c o m bus tio n turbine

408.2 M M B tu/hr

lb/M M B tu
0.0066 (T P M 2.5)

A N C H OR A GE
M UN IC IP A L
LIGH T & P OWER

Go o d o peratio n and
c o m bus tio n
prac tic es

P OIN T

A K-0081

EXXON M OB IL

T H OM SON
P R OD UC T ION

C OR P OR A T ION

F A C ILIT Y

lb/M M B tu
6/12/2013 So lar T urbine

7520 KW

0.0066 (T P M 2.5)

Go o d o peratio n and
c o m bus tio n
prac tic es

Electric Power
Generation
Natural Gas
Production

lb/M M B tu
Kenai N itro gent
A K-0083

M I-0410

M I-0420

7.1.2

A grium U.S. Inc .

Operatio ns

C o ns um ers Energy C o m pany

T hetfo rd
Generating Statio n

D T E Gas C o m pany

M ilfo rd

F iv e (5) N atural Gas
F ired C o m bus tio n
1/6/2015 T urbines

(T P M /
T P M 10 /
37.6 M M B tu/hr

Combined Heat
and Power

0.0074 T P M 2.5)

F G-P eak ers : 2
natural gas fired
7/25/2013 s im ple c yc le

6/3/2016 F G-T urbines

Effic ient

171 M M B tu/hr

c o m bus tio n
turbines

10504 H P

lb/M M B tu
0.01 (F P M )

c o m bus tio n; natural
gas
C
o mfuel.
bus tio n air inlet

lb/M M B tu

filter, pipeline quality

(T P M 10 /

natural gas and go o d

0.015 T P M 2.5)

c o m bus tio n

Electric Power
Generation
Natural Gas
Production

Elimination of Technically Infeasible Options

No options are eliminated as being considered technically infeasible.

7.1.3

Ranking of Technically Feasible Options

The only available options identified for the control of particulates are the use of low-sulfur containing
fuels and good combustion practices.

7.1.4

Evaluation of Remaining Options

There are no adverse impacts identified with the use of low sulfur containing fuels or good
combustion practices.

7.1.5

BACT Conclusion for Particulate Matter

TGP is proposing to limit emissions of particulate matter (as PM, PM10, and PM2.5) to 0.0066
lb/MMBtu by utilizing good combustion practices and natural gas with a sulfur content of less than or
equal to 5 grains per 100 scf. This level will apply for all operating loads and ambient temperatures.
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BACT for Venting (Gas Emissions)

Vented gas occurs as part of normal operations for startup and shutdown of the turbine and gas
compressor. Vented processes associated with the Project are case blowdown, compressor seals,
valve operators, and purging. Compressor case venting occurs to relieve pressure on the
compressor seal while the turbine is not operating. Compressor seals are the equipment on the
centrifugal shaft which limits the high pressure gas from escaping the compressor. Valve operators
are gas-actuated values which release gas when the turbine is turned on or off. Purging occurs
when the turbine is opened to the atmosphere for maintenance checks or activities. Some gas will
be vented as air is purged from the system prior to placing the turbine back in operation. The VOC
content of the natural gas transported by TGP is expected to be less than 1% by weight based off of
gas chromatography results on the TGP pipeline.

8.1.1

Identification of Top Control Technologies

Possible control methods for gas venting for all processes are recompression into the pipeline or
flaring. Compressor case venting and compressor seals have additional possible control methods.
Minimizing compressor case venting episodes by maintaining the operating pressure of the
compressor casing after a shutdown is an option where instead of relieving the case pressure when
the turbine shuts down, isolation valves close and trap in gas at pressure while the turbine is offline.
However, maintaining compressor case pressure may not be an available option for all shutdown
cases. This option would be used whenever practicable as allowed by station operation.
Use of dry compressor seals is considered a top technology compared to wet seals which had also
been used historically for centrifugal compressors. Use of wet seals resulted in high pressure gas
permeating the lubricating oil and venting to atmosphere at a higher rate than dry compressor seals
which rely on mechanical compression.

8.1.2

Elimination of Technically Infeasible Options

Recompression is not considered a technically feasible option for the Project. Vented gas from the
Project are low volume, short duration, and infrequent in nature. Capture and recompression of
vented gas to the high pressure of the pipeline would require additional compression equipment
(whether turbines or engines) or some storage capability. Additionally, the station does not have a
low pressure lateral or equipment to utilize low pressure natural gas if the vented gas was
recaptured.
Flaring is considered a technically feasible option for purposes of this BACT analysis.

8.1.3

Ranking of Technically Feasible Options

Minimizing venting is considered the top technically feasible option as it would avoid introduction of
gas VOCs to the atmosphere. Flaring is a less desirable option as some gas VOCs would remain
un-combusted in the flare.
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Evaluation of Remaining Options

Flaring is not considered a viable alternative to venting for the Project, as use of a flare would cause
adverse environmental impacts. Use of a flare would result in emissions of NOx, CO, particulates,
and SO2 which would otherwise be avoided. Also, noise and visual impacts for the surrounding
community make flaring an undesirable option.

8.1.5

BACT Conclusion for Venting VOC

Good operating practices, use of compressor dry seals, and minimizing venting episodes consistent
with the safe and effective use of the equipment are proposed as BACT for venting emissions
associated with the Project.
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BACT for Piping Components

Piping components in high pressure natural gas transmission service are subject to wear and
potentially may develop fugitive emissions. Piping components associated with the Project are
connectors, valves, flanges, and other associated components. The VOC content of the natural gas
transported by TGP is expected to be less than 1% by weight based off of gas chromatography
results on the TGP pipeline.

9.1.1

Identification of Top Control Technologies

A leak detection and repair (LDAR) program has been typically utilized at natural gas transmission
facilities for piping components. Two methods of performing an LDAR program are optical gas
imaging (OGI) and EPA Method 21. Both methods use equipment to detect fugitive emissions
through different means. OGI uses a special camera system to view fugitive gas from piping
components. Using OGI, any gas detected is counted as a leak. Method 21 uses a more complex
approach where the equipment detects concentrations of gas. Typically, a concentration value of
around 500 ppmv is used as a threshold to determine when a component counts as leaking.

9.1.2

Elimination of Technically Infeasible Options

All control options identified are considered technically feasible.

9.1.3

Ranking of Technically Feasible Options

Being equipment based, LDAR methods OGI and Method 21 are roughly equivalent methods for
detecting leaks. However, no definitive control percentage can be assigned to LDAR methodologies
as can be assumed for specific control equipment such as a catalyst based system because of the
different components involved and timing of when the surveys might occur. For economic evaluation
purposes, TGP is assuming that use of an LDAR program would result in 50% control of VOC from
piping components.

9.1.4

Evaluation of Remaining Options

Both of the LDAR (OGI and Method 21) methods are technically feasible options for piping
components. When evaluating the economic impact however, both of the LDAR methods are viewed
cost-prohibitive given the very low amount of VOC emissions expected from Project piping
components.
TGP received a quote from a contractor to perform an LDAR program based on performing either
OGI or Method 21. The cost differential per quarter for actually performing the LDAR survey is
roughly similar at $4,500 for OGI and $5,500 for Method 21, however Method 21 also includes an
additional cost of $4,500 per year for a software subscription fee. Also, the initial setup costs are
much higher for Method 21, with an additional $16,000 to develop a database, tag components, and
develop diagrams. Using annualized costing based on the methodology for SCR in Table 3-3, OGI is
greater than $880,000 per ton of VOC controlled while Method 21 is greater than $1.3 million per ton
of VOC controlled. Neither of these costs are determined to be an acceptable impact for the Project.

Revised September 2018

AECOM

9-2

Table 9-1

OGI Cost Analysis

Control System Economic Life (yrs):
Interest Rate:

20

Annual Operating Hours:

8,760

Pollutant controlled:

VOC

7.00%

Vendor:

TBD

Capital Recovery Factor (CRF):

tpy VOC

0.0944

CAPITAL COSTS

Baseline emissions:

0.042

Controlled emissions:

0.021

ANNUAL COSTS

Purchased Equipment Cost

Capital Recovery Cost (CR) = CRF * TCI

a. Monitoring Plan

Vendor

$614

$6,500
Direct Operating Costs

Total Equipment Cost (EC)

$6,500

Total Capital Investment (TCI) = EC

$6,500

a. Quarterly OGI ($4,500/quarter)

$18,000

Total Direct Operating Costs (DOC)

$18,000

Total Annual Cost = CR DOC

$18,614

VOC Reduction (tons/yr)

0.021

Cost of Control ($/ton - VOC)

Table 9-2

$886,360

Method 21 Cost Analysis

Control System Economic Life (yrs):
Interest Rate:
Vendor:

20
TBD

Capital Recovery Factor (CRF):

Annual Operating Hours:

8,760

Pollutant controlled:

VOC

7.00%

tpy VOC

0.0944

CAPITAL COSTS

0.042

Controlled emissions:

0.021

ANNUAL COSTS

Purchased Equipment Cost

Capital Recovery Cost (CR) = CRF * TCI

a. Monitoring Plan

Vendor

b. Initial Method 21 database setup

Vendor

Total Equipment Cost (EC)

Baseline emissions:

$16,000
$22,500

Direct Operating Costs
a. Quarterly Method 21 ($5,500/quarter)
b. Annual LeakDAS Software License

Total Capital Investment (TCI) = EC

$22,500

$22,000
$4,500

Total Direct Operating Costs (DOC)

$26,500

Total Annual Cost = CR DOC

$28,624

VOC Reduction (tons/yr)
Cost of Control ($/ton - VOC)

9.1.5

$2,124

$6,500

0.021
$1,363,040

BACT Conclusion for Piping Components VOC

TGP proposes to minimize VOC fugitive emissions by transporting and utilizing natural gas that
contains a low VOC percentage.
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BACT Summary

Table 8-1 summarizes the BACT conclusions for the natural gas transmission compressor station
combustion turbine. NOX emissions for the combustion turbine is concluded to be use of Solar’s
SoLoNOx dry low-NOx combustion technology based on technical and economic factors. Sulfur
dioxide and particulate matter for the combustion turbines will be met based on good combustion
practices and the use of low sulfur natural gas fuel. CO, VOC, and HAPs will meet BACT through
good combustion practices and operation of the oxidation catalyst.
Table 10-1

BACT Summary

Equipment

Pollutant

Proposed BACT

NOX

9.0 ppmvd at 15% O2 and SoLoNOX at ambient
temperatures ≥ 0ºF
14.82 lb/hr at ambient temperatures < 0ºF
1 lb/startup
1 lb/shutdown

CO

1.25 ppmvd at 15% O2 at ambient temperatures ≥
0ºF and oxidation catalyst
1.07 lb/hr at ambient temperatures < 0ºF and
oxidation catalyst
37 lb/startup
0.7 lb/shutdown

VOC

2.5 ppmvd at 15% O2 at ambient temperatures ≥
0ºF and oxidation catalyst
0.61 lb/hr at ambient temperatures < 0ºF and
oxidation catalyst
10 lb startup
1.5 lb/shutdown

SO2

0.014 lb/MMBtu and use of low sulfur natural gas
fuel

Particulates
(PM/PM10/PM2.5)

0.0066 lb/MMBtu and use of low sulfur natural gas
fuel

HAPs

0.05 lb/hr and oxidation catalyst

Vented (gas )

VOC

Minimize venting and dry compressor seals

Piping
Components

VOC

Transportation and use of low VOC containing
natural gas

Combustion
Turbine
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Executive Summary

Tennessee Gas Pipeline Company, L.L.C. (“TGP”) is proposing to upgrade natural gas transmission
pipeline Compressor Station 261 (“CS 261” or the “Station”), located in the town of Agawam,
Massachusetts as part of its Station 261 HP Replacement Project (“Project”). The contemplated
changes to emission units at the Station require submittal of a non-major Comprehensive Plan
Approval (“NMCPA”) Application to the Massachusetts Department of Environmental Protection
(“MassDEP”) for pre-construction approval.
The Project will replace two older turbine/compressor units with one new cleaner-burning turbine/
compressor unit to meet the needs of two Project shippers, including Columbia of Massachusetts
(“CMA”). CMA has requested enhanced services to meet increasing demand on their system and
improved reliability. The Project also includes replacement of an existing older emergency generator
with a cleaner-burning new unit. Table ES-1 summarizes the existing permitted equipment along with
the proposed changes. With the exception of fugitive and vented emissions associated with the
proposed new compressor, other existing, exempt, insignificant, and trivial equipment currently
located at the facility will not change as a result of the Project and therefore are not addressed in the
application.
Table ES- 1

Equipment Summary

Current Station Equipment
(installation date or fuel)

Proposed Changes to Station Equipment
(installation date or fuel)

EU1 – Solar Centaur H Turbine (1991)

EU1 – Solar Centaur H Turbine (1991) (TO BE REMOVED)

EU2 – Solar Saturn T-1001 Turbine (1965)

EU2 – Solar Saturn T-1001 Turbine (1965) (TO BE REMOVED)

EU3 – Solar Centaur T-4500 Turbine (1996)

EU3 – Solar Centaur T-4500 Turbine (1996)

EU4 – Solar Centaur 50 Turbine (2000)

EU4 – Solar Centaur 50 Turbine (2000)

EU5 – Waukesha Emergency Gen. (natural gas)

EU5 – Waukesha Emergency Gen. (natural gas) (TO BE REMOVED)

EU6 – Waukesha Emergency Gen. (diesel)

EU6 – Waukesha Emergency Gen. (diesel)
EU7 – New Solar 70-10802S Turbine (TO BE ADDED)
EU8 – New Emergency Gen. (natural gas) (TO BE ADDED)

As required for the NMCPA, a dispersion modeling analysis was conducted to evaluate the Project
criteria pollutant emissions (for the new compressor turbine and emergency generator) relative to the
NAAQS for nitrogen dioxide (“NO2”), sulfur dioxide (“SO2”), carbon monoxide (“CO”), particulate
matter less than 10 microns (“PM10”) and particulate matter less than 2.5 microns (“PM2.5”).
The modeling analysis was conducted in in accordance with MassDEP and USEPA modeling
procedures and using the latest version of USEPA’s preferred dispersion model, AERMOD (Version
18081). Following standard modeling procedure, the first step in modeling to demonstrate compliance
with the NAAQS was to determine the maximum ambient air quality impacts of the Project sources for
comparison to the U.S. Environmental Protection Agency (“USEPA”) Significant Impact Levels
(“SILs”). Pollutants with modeled concentrations less than the SILs do not require further analysis and
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demonstrate compliance with the NAAQS. As shown in Table ES-2, the maximum modeled
concentrations for the Project are below the SILs for all pollutants and averaging periods. Because
the Project modeled concentrations were below the SILs, the Project emissions comply with the
NAAQS without further analysis. However, as requested by MassDEP, a facility-wide NAAQS
modeling analysis was also conducted for the future configuration of the Station with the proposed
Project. The facility-wide NAAQS analysis is summarized in Table ES-3 and shows all concentrations
are below the NAAQS.
Table ES- 2

Pollutant
NO2
CO
PM10
PM2.5

SO2

Modeling Results Summary – Project Only

Averaging Period

Maximum Modeled
3 (1)
Concentration (µg/m )

Significant
Impact Level
3
(µg/m )

Percent of
(2)
SIL

1-hour

2.98

7.5

40%

Annual

0.18

1

18%

1-hour

189.58

2,000

9%

8-hour

19.51

500

4%

24-hour

0.12

5

2%

24-hour

0.10

1.2

9%

Annual

0.01

0.3

3%

1-hour

0.76

7.9

10%

3-hour

0.67

25

3%

24-hour

0.23

5

5%

Annual

0.023

1

2%

(1)

Maximum concentration represents the maximum high-1st-high over 5 years. Maximum concentration for 1hr NO,
24-hr PM2.5 and Annual PM2.5 represents the average high-1st-high at each receptor over the 5 years.
(2)
Approximate, rounded values.
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Table ES- 3

Pollutant
NO2

CO
PM10
PM2.5

SO2

1)
2)
3)

Facility-Wide NAAQS Analysis

Averaging
Period

Modeled Design
Concentration
(µg/m3)

Background
Concentration
(µg/m3)

Total
Concentration
(µg/m3)

NAAQS
(µg/m3)

Percent of
NAAQS(1)

1-hour

(2)

8.23

83.25

91.58

188

49%

1-hour

(3)

25.62

83.25

108.97

188

58%

Annual

0.56

22.84

23.40

100

23%

1-hour

187.44

2528.74

2716.18

40000

7%

8-hour

19.12

2298.85

2317.97

10000

23%

24-hour

0.36

27.67

28.03

150

19%

24-hour

0.21

17.40

17.61

35

50%

Annual

0.03

6.92

6.95

12

58%

1-hour

0.82

11.70

12.52

196.5

6%

3-hour

0.92

12.07

12.99

1300

1%

24-hour

0.32

13.62

13.94

365

4%

Annual

0.04

8.84

8.88

80

11%

Approximate, rounded values.
Based on normal operation emissions for turbines.
Based on below 0°F emissions for turbines.
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Introduction

Tennessee Gas Pipeline Company, L.L.C. (“TGP”) is proposing to upgrade natural gas transmission
pipeline Compressor Station 261 (“CS 261” or the “Station”), located in the town of Agawam,
Massachusetts as part of its Station 261 HP Replacement Project (“Project”). The contemplated
changes to emission units at the Station require submittal of a non-major Comprehensive Plan
Approval (“NMCPA”) Application to the Massachusetts Department of Environmental Protection
(“MassDEP”) for pre-construction approval.
This report documents the dispersion modeling analysis conducted to support the NMCPA Application
to MassDEP for the proposed Station modifications. The purpose of the modeling was to demonstrate
that the proposed facility will comply with the National Ambient Air Quality Standards (“NAAQS”).
Figure 1-1 shows the location of the Station.
CS 261 is an existing natural gas transmission facility on the TGP pipeline system serving natural gas
customers in the northeast. It was originally constructed in 1960. As reflected in the permitting history
of the Station, upgrades have occurred several times since the Station was initially constructed in
order to ensure that the Station has appropriate equipment to address customer’s needs. Current
Station operations are authorized under Operating Permit No. WE-13-020, issued April 16, 2014. The
facility is staffed for a single eight-hour daytime shift; however, the facility operates 24 hours per
day. The Station is also continuously, remotely monitored and controlled from TGP’s gas control
facility in Houston, Texas, ensuring safe and reliable operations for our customers and the general
public. The Station currently consists of four (4) natural gas-fired turbine driven compressors and two
(2) emergency generators. Natural gas is used exclusively to fuel the four compressor turbines and
one of the emergency generators. The second emergency generator is diesel-fired. Depending upon
natural gas demand the four turbines may operate simultaneously, independently, or not at all.
The Project will replace two older turbine/compressor units with one new cleaner-burning turbine/
compressor unit to meet the needs of two Project shippers, including Columbia of Massachusetts
(CMA). CMA has requested enhanced services to meet increasing demand on their system and
improved reliability. The Project also includes replacement of an existing older emergency generator
with a cleaner-burning new unit. Table 1-1 summarizes the existing permitted equipment along with
the proposed changes. With the exception of fugitive and vented emissions associated with the
proposed new compressor, other existing, exempt, insignificant, and trivial equipment currently
located at the facility will not change as a result of the Project and therefore are not addressed in the
application.
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Table 1-1

Equipment Summary

Current Station Equipment
(installation date or fuel)

Proposed Changes to Station Equipment
(installation date or fuel)

EU1 – Solar Centaur H Turbine (1991)

EU1 – Solar Centaur H Turbine (1991) (TO BE REMOVED)

EU2 – Solar Saturn T-1001 Turbine (1965)

EU2 – Solar Saturn T-1001 Turbine (1965) (TO BE REMOVED)

EU3 – Solar Centaur T-4500 Turbine (1996)

EU3 – Solar Centaur T-4500 Turbine (1996)

EU4 – Solar Centaur 50 Turbine (2000)

EU4 – Solar Centaur 50 Turbine (2000)

EU5 – Waukesha Emergency Gen. (natural gas)

EU5 – Waukesha Emergency Gen. (natural gas) (TO BE REMOVED)

EU6 – Waukesha Emergency Gen. (diesel)

EU6 – Waukesha Emergency Gen. (diesel)
EU7 – New Solar 70-10802S Turbine (TO BE ADDED)
EU8 – New Emergency Gen. (natural gas) (TO BE ADDED)

Figure 1-2 shows the Station buildings and Project related equipment locations.
The proposed new turbine will be a Solar 70-10802S, fueled exclusively with natural gas, which will
replace the existing 1991-vintage Solar Centaur H and 1965-vintage Solar Saturn T-1001. The new
TM
turbine will be equipped with Solar’s lean premix burner technology, known as SoLoNOx . Solar
TM
gas turbines with SoLoNOx technology ensure uniform air/fuel mixture to limit nitrogen oxides
(“NOx”), carbon monoxide (“CO”), and volatile organic compounds (“VOC”) emissions. SoLoNOxTM is
intrinsic to the turbines, and therefore is not an add-on or exhaust control device.
The new emergency generator will be a natural gas-fueled, 4-stroke lean-burn Caterpillar 500 ekW
(755 bhp) that will replace the existing 4-stroke rich-burn Waukesha 150 ekW (201 bhp). The new
emergency generator will be permitted through the MassDEP’s Environmental Results Program
(“ERP”). Similar to the engine it is replacing, the emergency generator will be operated during the
performance of normal testing and maintenance procedures, as recommended by the manufacturer,
and it will provide electrical power in the event of circumstances such as a power outage or voltage
reduction. Operation of the unit will be no more than 300 hours per calendar year. A separate ERP
application will be filed for the emergency generator but the air emissions for this unit are included in
the non-major CPA application to estimate the total Project potential emissions for the regulatory
applicability determination.
The dispersion modeling analysis was conducted to evaluate the Project criteria pollutant emissions
relative to the NAAQS for nitrogen dioxide (“NO2”), sulfur dioxide (“SO2”), CO, particulate matter less
than 10 microns (“PM10”) and particulate matter less than 2.5 microns (“PM2.5”). This modeling report
documents the modeling methodology and results. As detailed in Section 3.0, the results of the
modeling analysis demonstrates that the maximum modeled concentrations for the proposed Project
emissions, the new compressor turbine and emergency generator, are less than the U.S.
Environmental Protection Agency (“USEPA”) Significant Impact Levels (“SILs”), thus demonstrating
the Project emissions comply with the NAAQS. However, in addition as requested by MassDEP, a
facility-wide NAAQS modeling analysis was also conducted for the future configuration of the Station
with the proposed Project as documented in Section 3.
All model input and output files will be provided to MassDEP under separate cover to facilitate
detailed review of the analysis.
Revised November 2018

AECOM

Figure 1-2

1-4

Project-Related Equipment Locations

Revised November 2018

AECOM

2-1

2.0

Dispersion Modeling Analysis

2.1

Modeling Methodology

The dispersion modeling was conducted in accordance with MassDEP modeling procedures
provided in their modeling guidelines: Modeling Guidance for Significant Stationary Sources of Ais
Pollution, June 2011. The dispersion modeling was also consistent with the USEPA’s Guideline on
Air Quality Models (“GAQM”) (USEPA, 2005) and guidance provided by USEPA in the March 1, 2011
memorandum, “Additional Clarification Regarding Application of Appendix W Modeling Guidance for
the 1-hour NO2 National Ambient Air Quality Standard” (USEPA, 2011) (“Clarification Memo”; also
applicable to 1-hour SO2 modeling as stated by USEPA in the memo).
The latest version of USEPA’s AERMOD model, Version 18081, was used in the analysis. AERMOD
was applied with the regulatory default options and 5-years (2013-2017) of hourly meteorological
data consisting of surface observations from Bradley International Airport in Windsor Locks, CT (see
Figure 2-1) and concurrent upper air observations from the National Weather Service (“NWS”) in
Albany, NY. AERMOD-ready meteorological data files were obtained from Connecticut Department
of Energy and Environmental Protection (“CTDEEP”). This pre-processed meteorological data set
included the adjusted u-star option (ADJ_U*) consistent with the latest USEPA guidance.
As is standard modeling procedure, the first step in modeling to demonstrate compliance with the
NAAQS is to determine the maximum ambient air quality impacts of the Project sources for
comparison to the USEPA SILs. If modeled concentrations for these sources are less than the
applicable SIL(s), then compliance with the NAAQS is demonstrated with no further analysis
required. However, if a modeled impact exceeds the SIL, then a cumulative modeling analysis,
which accounts for other emission sources at the Station and in the Project area, is required to
demonstrate compliance with the NAAQS.
The Project modeling results indicate impacts below the SILs for all pollutants and averaging periods.
Because the Project modeled concentrations were below the SILs, compliance with the NAAQS was
demonstrated. However, as requested by MassDEP, a facility-wide modeling NAAQS analysis was
also conducted for the future configuration of the Station with the proposed Project
The following sub-sections detail the general aspects of the modeling analysis.
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Location of the Meteorological Station (Airport)
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Model Selection

The suitability of an air quality dispersion model for a particular application is dependent upon several
factors. The following selection criteria have been evaluated:


stack height relative to nearby structures;



dispersion environment;



local terrain; and



representative meteorological data.

The GAQM prescribes a set of approved models for regulatory applications for a wide range of
source types and dispersion environments. Based on a review of the factors discussed below, the
latest version of AERMOD (version 18081) was used to assess air quality impacts for the Project.

2.2.1

Good Engineering Practice Stack Height

A Good engineering practice (“GEP”) stack height analysis was performed for all proposed stacks in
accordance with USEPA’s guidelines (USEPA, 1985). The GEP stack height is defined as the stack
height necessary to ensure that emissions from the stack do not result in excessive concentrations of
any air pollutant as a result of atmospheric downwash, wakes or eddy effects created by the source,
nearby structures or terrain features.
Per the GEP guidelines, the physical GEP height, (“HGEP”), is determined from the dimensions of all
buildings which are within the region of influence using the following equation:
HGEP = H + 1.5L
where:
H = height of the structure within 5L of the stack which maximizes HGEP, and
L = lesser dimension (height or projected width) of the structure.
For a squat structure, i.e., height less than projected width, the formula reduces to:
HGEP = 2.5H
In the absence of influencing structures, a “default” GEP stack height is credited up to 65 meters (213
feet).
A summary of the GEP stack height analyses is presented Table 2-1. The calculated GEP formula
stack height for the new proposed compressor turbine and emergency generator is 80 feet (24.38
meters [m]) based on the controlling structure, which is the compressor building (“BLDD” in modeling
files) with a height of 32 feet (9.75 m) at its peak. The proposed stack heights for the compressor
turbine and emergency generator are 62.5 feet (19.05 m) and 22 feet (6.71 m), respectively.

Revised November 2018

AECOM

2-4

Table 2-1

Summary of GEP Analysis

Emission Source

Model
Source
Name

Stack
Height
(m)

Controlling
Buildings /
Structures

Building
Height
(m)

Projected
Width
(m)

GEP
Formula
Height (m)

Combustion Turbine

TURB

19.05

Compressor
Building - “BLDD”

9.75

20.00

24.38

Emergency Generator

EMGEN

6.71

New Auxiliary
Building
“AUXBLDG”

7.77

10.74

19.42

The proposed compressor turbine stack and emergency generator stack are less than the GEP
formula height and therefore potentially subject to building downwash. Wind direction-specific
building dimensions for input to AERMOD were developed with the USEPA’s Building Profile Input
Processor (“BPIP” or “BPIP-PRIME”) for input to AERMOD. Although the proposed Project stacks
are below the GEP stack heights, and potentially subject to building downwash, the modeling results
are all below the SILs given relatively low emission rates from the sources.
The BPIP input and output files are provided in the modeling archive. The locations and dimensions
of the buildings/structures relative to the exhaust stacks are depicted in Figure 2-2. Buildings with
sloped roofs were represented as multi-tiered structures.

2.2.2

Dispersion Environment

The application of the AERMOD requires characterization of the local (within 3 kilometers (“km”))
dispersion environment as either urban or rural, based on a USEPA-recommended procedure that
characterizes an area by prevalent land use. This land use approach classifies an area according to
12 land use types. In this scheme, areas of industrial, commercial, and compact residential land use
are designated urban. According to USEPA modeling guidelines, if more than 50% of an area within
a 3-km radius of the CS 261 is classified as rural, then rural dispersion coefficients are to be used in
the dispersion modeling analysis. Conversely, if more than 50% of the area is urban, urban
dispersion coefficients are used.
Visual inspection of the satellite image of the 3-km area surrounding the Project location (see Figure
2-3) shows the area is rural. Therefore, the urban model option in AERMOD was not required.
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Buildings and Stacks Used in GEP Analysis
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Land Use Surrounding the Compressor Station 261
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Terrain Considerations

The USEPA modeling guidelines require that the differences in terrain elevations between the stack
top, plume centerline and model receptor locations be considered in the modeling analyses. There
are three types of terrain:


simple terrain – locations where the terrain elevation is at or below the exhaust height of the
stacks to be modeled;



intermediate terrain – locations where the terrain is between the top of the stack and the
modeled exhaust “plume” centerline (this varies as a function of plume rise, which in turn,
varies as a function of meteorological condition); and



complex terrain – locations where the terrain is above the plume centerline.

All three terrain types exist within the modeling domain of the analysis (20 km Cartesian receptor grid
surrounding the Station). As discussed in Section 2.5.1, terrain elevations were developed for the
model receptors.

2.3

Meteorological Data and Processing

The closest, most representative, airport to CS 261 is Bradley International Airport in Windsor Locks,
CT. Five years, 2013 - 2017, of AERMOD-ready meteorological data were obtained from CTDEEP.
CTDEEP processed this meteorological data using surface observations from Bradley International
Airport and concurrent upper air observations from the NWS in Albany, NY. The surface and upper
air data were processed in accordance with USEPA requirements utilizing the AERMOD
meteorological pre-processors and default options along with the ADJ_U* option consistent with the
latest USEPA guidance :


AERMINUTE – computes hourly average wind speed and direction from 1-minute data for
input to AERMET.



AERSURFACE – computes site characteristics (surface roughness, Bowen ratio and albedo)
required by AERMET. AERSURFACE was applied with the site characteristics for the
meteorological data measurement site to determine site characteristics required for
AERMET.



AERMET – consolidates the surface and upper air data files and employs the site
characteristics to generate the meteorological data files input to AERMOD.

2.4

Stack and Emissions Data

2.4.1

Project Sources

The air quality modeling analysis was conducted for the proposed Project at CS 261 to assess air
quality impacts from these new sources. The stack characteristics and exhaust parameters for the
new sources are provided in Tables 2-2 (compressor turbine) and 2-3 (emergency generator).
Values are based on project design data and manufacturer performance data sheets.
For the proposed new turbine, the dispersion modeling analysis was conducted with emission rates
and flue gas exhaust characteristics (flow rate and temperature) that are expected to represent the
range of possible values. Because emission rates and flue gas characteristics for a given turbine
load vary as a function of ambient temperature and fuel use, data were derived for a number of

Revised November 2018

AECOM

2-8

ambient temperature cases for natural gas fuel at 100% and 50% operating loads. The temperatures
were:


0°F, 48°F, 70°F, and 90°F

A detailed summary of the stack exhaust and emissions data for all loads and ambient temperatures
cases are provided in the application. To be conservative and limit the number of cases to be
modeled, the short-term modeling analysis was conducted using the lowest stack exhaust
temperature and exit velocity coupled with the maximum emission rate over all ambient temperature
cases for each operating load. Annual modeling was based on the stack exhaust parameters for
100% load case at 48°F as this case is most representative of annual average conditions. Short term
emissions were based on maximum hourly rates under normal operations. Annual emissions were
based on proposed ton/year emissions from the application. Table 2-2 summarizes the stack
parameters and emission rates used in the modeling for the new compressor turbine. Backup and
derivation for these parameters and rates are provided in Appendix A.
Table 2-2

Stack Parameters and Emission Rates – Taurus 70 Compressor Turbine
Parameter

Values

Load

50%

100%

Annual

Stack Height (m)

19.05

19.05

19.05

Stack Diameter (m)

1.52

1.52

1.52

Exhaust Velocity (m/s)

24.98

30.85

33.88

Exhaust Temperature (K)

747.59

729.82

772.04

NOx

0.281

0.386

0.407

CO

0.024

0.033

---

SO2

0.121

0.167

0.161

PM10/PM2.5

0.057

0.079

0.076

Pollutant Emissions (g/sec)

(1)

(1) Short-term modeling for the turbine was conducted using the lowest stack exhaust temperature and
exit velocity coupled with the maximum lb/hr emission rate over the ambient temperature cases for
each operating load. Annual modeling was based on the stack exhaust parameters for 100%
load/48°F and total ton/year emissions.

Note that MassDEP also requested that the facility-wide modeling for the 1-hour NO2 NAAQS include
a case for below 0°F operations. The following stack parameters and emissions were used for that
analysis:




NOx emission rate = 100% Load - 1.867 g/sec; 50% Load – 1.359 g/sec
Stack exhaust velocity = 100% Load - 34.75 m/sec; 50% Load – 29.79 m/sec
Stack exhaust temperature = 100% Load - 728.15 K; 50% Load – 740.37 K

Under normal operating conditions, the emergency generator will operate on a limited basis for
testing and maintenance only. The emergency generator was conservatively assumed to operate
one hour per day for testing and maintenance purposes. Per MassDEP requirements, it will not
operate more than a total of 300 hours per year. In accordance with MassDEP policy, the
emergency generator was included in the modeling for the 1-hour NO2 and 1-hour SO2 NAAQS
modeling using an annualized emission rate (i.e., computed based on the maximum lb/hr x 300 /8760
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hours per year). The emergency generator was included in the modeling for all other pollutants and
averaging periods where the maximum lb/hr emission rate for the generator was scaled to simulate
that the engine will only be tested for a maximum of one hour/day; i.e. for modeling 1-hour CO, the
maximum lb/hr emission rate was used. For short-term modeling standards that are longer than one
hour (3-hour SO2, 8-hour CO, and 24-hour SO2, PM10, and PM2.5), the hourly rate was divided by the
number of hours in the period to simulate that the engine would only be online for one hour out of the
full modeling period. Table 2-3 summarizes the stack parameters and emission rates used in the
modeling for the new emergency generator. Backup and derivation for these parameters and rates
are provided in Appendix A.
Table 2-3

Stack Parameters and Emission Rates – Emergency Generator

Parameter

Values

Stack Height (m)

6.71

Stack Diameter (m)

0.25

Exhaust Velocity (m/s)

36.36

Exhaust Temperature (K)

682.59
1-hr

3-hr

8-hr

24-hr

Annual

NOx

0.014

--

--

--

0.014

CO

0.839

--

0.105

--

--

SO2

0.00033

0.0032

--

0.0004

0.00033

--

--

--

0.0003

0.0002

Averaging Period
Pollutant
Emissions
(1)
(g/sec)

PM10/PM2.5

(1) For 1-hour NO2 and SO2, in accordance with MassDEP policy, an annualized emission was used based on
300 hours/yr operation. For the 3-, 8- and 24-hour period the hourly emission rate is divided by the number
of hours in the period.

2.4.2

Existing Turbines

The stack parameters and emission rates used in the facility-wide NAAQS modeling for the existing
Centaur T-4500 and Centaur 50 turbines are summarized in Table 2-4 and Table 2-5, respectively.
Backup and derivation for these parameters and rates are provided in Appendix A.
Table 2-4

Stack Parameters and Emission Rates – Existing Centaur T-4500 (EU-3)
Parameter

Values

Operating Case

Normal

Below 0°F

Annual (48ºF)

Stack Height (m)

13.41

13.41

13.41

Stack Diameter (m)

1.22

1.22

1.22

Exhaust Velocity (m/s)

29.57

29.88

29.57

Exhaust Temperature (K)

670.37

663.15

707.59

NOx

1.002

3.149

1.075

CO

0.726

NA

NA

SO2

0.024

NA

0.024

PM10/PM2.5

0.047

NA

0.047

Pollutant Emissions (g/sec)
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Table 2-5

Stack Parameters and Emission Rates – Existing Centaur 50 (EU-4)
Parameter

Values

Operating Case

Normal

Below 0°F

Annual (48ºF)

Stack Height (m)

9.75

9.75

9.75

Stack Diameter (m)

1.72

1.72

1.72

Exhaust Velocity (m/s)

17.73

18.51

17.73

Exhaust Temperature (K)

737.04

733.71

775.93

NOx

0.416

1.283

0.445

CO

0.164

NA

NA

SO2

0.005

NA

0.005

PM10/PM2.5

0.151

NA

0.151

Pollutant Emissions (g/sec)

2.5

Application of AERMOD

AERMOD was applied with the five years (2013-2017) of hourly meteorological data from Bradley
Airport in Windsor Locks, CT to determine the maximum pollutant concentrations from the Project.
The receptor processing and model options are discussed below.

2.5.1

Receptor Data Processing with AERMAP

A comprehensive Cartesian receptor grid extending to 20-km was developed for use in AERMOD to
assess maximum ground-level pollutant concentrations.
The Cartesian receptors grid consisted of the following receptor spacing:


20-m increments beyond the fence out to 300 m;



50-m increments beyond 300 m out to 500 m;



100-m increments beyond 500 m out to 3 km;



500-m increments beyond 3 km out to 5 km;



1000-m increments beyond 5 km out to 10 km; and



2000-m increments beyond 10 km to 20 km.

Additional receptors were placed approximately every 20 meters along the fenced property boundary
of the facility. Figure 2-4 (near-field) and Figure 2-5 (far-field) illustrate the receptor locations.
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Figure 2-4
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Near-Field Model Receptors
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Figure 2-5
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Far-Field Model Receptors
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Terrain elevations were developed from the National Elevation Dataset (“NED”) that was acquired
from USGS1. Receptors and terrain elevations were processed with USEPA’s AERMAP (version
18081). The USEPA modeling guidelines require that the differences in terrain elevations between
the stack top, plume centerline and model receptor locations be considered in the modeling analyses.

2.6

NO2 Modeling

Based on current USEPA guidance, NO2 impacts can be determined by using a three-tiered NOx to
NO2 conversion rate system, where:


Tier 1 assumes 100 percent NO to NO2 conversion;



Tier 2 utilizes the Ambient Ratio Method 2 (ARM2);



Tier 3 allows the use of refined techniques such as the Ozone Limiting Method (OLM) or the
Plume Volume Molar Ratio Method (PVMRM). Both OLM and PVMRM options AERMOD.

Modeled concentrations were assessed using the USEPA default Tier 2 ARM2 methodology. The
default in-stack NO2/NOX of 0.5 was used in ARM2.

2.7

Ambient Air Impact Criteria

The USEPA SILs and NAAQS are summarized for each pollutant and averaging period in Table 2-4.
Based on standard modeling practice, the modeling results for the air emissions associated with the
proposed Project increases alone are first compared to the SILs. For pollutants and averaging
periods where the modeled project impacts are below SILs, no further analysis is required and
compliance with the NAAQS is demonstrated. For pollutants and averaging periods where the
project modeled impacts are greater than the SILs, compliance with the NAAQS was based on
modeling of project sources summed with representative background concentrations to represent
non-modeled sources in the analysis.
In the Guidance for PM2.5 Permit Modeling (05/20/2014), USEPA provides guidance for permitting
authorities to continue to use the vacated PM2.5 SILs as a screening tool to determine whether it is
necessary to conduct a cumulative analysis. If representative monitoring data shows that the
difference between the PM2.5 NAAQS and the measured PM2.5 background concentration is greater
than the applicable SIL, then it can be concluded that a source with an impact below the SIL will not
cause or contribute to a violation of the NAAQS, and no cumulative analysis is required.
Conservatively representative PM2.5 monitored concentrations are available from Springfield, MA
[monitor ID – 25-013-0016, Liberty Street Parking Lot] for 2015-2017. The PM2.5 measured data
(design values) are as follows:

1



24-hour = 17.40 µg/m3 (NAAQS = 35 µg/m3, SIL = 1.2 µg/m3); and



Annual = 6.92 µg/m3 (NAAQS = 12 µg/m3, SIL = 0.3 µg/m3).

http://nationalmap.gov/viewer.html
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Ambient Air Impact Criteria (µg/m3)

Table 2-6

Pollutant
NO2
CO
(1)
PM10

PM2.5

SO2

Lead
(2)

Ozone

NAAQS(3)

Averaging Period

Significant Impact
Levels

Primary

Secondary

1-hour

7.5

188

--

Annual

1

100

100

1-hour

2,000

40,000

--

8-hour

500

10,000

--

24-hour

5

150

150

24-hour

1.2

35

35

Annual

0.3

12

15

1-hour

7.9

196

--

3-hour

25

--

1300

24-hour

5

365

--

Annual

1

80

--

Quarterly

--

0.15

0.15

8-hour

--

0.070 ppm

0.070 ppm

(1) USEPA rescinded the annual PM10 standard.
(2) ppm = parts per million.
(3) Form of standard:
NO2 – 1hr - 98th percentile of annual 1-hour daily maximum concentrations, averaged over 3 years
NO2 – Annual - Annual mean
CO – 1hr and 8 hr - Not to be exceeded more than once per year
PM10 – 24hr - Not to be exceeded more than once per year on average over 3 years
PM2.5 – 24hr - Annual 98th percentile of 24-hour maximum concentrations, averaged over 3 years
PM2.5 – Annual - Annual mean averaged over 3 years
SO2 – 1-hr - 99th percentile of annual 1-hour daily maximum concentrations, averaged over 3 years
SO2 –3 hr - Not to be exceeded more than once per year
SO2 –24 hr - Not to be exceeded more than once per year
SO2 –Annual - Annual mean
Lead - Quarterly - Not to be exceeded
Ozone – 8hr - Annual fourth-highest daily maximum 8hr averaged over 3 years

As indicated by the data, the differences between the background data and NAAQS are greater than
the SILs for both the 24-hour and annual averages. Therefore, as recommended by USEPA in the
Guidance document, the vacated SILs can be used as screening levels, consistent with the USEPA
SILs established for other pollutants, to conclude that the proposed Project will not cause or
contribute to a violation of the PM2.5 NAAQS without the need for a cumulative analysis. For the
proposed Project, all concentrations were below the SILs, so a cumulative analysis was not required.
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Ambient Background Concentrations

Ambient background concentrations of criteria pollutants representative of CS 261 and surrounding
area are provided in Table 2-7. These data are from 2015-2017 and were obtained from the
Springfield, MA monitor from USEPA’s online AirData database. The Springfield monitor is the
closest monitoring station to the Project located approximately 5.5 miles north/northeast of the
Station. These data were used in the facility-wide NAAQs modeling analysis and were summed with
modeled concentrations to represent non-modeled sources.
Table 2-7
Pollutant

Background Concentrations for Facility-Wide NAAQS Analysis

Averaging
Period

Location
Monitoring
Distance
Station ID City/State
(miles)

Rank

(ppm)

(ppb)

(μg/m³)

1-hour

25-013-0016 Springfield, MA

5.5

3 Year Max. 2nd
High

2.2

2,200

2,528.74

8-hour

25-013-0016 Springfield, MA

5.5

3 Year Max. 2nd
High

2.0

2,000

2,298.85

1-hour

25-013-0016 Springfield, MA

5.5

3 Year Avg. 98th
Percentile

0.044

44.33

83.35

Annual

25-013-0016 Springfield, MA

5.5

3 Year Avg. 1st
High

0.012

12.15

22.84

24-hour

25-013-0016 Springfield, MA

5.5

3 Year Avg. 98th
Percentile

---

---

17.40

Annual

25-013-0016 Springfield, MA

5.5

3 Year Avg. 1st
High

---

---

6.92

24-hour

25-013-0016 Springfield, MA

5.5

3 Year Max. 2
High

---

---

27.67

1-hour

25-013-0016 Springfield, MA

5.5

3 Year Avg. 99th
Percentile

0.0045

4.47

11.70

3-hour

25-013-0016 Springfield, MA

5.5

3 Year Max. 2nd
High

0.0046

4.61

12.07

24-hour

25-013-0016 Springfield, MA

5.5

3 Year Max. 2nd
High

0.0052

5.20

13.62

0.0034

3.37

8.84

CO

NO2

PM2.5

PM10

Monitored Concentration

SO2

Annual

25-013-0016 Springfield, MA

5.5

3 Year Avg. 1
High

nd

st

Source: Data is from USEPA AIRS Database (http://www.epa.gov/airquality/airdata/) (EPA 2018) ppm: parts per million
3

µg/m : micrograms per cubic meter
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3.0

Modeling Results

3.1

Significant Impact Analysis

As previously discussed, AERMOD was applied with the 5-years of meteorological data to determine
the maximum modeled concentrations of the Project sources for comparison to the SILs. A
summary of the overall maximum Project impacts is provided in Table 3-1. As shown in Table 3-1,
the maximum modeled impacts for the Project sources are below all SILs. No further analysis is
required and compliance with the NAAQS is demonstrated. However, as requested by MassDEP, a
facility-wide modeling analysis was conducted for the future configuration of the Station with the
proposed Project. The facility-wide NAAQS analysis is summarized in Table 3-2.
Table 3-1

Pollutant
NO2
CO
PM10
PM2.5

SO2

1)

Maximum Modeled Concentrations for Significance Determination – Project
Only

Averaging
Period

AERMOD
Maximum
Concentration –
100% Load
(µg/m3)

AERMOD
Maximum
Concentration –
50% Load
(µg/m3)

Overall
Maximum
Concentration
(µg/m3)

Significant
Impact
Level
(µg/m3)

Percent of
SIL(1)

1-hour

2.88

2.98

2.98

7.5

40%

Annual

0.18

---

0.18

1

18%

1-hour

189.57

189.58

189.58

2,000

9%

8-hour

19.51

19.51

19.51

500

4%

24-hour

0.12

0.11

0.12

5

2%

24-hour

0.10

0.09

0.10

1.2

9%

Annual

0.01

---

0.01

0.3

3%

1-hour

0.76

0.65

0.76

7.9

10%

3-hour

0.67

0.61

0.67

25

3%

24-hour

0.23

0.22

0.23

5

5%

Annual

0.023

---

0.023

1

2%

Approximate, rounded values.
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Table 3-2

Pollutant
NO2

CO
PM10
PM2.5

SO2

1)
2)
3)

3-2

Facility-Wide NAAQS Analysis

Averaging
Period

Modeled Design
Concentration
(µg/m3)

Background
Concentration
(µg/m3)

Total
Concentration
(µg/m3)

NAAQS
(µg/m3)

Percent of
NAAQS(1)

1-hour

(2)

8.23

83.35

91.58

188

49%

1-hour

(3)

25.62

83.35

108.97

188

58%

Annual

0.56

22.84

23.40

100

23%

1-hour

187.44

2528.74

2716.18

40000

7%

8-hour

19.12

2298.85

2317.97

10000

23%

24-hour

0.98

27.67

28.65

150

19%

24-hour

0.48

17.40

17.88

35

51%

Annual

0.06

6.92

6.98

12

58%

1-hour

0.76

11.70

12.46

196.5

6%

3-hour

0.88

12.07

12.95

1300

1%

24-hour

0.28

13.62

13.90

365

4%

Annual

0.03

8.84

8.87

80

11%

Approximate, rounded values.
Based on normal operation emissions for turbines.
Based on below 0°F emissions for turbines.
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Modeling Inputs and Backup Information
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Solar Turbine 70 Source Data Parameters
Parameter
Station
Location
Model
Load
Ambient Temperature
Exhaust flowrate
Exhaust Diameter
Exhaust Velocity
Stack
Exhaust Temperature
Heat Rate
Heat Input
Heat Input

NOx Emissions
1-hr NOx Emissions
NOx Emissions
Annualized NOx Emissions
CO Emissions
CO Emissions
CO Emissions - controlled
CO Emissions - controlled
SO2 emissions
SO2 emissions
SO2 emissions
SO2 emissions
Annualized SO2 Emissions
PM10/2.5
PM10/2.5 emissions
PM10/2.5 emissions
PM10/2.5 emissions
Annualized PM10/2.5 Emissions

Unit

Source

EU7

D Building

--%
ºF
acfm
ft
ft/s
ft
ºF
Btu/hp-hr (LHV)
MMBtu/hr (LHV)
MMBtu/hr (HHV)

---

lb/hr
g/s (1-hr)
ton/year
g/s
lb/hr
g/s
lb/hr
ton/year
lb/MMBtu
lb/hr
g/s
ton/year
g/s (ann)
lb/MMBtu
lb/hr
g/s
ton/year
g/s (ann)

261

Agawam, MA
Taurus 70
100
Solar Turbines Performance Sheet - See Combustion Equipment Manufacturer's
-10
Information
134,330
Design Specifications
5.00
= (flow (acfm) / π (diameter/2)^2))
114.02
Design Specifications
62.5
851
Solar Turbines Performance Sheet - See Combustion Equipment Manufacturer's
7175
Information
86.27
= LHV*1.11
95.76
Solar Turbines Performance Sheet - See Comb. Manuf. Information
(-10F values converted from Solar concentration of 42 ppmvd)
14.82
'< 0ºF NOx lb/hr = 42 ppm NOx * (8710 dscf/MMBtu * 1.194e-07 * (20.9/(20.915) ) * MMBtu/hr (HHV)
= lb/hr * 453.59 / 3,600 s/hr
1.867
Proposed ton/year from application
= ton/yr * 2,000 lb/ton / (8,760 hr/yr * 3,600 s/hr)
Solar Turbines Performance Sheet - See Comb. Manuf. Information
--= lb/hr * 453.59 / 3,600 s/hr
--= lb/hr * (1-0.95) (95% control from oxidation catalyst.)
--Proposed ton/year from application
= (5 gr s/100 scf) * 2 SO2/S * 1,000,000 Btu / (7,000 gr/lb * 1,020 Btu/scf)
--= lb/MMBtu * HHV (MMBtu/hr)
--= lb/hr * 453.59 / 3,600 s/hr
--Proposed ton/year from application
= ton/yr * 2,000 lb/ton / (8,760 hr/yr * 3,600 s/hr)
AP-42 Table 3.1-2a.
--= (lb/MMBtu * HHV (MMBtu/hr))
--= lb/hr * 453.59 / 3,600 s/hr
--Proposed ton/year from application

261

261

261

261

260

261

261

261

261

Agawam, MA
Taurus 70
100
0
132,850
5.00
112.77
62.5
854
7096
85.13
94.49

Agawam, MA
Taurus 70
100
48
130,957
5.00
111.16
62.5
930
7214
82
91.02

Agawam, MA
Taurus 70
100
70
124,914
5.00
106.03
62.5
955
7434
76.15
84.53

Agawam, MA
Taurus 70
100
90
119,228
5.00
101.20
62.5
983
7710
70.94
78.74

Agawam, MA
Taurus 69
49
-10
115,123
5.00
97.72
62.5
873
10449
62.82
69.73

Agawam, MA
Taurus 70
50
0
113,673
5.00
96.49
62.5
886
10336
62
68.82

Agawam, MA
Taurus 70
50
48
105,524
5.00
89.57
62.5
948
10033
57.03
63.30

Agawam, MA
Taurus 70
50
70
100,778
5.00
85.54
62.5
975
10362
53.07
58.91

Agawam, MA
Taurus 70
50
90
96,534
5.00
81.94
62.5
1002
10774
49.57
55.0

3.06

2.94

2.72

2.51

10.79

2.23

2.04

1.89

1.75

0.386

0.370

0.343

0.316

1.359

0.281

0.257

0.238

0.220

5.190
0.654
0.260

4.970
0.626
0.249

4.590
0.578
0.230

4.240
0.534
0.212

-------

3.770
0.475
0.189

3.450
0.435
0.173

3.200
0.403
0.160

2.960
0.373
0.148

0.014
1.323
0.167

0.014
1.275
0.161

0.014
1.184
0.149

0.014
1.103
0.139

-------

0.014
0.964
0.121

0.014
0.887
0.112

0.014
0.825
0.104

0.014
0.771
0.097

0.007
0.624
0.079

0.007
0.601
0.076

0.007
0.558
0.070

0.007
0.520
0.065

-------

0.007
0.454
0.057

0.007
0.418
0.053

0.007
0.389
0.049

0.007
0.363
0.046

14.14
0.407

3.99

5.59
0.161

2.63
0.076

= ton/yr * 2,000 lb/ton / (8,760 hr/yr * 3,600 s/hr)

Solar Turbine Modeled Parameters
Short Term - short-term modeling analysis conducted using the lowest stack exhaust temperature and exit velocity coupled with the maximum emission rate over all ambient temperature cases for each operating load. Emissions based on maximum hourly rates under normal operations. [NOx 1hr modeling for
cold weather conditions (-10F) use that specific scenario's parameters.]
Annual - annual modeling based on the stack exhaust parameters for 100% load case at 48°F as this case is most representative of annual average conditions. Annual emissions based on proposed ton/year emissions from the application.

Parameter

Values

Load
Stack Height (m)
Stack Diameter (m)
Exhaust Velocity (m/s)

50%
19.05
1.52
24.98
29.79
747.59
740.37
0.281

100%
19.05
1.52
30.85
34.75
729.82
728.15
0.386

Annual (48ºF)
19.05
1.52
33.88
--772.04
--0.407

NOx <0ºF
(-10ºF)

1.359

1.867

---

CO
SO2

0.024
0.121

0.033
0.167

--0.161

PM10/PM2.5

0.057

0.079

0.076

Exhaust Velocity (m/s) - Cold (-10F)
Exhaust Temperature (K)
Exhaust Temperature (K) - Cold (-10F)
NOx

Pollutant Emissions (g/sec)

Tennessee Gas Pipeline Co., LLC
Compressor Station 261 (Agawam, MA)
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Emergency Generator Source Data Parameters
Parameter
Station
Location
Model
Load
Brake-Horsepower
Fuel Consumption
Heat Input
Exhaust flowrate
Exhaust Diameter
Exhaust Velocity
Stack
Exhaust Temperature
NOx Emissions
1-hr NOx Emissions
Annualized NOx Emissions
1-hr & Annualized
NOx Emissions
CO Emissions
CO Emissions
1-hr CO Emissions
8-hr CO Emissions
SO2 emissions
SO2 emissions
3-hr SO2 Emissions
24-hr SO2 Emissions
SO2 emissions

Unit
EU8
--%
bhp
Btu/bhp-hr
MMBtu/hr
cfm
ft
ft/s
ft
ºF
g/hp-hr
lb/hr
ton/year

Source
261
Agawam, MA
Caterpillar G3412C
Caterpillar G3412C Specification Sheet
Caterpillar G3412C Specification Sheet
Caterpillar G3412C Specification Sheet
= (Btu/bhp-hr * bhp)/1,000,000 Btu/MMbtu)
Caterpillar G3412C Specification Sheet
Design Specifications
= (flow (acfm) / π (diameter/2)^2))
Design Specifications
Caterpillar G3412C Specification Sheet
NSPS Subpart JJJJ, Table 1
= (g/bhp-hr)*(755 bhp)/453.59 g/lb)
= lb/hr * 300 hr/yr / 2,000 lb/ton

100
755
7216
5.45
3904
0.83
119.30
22.0
769
2.00
3.33
0.50

g/s

= ton/yr * 2,000 lb/ton * 453.59 g/s / ( 3,600 s/hr * 8,760 hr/yr)

0.014

g/hp-hr
lb/hr
g/s (1-hr)
g/s (8-hr)

NSPS Subpart JJJJ, Table 1
= (g/bhp-hr)*(755 bhp)/453.59 g/lb)
= lb/hr * 453.59 g/lb / 3,600 s/hr
= lb/hr * 453.59 g/lb / 3,600 s/hr / 8
= (5 gr s/100 scf) * 2 SO2/S * 1,000,000 Btu / (7,000 gr/lb * 1,020
Btu/scf)

4.00
6.66
0.839
0.105

= lb/MMBtu * MMBtu/hr
= lb/hr * 453.59 g/lb / 3,600 s/hr / 3
= lb/hr * 453.59 g/lb / 3,600 s/hr / 8
= lb/hr * 300 hr/yr / 2,000 lb/ton

0.076
0.0032
0.0004
0.01

g/s

= ton/yr * 2,000 lb/ton * 453.59 g/s / ( 3,600 s/hr * 8,760 hr/yr)

0.00033

lb/MMBtu
lb/hr
g/s (24-hr)
ton/year

AP-42 Table 3.2-2
= lb/MMBtu * MMBtu/hr
= lb/hr * 453.59 g/lb / 3,600 s/hr / 24
= lb/hr * 300 hr/yr / 2,000 lb/ton

0.01
0.05
0.0003
0.008

g/s

= ton/yr * 2,000 lb/ton * 453.59 g/s / ( 3,600 s/hr * 8,760 hr/yr)

0.0002

lb/MMBtu
lb/hr
g/s (3-hr)
g/s (24-hr)
ton/year

1-hr & Annualized
SO2 Emissions
PM10/2.5
PM10/2.5 emissions
24-hr PM10/2.5 emissions
Annual PM10/2.5 emissions
Annualized
PM10/2.5 emissions

0.014

Emergency Generator Modeled Parameters
Emissions calculated assuming:
1-hour NO2 and SO2, in accordance with MassDEP policy, an annualized emission was used based on 300 hours/yr
operation. 3-, 8- and 24-hour period the hourly emission rate is divided by the number of hours in the period.

Parameter
Stack Height (m)
Stack Diameter (m)
Exhaust Velocity (m/s)
Exhaust Temperature (K)
Averaging Period
Pollutant Emissions (g/sec)

NOx
CO
SO2
PM 10/PM 2.5

Tennessee Gas Pipeline Co., LLC
Compressor Station 261 (Agawam, MA)

1-hr
0.014
0.839
0.00033

3-hr
----0.0032

Values
6.71
0.25
36.36
682.59
8-hr
--0.105
---

---

---

---
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24-hr
----0.0004

Annual
0.014
--0.00033

0.0003

0.0002
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Solar Centaur T-4500 Source Data Parameters
Parameter

Unit
Station
EU3
Location
-Model
-Stack Height
ft
Exhaust Diameter
ft
Heat Input (average) MMBtu/hr @ 32 ºF
Heat Input (maximum @<0F) MMBtu/hr @ 0 ºF
Ambient Temperature
ºF
Exhaust Temperature
ºF
Exhaust flowrate
lb/hr

Exhaust flowrate
Exhaust Velocity

acfm
ft/s

1-hr Short-Term NOx Emissions
1-hr Short-Term NOx Emissions

lb/hr
g/s (1-hr)

Annualized NOx Emissions

ton/year

Annualized NOx Emissions

g/s (annual)

CO Emissions
CO Emissions
SO2 emissions
1-hr Short-Term SO2 emissions
1-hr Short-Term SO Emissions
SO2 emissions
SO2 emissions
PM10/2.5
Short-Term PM10/2.5 emissions
Short-Term PM10/2.5 emissions
Annualized PM10/2.5 emissions

lb/hr
g/s
lb/MMBtu
lb/hr
g/s (1-hr)
ton/year
g/s
lb/MMBtu
lb/hr
g/s
ton/year

Annualized PM10/2.5 emissions

g/s

Source
C Building
--Visual Inspection
Visual Inspection
Title V Renewal Application Potential
Emissions Calculations
-Solar Turbines Performance Sheet
Predicted Engine Performance
= (exhaust flow (lb/hr) *
(385.6/(60*29))*(460+exhaust
temperature (F))/(460+68))
= (flow (acfm) / π (diameter/2)^2))
Title V Renewal Application Potential
Emissions Calculations
= lb/hr * 453.59 g/s / 3,600 s/hr
Title V Renewal Application Potential
Emissions Calculations
= ton/yr * 2,000 lb/ton * 453.59 g/s / (
3,600 s/hr * 8,760 hr/yr)
Title V Renewal Application Potential
Emissions Calculations
= lb/hr * 453.59 g/s / 3,600 s/hr
AP-42 Table 3.1-2a
= lb/MMBtu * HHV (MMBtu/hr)
= lb/hr * 453.59 g/s / 3,600 s/hr
= lb/hr * 8760 hrs/yr / 2,000 lb/ton
= lb/hr * 453.59 g/s / 3,600 s/hr
AP-42 Table 3.1-2a
= lb/MMBtu * HHV (MMBtu/hr)
= lb/hr * 453.59 g/s / 3,600 s/hr
= lb/hr * 8760 hrs/yr / 2,000 lb/ton
= ton/yr * 2,000 lb/ton * 453.59 g/s / (
3,600 s/hr * 8,760 hr/yr)

261
Agawam, MA
Solar Centaur 40-4500S
44.0
4.00
51.40
56.54
-10
0
48
734
747
814
147,508
145,540
136,782
73,922

73,730

73,140
97.00

98.04

97.79

25.00

7.95

3.149

1.002
37.38
1.075
5.76
0.726
0.0034
0.19
0.024
0.84
0.024

0.0066
0.37
0.047
1.63

0.047

Solar Turbine Modeled Parameters
Short Term - short-term modeling analysis conducted using the lowest stack exhaust temperature and exit velocity coupled with the maximum
emission rate. [NOx 1hr modeling for cold weather conditions (-10F) use that specific scenario's parameters.]
Annual - annual modeling based on the stack exhaust parameters for 48°F as this case is most representative of annual average conditions.
Parameter
Stack Height (m)
Stack Diameter (m)
Exhaust Velocity (m/s)
Exhaust Temperature (K)
NOx
Pollutant Emissions CO
(g/sec)
SO2

Short Term

PM 10/PM 2.5

Tennessee Gas Pipeline Co., LLC
Compressor Station 261 (Agawam, MA)

Page 3 of 4

Annual (48ºF)

29.57
670.37
1.002
0.726
0.024

1-hr - Cold
13.41
1.22
29.88
663.15
3.149
-----

0.047

---

0.047

29.57
707.59
1.075
--0.024

NMCPA Permit Application
Modeling Report Appendix
Revised November 2018

Solar Centaur 50 Source Data Parameters
Parameter

Unit
Station
EU4
Location
-Model
-Stack Height
ft
Exhaust Diameter
ft
Heat Input (average) MMBtu/hr @ 32 ºF
Heat Input (maximum @<0F) MMBtu/hr @ 0 ºF
Ambient Temperature
ºF
Exhaust Temperature
ºF
Exhaust flowrate
lb/hr

Exhaust flowrate
Exhaust Velocity

acfm
ft/s

1-hr Short-Term NOx Emissions
1-hr Short-Term NOx Emissions

lb/hr
g/s (1-hr)

Annualized NOx Emissions

ton/year

Annualized NOx Emissions

g/s (annual)

CO Emissions
CO Emissions
1-hr Short-Term SO2 emissions
1-hr Short-Term SO Emissions
SO2 emissions
SO2 emissions

lb/hr
g/s
lb/hr
g/s (1-hr)
ton/year
g/s

Short-Term PM10/2.5 emissions
Short-Term PM10/2.5 emissions
Annualized PM10/2.5 emissions

lb/hr
g/s
ton/year

Annualized PM10/2.5 emissions

g/s

Source
A Building
--Visual Inspection
Visual Inspection
Title V Renewal Application Potential
Emissions Calculations
-Solar Turbines Performance Sheet
Predicted Engine Performance
= (exhaust flow (lb/hr) *
(385.6/(60*29))*(460+exhaust
temperature (F))/(460+68))
= (flow (acfm) / π (diameter/2)^2))
Title V Renewal Application Potential
Emissions Calculations
= lb/hr * 453.59 g/s / 3,600 s/hr
Title V Renewal Application Potential
Emissions Calculations
= ton/yr * 2,000 lb/ton * 453.59 g/s / (
3,600 s/hr * 8,760 hr/yr)
Title V Renewal Application Potential
Emissions Calculations
= lb/hr * 453.59 g/s / 3,600 s/hr
Title V Renewal Application Potential
Emissions Calculations
= lb/hr * 453.59 g/s / 3,600 s/hr
= lb/hr * 8760 hrs/yr / 2,000 lb/ton
= lb/hr * 453.59 g/s / 3,600 s/hr
Title V Renewal Application Potential
Emissions Calculations
= lb/hr * 453.59 g/s / 3,600 s/hr
= lb/hr * 8760 hrs/yr / 2,000 lb/ton
= ton/yr * 2,000 lb/ton * 453.59 g/s / (
3,600 s/hr * 8,760 hr/yr)

261
Agawam, MA
Solar Centaur 50-6200LS
32.0
5.64
59.84
65.82
-10
0
48
861
867
937
164,282
161,800
148,806
91,085

90,116

87,251
58.17

60.72

60.08

10.18

3.30

1.283

0.416
15.49
0.445
1.30
0.164
0.04
0.005
0.18
0.005
1.20
0.151
5.26
0.151

Solar Turbine Modeled Parameters
Short Term - short-term modeling analysis conducted using the lowest stack exhaust temperature and exit velocity coupled with the maximum
emission rate. [NOx 1hr modeling for cold weather conditions (-10F) use that specific scenario's parameters.]
Annual - annual modeling based on the stack exhaust parameters for 48°F as this case is most representative of annual average conditions.
Short Term

Parameter
Stack Height (m)
Stack Diameter (m)
Exhaust Velocity (m/s)
Exhaust Temperature (K)
NOx
Pollutant Emissions CO
(g/sec)
SO2
PM 10/PM 2.5

Tennessee Gas Pipeline Co., LLC
Compressor Station 261 (Agawam, MA)

Page 4 of 4

Annual (48ºF)

17.73
737.04
0.416
0.164
0.005

1-hr - Cold
9.75
1.72
18.51
733.71
1.283
-----

0.151

---

0.151

17.73
775.93
0.445
--0.005

NMCPA Permit Application
Modeling Report Appendix
Revised November 2018

PREDICTED ENGINE PERFORMANCE

Customer

Model

CENTAUR 50-6200LS

TGPL / Kinder

Package Type

CS/MD

Job ID

Match

Existing Unit Configuration Nominal

59F MATCH

Run By

Fuel System

Date Run

Anthony J Barbagallo

20-Jun-18

GAS

Engine Performance Code

Engine Performance Data

Fuel Type

REV. 4.20.1.22.12

REV. 0.1

CHOICE GAS

DATA FOR NOMINAL PERFORMANCE
Elevation
Inlet Loss
Exhaust Loss
Accessory on GP Shaft

feet
in H2O
in H2O
HP

118
4.0
4.0
15.5
1

2

3

Engine Inlet Temperature
Relative Humidity

deg F
%

-10.0
60.0

0
60.0

48.0
60.0

Driven Equipment Speed

RPM

13240

13235

13302

HP
HP
mmBtu/hr
Btu/HP-hr
%

FULL
6729
55.48
8245
30.862

FULL
6727
54.76
8140
31.259

FULL
6276
51.93
8275
30.749

lbm/hr
deg F
deg F

164282
865
861

161800
867
867

148806
937
937

Specified Load
Net Output Power
Fuel Flow
Heat Rate
Therm Eff
Engine Exhaust Flow
PT Exit Temperature
Exhaust Temperature
Fuel Gas Composition
(Volume Percent)

Methane (CH4)
Ethane (C2H6)
Carbon Dioxide (CO2)
Nitrogen (N2)
Sulfur Dioxide (SO2)

Fuel Gas Properties

LHV (Btu/Scf)

96.53
1.48
1.69
0.30
0.0001
901.7 Specific Gravity

0.5786 Wobbe Index at 60F

This performance was calculated with a basic inlet and exhaust system. Special equipment such as low
noise silencers, special filters, heat recovery systems or cooling devices will affect engine performance.
Performance shown is "Expected" performance at the pressure drops stated, not guaranteed.

Notes

Station 261 Unitt 5A Centaur 50 (T6202s)

1185.4

PREDICTED ENGINE PERFORMANCE

Customer

Model

CENTAUR 40-4500S

TGPL / Kinder

Package Type

CS/MD

Job ID

Match

Existing Unit Configuration Nominal

80F MATCH

Run By

Fuel System

Date Run

Anthony J Barbagallo

20-Jun-18

GAS

Engine Performance Code

Engine Performance Data

Fuel Type

REV. 4.20.1.22.12

REV. 0.2

CHOICE GAS

DATA FOR NOMINAL PERFORMANCE
Elevation
Inlet Loss
Exhaust Loss
Accessory on GP Shaft

feet
in H2O
in H2O
HP

118
4.0
4.0
15.5
1

2

3

Engine Inlet Temperature
Relative Humidity

deg F
%

-10.0
60.0

0
60.0

48.0
60.0

Driven Equipment Speed

RPM

15431

15444

15470

HP
HP
mmBtu/hr
Btu/HP-hr
%

FULL
4755
43.75
9201
27.655

FULL
4662
42.91
9203
27.649

FULL
4210
39.22
9315
27.315

lbm/hr
deg F
deg F

147508
734
734

145540
747
747

136782
814
814

Specified Load
Net Output Power
Fuel Flow
Heat Rate
Therm Eff
Engine Exhaust Flow
PT Exit Temperature
Exhaust Temperature
Fuel Gas Composition
(Volume Percent)

Methane (CH4)
Ethane (C2H6)
Carbon Dioxide (CO2)
Nitrogen (N2)
Sulfur Dioxide (SO2)

Fuel Gas Properties

LHV (Btu/Scf)

96.53
1.48
1.69
0.30
0.0001
901.7 Specific Gravity

0.5786 Wobbe Index at 60F

This performance was calculated with a basic inlet and exhaust system. Special equipment such as low
noise silencers, special filters, heat recovery systems or cooling devices will affect engine performance.
Performance shown is "Expected" performance at the pressure drops stated, not guaranteed.

Notes

Station 261 Unit 1C Centaur 40 (T4502s)

1185.4

APPENDIX I

Air Emissions Calculations

I-1

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Summary
Activity
12" Line 261B Loop
Station 261 HP Replacement

County
Hampden (MA)
Hampden (MA)

Non-Road Equipment
On-Road
Fugitive Dust
Construction Venting (using hot tapping methods)
Pipeline Commissioning (Purging and Inline Inspection)
Total

Non-Road Equipment
On-Road
Fugitive Dust
Construction Compressor Venting
Station Commissioning (Purging)
Total

DEIR Tables
5-2, 5-8

Pipeline Loop
HP Replacement
Total

Pipeline Loop Non-Road
Pipeline Loop On-Road
Pipeline Loop Fugitive Dust
Pipeline Tie-in, no hot tap (not counted for Alternative 1)
Appx H Tables
HP Replacemnet Non-Road
2-1, 2-2
HP Replacemnet On-Road
HP Replacement Fugitive Dust
HP Replacement Construction Compressor Venting
Total (Baseline)
Total (Alternative 1, hot tap)

Appendix I - Air Emission Calculations

Pipeline Length (miles)
2.10
---

CO
32.79
1.71

34.50

NOx
17.39
2.60

20.00

Days
70
150

Months
2.33
5.00

Pipeline Loop Construction - MA + CT
SO2
PM 10
VOC
1.99
0.03
1.13
0.28
0.01
0.29
22.79
0
0.0035
2.27
0.04
24.21

PM 2.5
1.09
0.16
3.42
4.67

Station 261 HP Replacement Construction & Commissioning - MA
SO2
PM 10
PM 2.5
NOx
VOC
5.5366
0.4994
0.01
0.424
0.411
0.69
0.08
0.00
0.08
0.04
2.24
0.34
0.11
0.0032
5.64
6.23
0.69
0.01
2.74
0.79

CO
5.11
0.53

CO2
2,329.72
677.65

CH4
0.08
0.03

N2O
0.18

CO2e
2,384.34
678.31

HAPs
9.20E-02
4.10E-02

0
0.0006
3,007.37

0
0.65
0.76

0

0
16.34
3,078.99

0E+00
5.13E-05
0.13

CO2
725.85
189.00

CH4
0.01
0.01

CO2e
742.71
189.19

HAPs
2.86E-02
1.19E-02

0.02
0.0005
914.87

20.21
0.59
20.82

0.06

505.33
14.71
1,451.94

1.58E-03
4.61E-05
0.04

CH4
0.76
20.82
21.58

N2O
0.18
0.06
0.23

CO2e
3,078.99
1,451.94
4,530.92

HAPs
0.13
0.04
0.18

CH4
0.08
0.03

N2O
0.18
0.00

CO2e
2,384.34
678.31

HAPs
0.09
0.04

11.64
0.01
0.01

0.06
0.00

291.05
742.71
189.19

0.00
0.03
0.01

20.21
31.98
20.34

0.23
0.23

505.33
4,790.92
4,499.88

0.00
0.18
0.18

Project Total Construction & Commissioning (Pipeline Loop + HP Replacement)
SO2
PM 10
PM 2.5
CO2
CO
NOx
VOC
34.50
20.00
2.27
0.04
24.21
4.67
3,007.37
5.64
6.23
0.69
0.01
2.74
0.79
914.87
40.14
26.23
2.97
0.04
26.95
5.46
3,922.24
Project Total Construction Only (Pipeline Loop + HP Replacement)
SO2
PM 10
PM 2.5
CO2
CO
NOx
VOC
32.79
17.39
1.99
0.03
1.13
1.09
2,329.72
1.71
2.60
0.28
0.01
0.29
0.16
677.65
22.79
3.42
0.06
0.01
5.11
5.54
0.50
0.01
0.42
0.41
725.85
0.53
0.69
0.08
0.00
0.08
0.04
189.00
2.24
0.34
0.11
0.02
40.14
26.23
3.02
0.04
26.95
5.46
3,922.25
40.14
26.23
2.96
0.04
26.95
5.46
3,922.24

0.18
N2O
0.06

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction Summary

I-2

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Off-Road Engines - 12" Pipeline Loop
Equipment category based on
NONROAD classification

Description

BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
EB6500
Light Plant
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Tack Rig D-7
HDD Rig (Vermeer D220x300)
Reclaimer (Vermeer R9x12T)
Site Generator
Telehandler (CAT TL943)
Excavator (CAT 320)
Light Plant
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

Tractor/Loader/Backhoe
Light Commerical Air Compressors
Other Construction Equipment
Bore/Drill Rigs
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Logging Equip Fell/Bunch/Skidders
Light Commerical Air Compressors
Other Construction Equipment
Other Construction Equipment
Trencher
Crawler Tractor
Crawler Tractor
Excavators
Excavators
Excavators
Excavators
Forklifts
Light Commercial Generator Set
Light Commercial Generator Set
Light Commercial Pumps
Light Commercial Pumps
Light Commerical Welders
Light Commerical Welders
Cranes
Cranes
Bore/Drill Rigs
Bore/Drill Rigs
Bore/Drill Rigs
Light Commercial Generator Set
Rubber Tire Loader
Excavators
Light Commercial Generator Set
Light Commercial Pumps
Light Commercial Pumps
Light Commercial Pumps

SCC 1

2270002066
2270006015
2270002081
2270002033
2270004066
2270007015
2270004066
2270007015
2270007015
2270006015
2270002081
2270002081
2270002030
2270002069
2270002069
2270002036
2270002036
2270002036
2270002036
2270003020
2265006005
2270006005
2270006010
2270006010
2270006025
2270006025
2270002045
2270002045
2270002033
2270002033
2270002033
2270002033
2270002060
2270002036
2270002033
2270006010
2270006010
2270006010

Fuel
Type

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Gas
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

Engine
Technology
Type

Equipment
HP

Number of
Equipment

Pipeline Loop Construction
T2
94
1
T2
125
2
T2
109
1
T2
162
1
T2
350
1
T2
303
1
T2
350
1
T2
225
1
T2
274
1
T2
49
2
T2
290
1
T2
210
1
T2
23
2
T2
104
2
T2
200
2
T2
161
4
T2
161
1
T2
235
2
T2
97
2
T2
101
1
G4N2O2
15
4
T2
12
6
T2
5
6
T2
50
4
T2
390
1
T2
350
5
T2
135
2
T2
310
3
T2
237
1
T2
520
1
T2
375
1
T2
175
1
T2
237
1
T2
162
1
T2
15
3
T2
150
1
T2
140
1
T2
190
1

Total
Days
119
14
28
28
28
28
28
28
28
91
28
28
28
91
91
91
14
56
56
119
91
14
56
14
119
119
91
91
56
21
21
21
56
28
2
3
4
3

Total
Total
Weeks Months
17
2
4
4
4
4
4
4
4
13
4
4
4
13
13
13
2
8
8
17
13
2
8
2
17
17
13
13
8
3
3
3
8
4
1
1
1
1

2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33

Hours
per Day

Total
Working
hrs

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1,190
280
280
280
280
280
280
280
280
1,820
280
280
560
1,820
1,820
3,640
140
1,120
1,120
1,190
3,640
840
3,360
560
1,190
5,950
1,820
2,730
560
210
210
210
560
280
60
30
40
30

BSFC 2

EFss (g/hp-hr)

2

Load

lb/hp-hr

HC

CO

PM

NOx

0.481
0.367
0.371
0.367
0.367
0.371
0.367
0.371
0.371
0.408
0.371
0.371
0.412
0.371
0.371
0.371
0.371
0.371
0.412
0.371
0.74
0.408
0.408
0.408
0.433
0.433
0.367
0.367
0.367
0.367
0.367
0.367
0.371
0.371
0.408
0.367
0.367
0.367

0.84
0.3384
0.35
0.34
0.1669
0.17
0.1669
0.32
0.32
0.2789
0.32
0.32
0.46
0.35
0.32
0.35
0.35
0.32
0.38
0.35
4.16
0.44
0.5508
0.3672
0.38
0.38
0.34
0.17
0.31
0.17
0.17
0.31
0.32
0.35
0.44
0.3384
0.3384
0.3085

6.08
0.8667
1.33
0.87
0.8425
1.29
0.8425
1.14
1.14
1.5323
1.14
1.14
3.31
1.33
1.14
1.33
1.33
1.14
3.62
1.33
352.57
2.16
4.1127
2.3655
2.17
2.17
0.87
0.84
0.75
0.84
0.84
0.75
1.14
1.33
2.16
0.8667
0.8667
0.7475

0.47
0.18
0.22
0.18
0.1316
0.16
0.1316
0.16
0.16
0.3389
0.16
0.16
0.33
0.22
0.16
0.22
0.22
0.16
0.29
0.22
0.06
0.27
0.5
0.24
0.26
0.26
0.18
0.13
0.13
0.13
0.13
0.13
0.16
0.22
0.27
0.18
0.18
0.1316

5.19
4.1
3.88
4.1
4.3351
4.11
4.3351
3.79
3.79
4.7279
3.79
3.79
4.21
3.88
3.79
3.88
3.88
3.79
4.45
3.88
2.767
4.44
4.3
4.7
4.78
4.78
4.1
4.34
4
4.34
4.34
4
3.79
3.88
4.44
4.1
4.1
4

Factor

2

0.21
0.43
0.59
0.43
0.43
0.59
0.43
0.59
0.59
0.43
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.68
0.43
0.43
0.43
0.21
0.21
0.43
0.43
0.43
0.43
0.43
0.43
0.59
0.59
0.43
0.43
0.43
0.43

AECOM assumed engines tiers for construction based on conservative assumptions regarding start date and length of time from effective dates of engine tiers
NOTES:
Note 1: SCC code based on Appendix A of "Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling", July 2010, EPA-420-R-10-016, NR-005d.
Note 2: Brake-specific fuel consumption, zero hour steady state emission factor (EFss; g/hp-hr), and load factor are from NMIM/NONROAD08 model factors dated May 4, 2009.
If factors weren't available in NONROAD08, factors taken from "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", dated July 2010, EPA-420-R-10-018, NR-009d or
"Exhaust Emission Factors for Nonroad Engine Modeling: Spark-Ignition", July 2010, EPA420-R-10-019, NR-010f.
** Transient Adjustment Factor (TAF) already included in EFss factors.

Appendix I - Air Emission Calculations

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction - NonRoad (Pipe)

I-3

Tennessee Gas Pipeline - 261 Upgrade
Tennessee
Project
Gas
(Looping
PipelineProject
- 261 Upgrade
and HP Replacement
Project (Looping
Project)
Project and HP Replacement Project)
Construction Emissions - Off-Road
Construction
Engines - 12"
Emissions
Pipeline -Loop
Off-Road Engines - 12" Pipeline Loop

Factor
BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
EB6500
Light Plant
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Tack Rig D-7
HDD Rig (Vermeer D220x300)
Reclaimer (Vermeer R9x12T)
Site Generator
Telehandler (CAT TL943)
Excavator (CAT 320)
Light Plant
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

Deterioration factor

"A" 3

Age

Description

3

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

HC

CO

PM

NOx

HC

CO

0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
1.095
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034

0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.08
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101

0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
1.095
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473

0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009

1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
2.095
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034

1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.080
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101

PM

3

NOx

SPM adj4
g/hp-hr

Pipeline Loop Construction
1.473
1.009
0.011
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.009
2.095
1.000
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.009

Adjusted EF (g/hp-hr)
HC

5,9

0.869
0.350
0.362
0.352
0.173
0.176
0.173
0.331
0.331
0.288
0.331
0.331
0.476
0.362
0.331
0.362
0.362
0.331
0.393
0.362
8.715
0.455
0.570
0.380
0.393
0.393
0.352
0.176
0.321
0.176
0.176
0.321
0.331
0.362
0.455
0.350
0.350
0.319

CO

5,9

6.694
0.954
1.464
0.958
0.928
1.420
0.928
1.255
1.255
1.687
1.255
1.255
3.644
1.464
1.255
1.464
1.464
1.255
3.986
1.464
380.776
2.378
4.528
2.604
2.389
2.389
0.958
0.925
0.826
0.925
0.925
0.826
1.255
1.464
2.378
0.954
0.954
0.823

PM

4,9

0.681
0.256
0.315
0.256
0.185
0.227
0.185
0.227
0.227
0.489
0.227
0.227
0.476
0.315
0.227
0.315
0.315
0.227
0.417
0.315
0.126
0.388
0.727
0.344
0.373
0.373
0.256
0.183
0.183
0.183
0.183
0.183
0.227
0.315
0.388
0.256
0.256
0.185

CO2 7

N2O EF 8
g/MMBtu

SO2 6,9

NOx 5,9

0.006
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.215
0.005
0.005
0.005
0.006
0.006
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

5.237
693.213
1.9
4.137
529.915
1.9
3.915
535.665
1.9
4.137
529.910
1.9
4.374
530.481
1.9
4.147
536.258
1.9
4.374
530.481
1.9
3.824
535.764
1.9
3.824
535.764
1.9
4.770
589.437
1.9
3.824
535.764
1.9
3.824
535.764
1.9
4.248
594.627
1.9
3.915
535.665
1.9
3.824
535.764
1.9
3.915
535.665
1.9
3.915
535.665
1.9
3.824
535.764
1.9
4.490
594.891
1.9
3.915
535.665
1.9
2.767
1042.94
1.8
4.480
588.905
1.9
4.339
588.540
1.9
4.742
589.145
1.9
4.823
625.277
1.9
4.823
625.277
1.9
4.137
529.910
1.9
4.379
530.471
1.9
4.036
530.009
1.9
4.379
530.471
1.9
4.379
530.471
1.9
4.036
530.009
1.9
3.824
535.764
1.9
3.915
535.665
1.9
4.480
588.905
1.9
4.137
529.915
1.9
4.137
529.915
1.9
4.036
530.014
1.9
Construction Total (Tons)

NOTES:

Note 3: Age factor and Deterioration factors calculated using Equation 4 from "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018, NR-009d and for gas
engines "Nonroad Spark-Ignition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020, NR-011d.
DF = 1 + A * (Age Factor)^b

(for Age Factor <=1)

DF = 1 + A

(for Age Factor > 1)

** Conservatively assumed Age Factor > 1
Note 4: Adjusted Emission Factors for PM are calculated using Equation 2 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018 and "Nonroad SparkIgnition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020.
The correction factor SPMadj is made to account for fuel sulfur variations; inputs specific to this calculation are noted below
0.02247 soxcnv (fraction of fuel sulfur converted to direct PM) for Base, T0, T1, T2, T3, T3B, T4A, T4B
0.30 soxcnv (fraction of fuel sulfur converted to direct PM) for Base, T4 and T4N
0.03 soxcnv (fraction of fuel sulfur converted to direct PM) for gasoline engines
0.0015 soxdsl (weight percent of sulfur in diesel fuel)
0.035 soxbas (0.035 for T2, 0.0015 for T4 - same as soxdsl, effectively removing factor)
0.0339 soxbas (default for gas engines)
Note 5: Adjusted Emission Factors for HC, CO, and NOx are calculated using Equation 1 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
Adjusted EF = EFss * TAF * DF
EF(aged) = EF(0) * DF

(EFss have TAFs built in so no need to determine separately)

Note 6: SO2 Emissions are calculated using Equation 7 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
SO2 = ( BSFC * 453.6 * (1- soxcnv) - HCadj EF ) * 0.01 * soxdsl * 2
Note 7: CO2 Emissions are calculated using Equation 6 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
CO2 = ( BSFC * 453.6 - HCadj EF ) * 0.87 * 44/12
Note 8: Emission factor for N2O is taken from The Climate Registry General Reporting Protocol version 1.1, as updated 1/2/2013.
Non-Highway Veh Construction/Mining Diesel N2O (g/MMBtu) = 0.26 N2O (g/gal) (table 13.7) * (42 gal/1 bbl) / (5.80 MMBtu/bbl)(table 13.1)
Non-Highway Veh Construction/Mining Gasoline N2O (g/MMBtu) = 0.22 N2O (g/gal) (table 13.7) * (42 gal/1 bbl) / (5.25 MMBtu/bbl)(table 13.1)
Note 9: For gasoline engine, adjusted emission factor from "Nonroad Spark-Ignition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020.
Adjusted EF = EFss * TAF * DF (there is no TAFs since engines < = 25 hp in these applications are less likely to experience transient operation)
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction - NonRoad (Pipe)

I-4

Tennessee Gas Pipeline - 261 Upgrade
Tennessee
Project
Gas
(Looping
PipelineProject
- 261 Upgrade
and HP Replacement
Project (Looping
Project)
Project and HP Replacement Project)
Construction Emissions - Off-Road
Construction
Engines - 12"
Emissions
Pipeline -Loop
Off-Road Engines - 12" Pipeline Loop

Description

BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
EB6500
Light Plant
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Tack Rig D-7
HDD Rig (Vermeer D220x300)
Reclaimer (Vermeer R9x12T)
Site Generator
Telehandler (CAT TL943)
Excavator (CAT 320)
Light Plant
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

PM

11

/

VOC 10
tons

CO 11 tons

PM10 12
tons

0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.02
0.01
0.00
0.05
0.08
0.15
0.01
0.06
0.03
0.03
0.33
0.00
0.00
0.01
0.04
0.20
0.04
0.07
0.02
0.01
0.01
0.01
0.03
0.01
0.00
0.00
0.00
0.00
1.35

0.17
0.02
0.03
0.02
0.04
0.08
0.04
0.05
0.06
0.07
0.07
0.05
0.03
0.18
0.30
0.56
0.02
0.21
0.28
0.11
15.58
0.01
0.04
0.03
0.26
1.15
0.11
0.37
0.05
0.05
0.03
0.01
0.11
0.04
0.00
0.00
0.00
0.00
20.27

0.02
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.01
0.00
0.04
0.05
0.12
0.00
0.04
0.03
0.02
0.01
0.00
0.01
0.00
0.04
0.18
0.03
0.07
0.01
0.01
0.01
0.00
0.02
0.01
0.00
0.00
0.00
0.00
0.84

PM2.5 12
tons

SO2 11 tons

NOx 11
tons

Pipeline Loop Construction
0.02
0.00
0.14
0.00
0.00
0.07
0.01
0.00
0.08
0.01
0.00
0.09
0.01
0.00
0.20
0.01
0.00
0.23
0.01
0.00
0.20
0.01
0.00
0.16
0.01
0.00
0.19
0.02
0.00
0.20
0.01
0.00
0.20
0.01
0.00
0.15
0.00
0.00
0.04
0.04
0.00
0.48
0.05
0.00
0.91
0.12
0.00
1.49
0.00
0.00
0.06
0.04
0.00
0.65
0.03
0.00
0.32
0.02
0.00
0.31
0.00
0.01
0.11
0.00
0.00
0.02
0.01
0.00
0.03
0.00
0.00
0.06
0.04
0.00
0.52
0.17
0.00
2.33
0.03
0.00
0.48
0.07
0.00
1.76
0.01
0.00
0.25
0.01
0.00
0.23
0.01
0.00
0.16
0.00
0.00
0.07
0.02
0.00
0.33
0.01
0.00
0.12
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.01
0.82
0.02
12.66

CO2 11
tons

CH4 13
tons

N2O 14
tons

GHG 15
tons of
CO2e

17.95
8.79
10.63
11.39
24.64
29.59
24.64
21.95
26.73
24.92
28.29
20.49
4.98
65.94
126.83
204.16
7.85
91.71
42.03
41.87
42.68
2.81
4.69
7.82
67.17
301.43
61.71
212.79
33.34
27.46
19.80
9.23
46.25
15.80
0.25
1.13
1.41
1.43
1,693

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.04
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11

18.61
8.95
10.77
11.60
25.08
29.97
25.08
22.24
27.08
25.36
28.66
20.76
5.05
66.80
128.49
206.83
7.96
92.91
42.58
42.42
44.05
2.86
4.77
7.96
69.61
312.34
62.81
216.56
33.94
27.94
20.15
9.40
46.85
16.01
0.26
1.15
1.43
1.46
1,727

NOTES:
Note 10: Annual VOC Emissions are calculated using the following calculation (1.053 * Adj. HC emission factor (g/hp-hr) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
1.053 is the ratio of VOC to THC (for diesel equipment) from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
0.933 is the ratio of VOC to THC (for diesel equipment) from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
Note 11: Annual CO, PM, SO2, NOx and CO2 Emissions are calculated using the following calculation (Adj. emission factor (g/hp-hr) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
Note 12: For diesel engines all PM is considered to be PM10, PM2.5 is 97% of PM/PM10. For gasoline engines all PM is considered to be PM10, PM2.5 is 92% of PM/PM10
Citations for both PM2.5 speciations are found in the EPA documents referenced in Note 2.
Note 13: Annual CH4 emissions are calculated using the following calculation (Adj. HC emission factor (g/hp-hr) * (1-0.984) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
This equation is derived in part from subtracting methane from THC to calculate NMHC. THC - CH4 = NMHC; THC - NMHC = CH4; THC - (0.984 * THC) = CH4; THC * (1-0.984) = CH4
0.984 is the ratio of NMHC to THC for diesel and 0.900 is the ratio for 4-stroke gasoline; from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
Note 14: Emissions estimate for N2O is based on a higher heating value of 138,000 Btu/gallon and a density of 7.1 lb/gallon for diesel, 125,000 btu/gallon and 6.17 lb/gal for gasoline
Note 15: CO2e based on GWP from 40 CFR Part 98 Table A-1
CO2 = 1, CH4 = 25, N2O = 298
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction - NonRoad (Pipe)

I-5

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Off-Road Engines - Station 261 HP Replacement

Description

BH/LDR 416
JLG 600S
TEREX RT 780
Comp - 400 CFM
Comp - 185 CFM
Skidsteer 259D
EB6500
Ditch Witch
Dozer D-4
Wacker Neuson Trench Compactor
Excavator 336
Excavator 307
Excavator w/ Pad
Excavator 304
Telehandler - TL1055C
Light Plant
Pump 3"
Rig - Mechanic
Rig - Welding
Test - Fill Pump
Test - Pres Pump

Equipment category based on
NONROAD classification

Tractor/Loader/Backhoe
Aerial Lifts
Cranes
Light Commerical Air Compressors
Light Commerical Air Compressors
Skid Steer Loaders
Light Commercial Generator Set
Trenchers
Crawler Tractor
Diesel Plate Compactors
Excavators
Excavators
Excavators
Excavators
Forklifts
Light Commercial Generator Set
Light Commercial Pumps
Light Commerical Welders
Light Commerical Welders
Light Commercial Pumps
Light Commercial Pumps

SCC 1

Fuel
Type

Engine
Technology
Type

2270002066
2270003010
2270002045
2270006015
2270006015
2270002072
2265006005
2270002030
2270002069
2270002009
2270002036
2270002036
2270002036
2270002036
2270003020
2270006005
2270006010
2270006025
2270006025
2270006010
2270006010

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Gas
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

T2
T2
T2
T2
T2
T2
G4N2O2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2

Equipment
HP

Number of
Equipment

Station 261 HP Replacement
94
1
84
1
275
1
125
1
49
3
75
1
15
2
23
1
92
1
23
1
300
1
54
1
300
1
40
1
125
1
12
4
5
2
390
1
350
4
150
1
190
1

Total
Days
119
56
119
4
119
119
28
21
119
28
119
119
28
119
119
28
28
7
119
3
3

Total
Total
Weeks Months
17
8
17
1
17
17
4
3
17
4
17
17
4
17
17
4
4
1
17
1
1

Hours
per Day

Total
Working
hrs

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1,190
560
1,190
40
3,570
1,190
560
210
1,190
280
1,190
1,190
280
1,190
1,190
1,120
560
70
4,760
30
30

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

EFss (g/hp-hr) 2

BSFC 2

Load

lb/hp-hr

HC

CO

PM

NOx

Factor 2

0.481
0.481
0.367
0.367
0.408
0.481
0.74
0.412
0.412
0.408
0.371
0.412
0.371
0.412
0.371
0.408
0.408
0.433
0.433
0.367
0.367

0.84
0.84
0.31
0.3384
0.2789
0.84
4.16
0.46
0.38
0.44
0.17
0.38
0.17
0.29
0.35
0.44
0.5508
0.38
0.38
0.3384
0.3085

6.08
6.08
0.75
0.8667
1.5323
6.08
352.57
3.31
3.62
2.16
1.29
3.62
1.29
2.34
1.33
2.16
4.1127
2.17
2.17
0.8667
0.7475

0.47
0.47
0.13
0.18
0.3389
0.47
0.06
0.33
0.29
0.27
0.16
0.29
0.16
0.42
0.22
0.27
0.5
0.26
0.26
0.18
0.1316

5.19
5.19
4
4.1
4.7279
5.19
2.767
4.21
4.45
4.44
4.11
4.45
4.11
4.48
3.88
4.44
4.3
4.78
4.78
4.1
4

0.21
0.21
0.43
0.43
0.43
0.21
0.68
0.59
0.59
0.43
0.59
0.59
0.59
0.59
0.59
0.43
0.43
0.21
0.21
0.43
0.43

AECOM assumed engines tiers for construction based on conservative assumptions regarding start date and length of time from effective dates of engine tiers
NOTES:
Note 1: SCC code based on Appendix A of "Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling", July 2010, EPA-420-R-10-016, NR-005d.
Note 2: Brake-specific fuel consumption, zero hour steady state emission factor (EFss; g/hp-hr), and load factor are from NMIM/NONROAD08 model factors dated May 4, 2009.
If factors weren't available in NONROAD08, factors taken from "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", dated July 2010, EPA-420-R-10-018, NR-009d or
"Exhaust Emission Factors for Nonroad Engine Modeling: Spark-Ignition", July 2010, EPA420-R-10-019, NR-010f.
** Transient Adjustment Factor (TAF) already included in EFss factors.
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction - NonRoad (HP)

I-6

Tennessee Gas Pipeline - 261 Upgrade
Tennessee
Project (Looping
Gas Pipeline
Project
- 261and
Upgrade
HP Replacement
Project (Looping
Project)
Project and HP Replacement Project)
Construction
Emissions
Off-Road Engines - Station 261 HP Replacement
Construction Emissions - Off-Road Engines
- Station
261 HP-Replacement

Description

BH/LDR 416
JLG 600S
TEREX RT 780
Comp - 400 CFM
Comp - 185 CFM
Skidsteer 259D
EB6500
Ditch Witch
Dozer D-4
Wacker Neuson Trench Compactor
Excavator 336
Excavator 307
Excavator w/ Pad
Excavator 304
Telehandler - TL1055C
Light Plant
Pump 3"
Rig - Mechanic
Rig - Welding
Test - Fill Pump
Test - Pres Pump

Deterioration factor 3

"A" 3

Age
Factor 3

HC

CO

PM

NOx

HC

CO

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.034
0.034
0.034
0.034
0.034
0.034
1.095
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034

0.101
0.101
0.101
0.101
0.101
0.101
0.08
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101

0.473
0.473
0.473
0.473
0.473
0.473
1.095
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473

0.009
0.009
0.009
0.009
0.009
0.009
0
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009

1.034
1.034
1.034
1.034
1.034
1.034
2.095
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034

1.101
1.101
1.101
1.101
1.101
1.101
1.080
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101

PM

NOx

SPM adj4
g/hp-hr

Pipeline Loop Construction
1.473
1.009
0.011
1.473
1.009
0.011
1.473
1.009
0.009
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.011
2.095
1.000
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.010
1.473
1.009
0.009
1.473
1.009
0.009

Adjusted EF (g/hp-hr)
CO 5,9

PM 4,9

SO2 6,9

NOx

0.869
0.869
0.321
0.350
0.288
0.869
8.715
0.476
0.393
0.455
0.176
0.393
0.176
0.300
0.362
0.455
0.570
0.393
0.393
0.350
0.319

6.694
6.694
0.826
0.954
1.687
6.694
380.776
3.644
3.986
2.378
1.420
3.986
1.420
2.576
1.464
2.378
4.528
2.389
2.389
0.954
0.823

0.681
0.681
0.183
0.256
0.489
0.681
0.126
0.476
0.417
0.388
0.227
0.417
0.227
0.609
0.315
0.388
0.727
0.373
0.373
0.256
0.185

0.006
0.006
0.005
0.005
0.005
0.006
0.000
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.006
0.006
0.005
0.005

5.237 693.213
1.9
5.237 693.213
1.9
4.036 530.009
1.9
4.137 529.915
1.9
4.770 589.437
1.9
5.237 693.213
1.9
2.767 1042.94
1.8
4.248 594.627
1.9
4.490 594.891
1.9
4.480 588.905
1.9
4.147 536.258
1.9
4.490 594.891
1.9
4.147 536.258
1.9
4.520 595.188
1.9
3.915 535.665
1.9
4.480 588.905
1.9
4.339 588.540
1.9
4.823 625.277
1.9
4.823 625.277
1.9
4.137 529.915
1.9
4.036 530.014
1.9
Construction Total (Tons)

5,9

CO2 7

N2O EF 8
g/MMBtu

HC 5,9

NOTES:

Note 3: Age factor and Deterioration factors calculated using Equation 4 from "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018, NR-009d and for gas
engines "Nonroad Spark-Ignition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020, NR-011d.
DF = 1 + A * (Age Factor)^b

(for Age Factor <=1)

DF = 1 + A

(for Age Factor > 1)

** Conservatively assumed Age Factor > 1
Note 4: Adjusted Emission Factors for PM are calculated using Equation 2 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018 and "Nonroad
Spark-Ignition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020.
The correction factor SPMadj is made to account for fuel sulfur variations; inputs specific to this calculation are noted below
0.02247 soxcnv (fraction of fuel sulfur converted to direct PM) for Base, T0, T1, T2, T3, T3B, T4A, T4B
0.30 soxcnv (fraction of fuel sulfur converted to direct PM) for Base, T4 and T4N
0.03 soxcnv (fraction of fuel sulfur converted to direct PM) for gasoline engines
0.0015 soxdsl (weight percent of sulfur in diesel fuel)
0.035 soxbas (0.035 for T2, 0.0015 for T4 - same as soxdsl, effectively removing factor)
0.0339 soxbas (default for gas engines)
Note 5: Adjusted Emission Factors for HC, CO, and NOx are calculated using Equation 1 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
Adjusted EF = EFss * TAF * DF
EF(aged) = EF(0) * DF

(EFss have TAFs built in so no need to determine separately)

Note 6: SO2 Emissions are calculated using Equation 7 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
SO2 = ( BSFC * 453.6 * (1- soxcnv) - HCadj EF ) * 0.01 * soxdsl * 2
Note 7: CO2 Emissions are calculated using Equation 6 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
CO2 = ( BSFC * 453.6 - HCadj EF ) * 0.87 * 44/12
Note 8: Emission factor for N2O is taken from The Climate Registry General Reporting Protocol version 1.1, as updated 1/2/2013.
Non-Highway Veh Construction/Mining Diesel N2O (g/MMBtu) = 0.26 N2O (g/gal) (table 13.7) * (42 gal/1 bbl) / (5.80 MMBtu/bbl)(table 13.1)
Non-Highway Veh Construction/Mining Gasoline N2O (g/MMBtu) = 0.22 N2O (g/gal) (table 13.7) * (42 gal/1 bbl) / (5.25 MMBtu/bbl)(table 13.1)
Note 9: For gasoline engine, adjusted emission factor from "Nonroad Spark-Ignition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020.
Adjusted EF = EFss * TAF * DF (there is no TAFs since engines < = 25 hp in these applications are less likely to experience transient operation)
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Construction - NonRoad (HP)

I-7

Tennessee Gas Pipeline - 261 Upgrade
Tennessee
Project (Looping
Gas Pipeline
Project
- 261and
Upgrade
HP Replacement
Project (Looping
Project)
Project and HP Replacement Project)
Construction
Emissions
Off-Road Engines - Station 261 HP Replacement
Construction Emissions - Off-Road Engines
- Station
261 HP-Replacement

Description

BH/LDR 416
JLG 600S
TEREX RT 780
Comp - 400 CFM
Comp - 185 CFM
Skidsteer 259D
EB6500
Ditch Witch
Dozer D-4
Wacker Neuson Trench Compactor
Excavator 336
Excavator 307
Excavator w/ Pad
Excavator 304
Telehandler - TL1055C
Light Plant
Pump 3"
Rig - Mechanic
Rig - Welding
Test - Fill Pump
Test - Pres Pump

VOC 10
tons

CO 11 tons

PM 11/
PM10 12
tons

0.02
0.01
0.05
0.00
0.03
0.02
0.05
0.00
0.03
0.00
0.04
0.02
0.01
0.01
0.04
0.00
0.00
0.00
0.16
0.00
0.00
0.50

0.17
0.07
0.13
0.00
0.14
0.14
2.40
0.01
0.28
0.01
0.33
0.17
0.08
0.08
0.14
0.02
0.01
0.02
0.92
0.00
0.00
5.11

0.02
0.01
0.03
0.00
0.04
0.01
0.00
0.00
0.03
0.00
0.05
0.02
0.01
0.02
0.03
0.00
0.00
0.00
0.14
0.00
0.00
0.42

PM2.5 12
tons

SO2 11
tons

NOx 11
tons

Pipeline Loop Construction
0.02
0.00
0.14
0.01
0.00
0.06
0.03
0.00
0.63
0.00
0.00
0.01
0.04
0.00
0.40
0.01
0.00
0.11
0.00
0.00
0.02
0.00
0.00
0.01
0.03
0.00
0.32
0.00
0.00
0.01
0.05
0.00
0.96
0.02
0.00
0.19
0.01
0.00
0.23
0.02
0.00
0.14
0.03
0.00
0.38
0.00
0.00
0.03
0.00
0.00
0.01
0.00
0.00
0.03
0.14
0.00
1.86
0.00
0.00
0.01
0.00
0.00
0.01
0.41
0.01
5.54

CO2 11
tons

CH4 13
tons

N2O 14
tons

GHG 15
tons of
CO2e

17.95
7.55
82.21
1.26
48.87
14.32
6.57
1.87
42.36
1.80
124.51
24.86
29.30
18.43
51.82
3.75
0.78
3.95
241.14
1.13
1.43
726

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.06

18.61
7.82
83.68
1.28
49.74
14.85
6.78
1.89
42.91
1.83
126.12
25.19
29.67
18.66
52.50
3.82
0.80
4.09
249.87
1.15
1.46
743

NOTES:
Note 10: Annual VOC Emissions are calculated using the following calculation (1.053 * Adj. HC emission factor (g/hp-hr) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
1.053 is the ratio of VOC to THC (for diesel equipment) from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
0.933 is the ratio of VOC to THC (for diesel equipment) from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
Note 11: Annual CO, PM, SO2, NOx and CO2 Emissions are calculated using the following calculation (Adj. emission factor (g/hp-hr) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
Note 12: For diesel engines all PM is considered to be PM10, PM2.5 is 97% of PM/PM10. For gasoline engines all PM is considered to be PM10, PM2.5 is 92% of PM/PM10
Citations for both PM2.5 speciations are found in the EPA documents referenced in Note 2.
Note 13: Annual CH4 emissions are calculated using the following calculation (Adj. HC emission factor (g/hp-hr) * (1-0.984) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
This equation is derived in part from subtracting methane from THC to calculate NMHC. THC - CH4 = NMHC; THC - NMHC = CH4; THC - (0.984 * THC) = CH4; THC * (1-0.984) = CH4
0.984 is the ratio of NMHC to THC for diesel and 0.900 is the ratio for 4-stroke gasoline; from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
Note 14: Emissions estimate for N2O is based on a higher heating value of 138,000 Btu/gallon and a density of 7.1 lb/gallon for diesel, 125,000 btu/gallon and 6.17 lb/gal for gasoline
Note 15: CO2e based on GWP from 40 CFR Part 98 Table A-1
CO2 = 1, CH4 = 25, N2O = 298
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction - NonRoad (HP)

I-8

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Off-Road Engines - Hickory St Contractor Yard
Equipment category based on
NONROAD classification

Description

BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
J-Henry 265
EB6500
Light Plant
Loader 930
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Sideboom 587
Tack Rig D-7
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

Tractor/Loader/Backhoe
Light Commerical Air Compressors
Other Construction Equipment
Bore/Drill Rigs
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Logging Equip Fell/Bunch/Skidders
Light Commerical Air Compressors
Other Construction Equipment
Other Construction Equipment
Trencher
Crawler Tractor
Crawler Tractor
Excavators
Excavators
Excavators
Excavators
Forklifts
Blasting
Light Commercial Generator Set
Light Commercial Generator Set
Tractors/Loaders/Backhoes
Light Commercial Pumps
Light Commercial Pumps
Light Commerical Welders
Light Commerical Welders
Cranes
Cranes
Cranes
Bore/Drill Rigs
Light Commercial Pumps
Light Commercial Pumps
Light Commercial Pumps

SCC 1

Fuel
Type

Engine
Technology
Type

2270002066
2270006015
2270002081
2270002033
2270004066
2270007015
2270004066
2270007015
2270007015
2270006015
2270002081
2270002081
2270002030
2270002069
2270002069
2270002036
2270002036
2270002036
2270002036
2270003020
2270002033
2265006005
2270006005
2270002066
2270006010
2270006010
2270006025
2270006025
2270002045
2270002045
2270002045
2270002033
2270006010
2270006010
2270006010

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Gas
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
G4N2O2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2

Equipment
HP

Number of
Equipment

Hickory St Contractor Yard
94
1
125
0
109
1
162
0
350
1
303
1
350
1
225
1
274
1
49
2
290
1
210
1
23
1
104
1
200
1
161
5
161
0
235
1
97
3
101
1
225
0
15
2
12
2
154
1
5
1
50
0
390
1
350
6
135
0
310
3
366
0
237
0
150
0
140
0
190
1

Total
Days
30
0
28
0
1
1
1
1
1
60
3
3
7
30
6
1
0
1
1
120
0
120
120
120
6
0
180
120
0
1
0
0
0
0
3

Total
Total
Weeks Months
5
0
4
0
1
1
1
1
1
9
1
1
1
5
1
1
0
1
1
18
0
18
18
18
1
0
26
18
0
1
0
0
0
0
1

1.00
0.00
0.93
0.00
0.03
0.03
0.03
0.03
0.03
2.00
0.10
0.10
0.23
1.00
0.20
0.03
0.00
0.03
0.03
4.00
0.00
4.00
4.00
4.00
0.20
0.00
6.00
4.00
0.00
0.03
0.00
0.00
0.00
0.00
0.10

Hours
per Day

Total
Working
hrs

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

300
0
280
0
10
10
10
10
10
1,200
30
30
70
300
60
50
0
10
30
1,200
0
2,400
2,400
1,200
60
0
1,800
7,200
0
30
0
0
0
0
30

EFss (g/hp-hr) 2

BSFC 2

Load

lb/hp-hr

HC

CO

PM

NOx

Factor 2

0.481
0.367
0.371
0.367
0.367
0.371
0.367
0.371
0.371
0.408
0.371
0.371
0.412
0.371
0.371
0.371
0.371
0.371
0.412
0.371
0.367
0.74
0.408
0.433
0.408
0.408
0.433
0.433
0.367
0.367
0.367
0.367
0.367
0.367
0.367

0.84
0.3384
0.35
0.34
0.1669
0.17
0.1669
0.32
0.32
0.2789
0.32
0.32
0.46
0.35
0.32
0.35
0.35
0.32
0.38
0.35
0.31
4.16
0.44
0.78
0.5508
0.3672
0.38
0.38
0.34
0.17
0.17
0.31
0.3384
0.3384
0.3085

6.08
0.8667
1.33
0.87
0.8425
1.29
0.8425
1.14
1.14
1.5323
1.14
1.14
3.31
1.33
1.14
1.33
1.33
1.14
3.62
1.33
0.75
352.57
2.16
2.23
4.1127
2.3655
2.17
2.17
0.87
0.84
0.84
0.75
0.8667
0.8667
0.7475

0.47
0.18
0.22
0.18
0.1316
0.16
0.1316
0.16
0.16
0.3389
0.16
0.16
0.33
0.22
0.16
0.22
0.22
0.16
0.29
0.22
0.13
0.06
0.27
0.36
0.5
0.24
0.26
0.26
0.18
0.13
0.13
0.13
0.18
0.18
0.1316

5.19
4.1
3.88
4.1
4.3351
4.11
4.3351
3.79
3.79
4.7279
3.79
3.79
4.21
3.88
3.79
3.88
3.88
3.79
4.45
3.88
4
2.767
4.44
4.52
4.3
4.7
4.78
4.78
4.1
4.34
4.34
4
4.1
4.1
4

0.21
0.43
0.59
0.43
0.43
0.59
0.43
0.59
0.59
0.43
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.43
0.68
0.43
0.21
0.43
0.43
0.21
0.21
0.43
0.43
0.43
0.43
0.43
0.43
0.43

AECOM assumed engines tiers for construction based on conservative assumptions regarding start date and length of time from effective dates of engine tiers
NOTES:
Note 1: SCC code based on Appendix A of "Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling", July 2010, EPA-420-R-10-016, NR-005d.
Note 2: Brake-specific fuel consumption, zero hour steady state emission factor (EFss; g/hp-hr), and load factor are from NMIM/NONROAD08 model factors dated May 4, 2009.
If factors weren't available in NONROAD08, factors taken from "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", dated July 2010, EPA-420-R-10-018, NR-009d or
"Exhaust Emission Factors for Nonroad Engine Modeling: Spark-Ignition", July 2010, EPA420-R-10-019, NR-010f.
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction - NonRoad (CT)

I-9

Tennessee Gas Pipeline - 261 Upgrade
Tennessee
Project
Gas
(Looping
PipelineProject
- 261 Upgrade
and HP Project
Replacement
(Looping
Project)
Project and HP Replacement Project)
Construction Emissions - Off-Road
Construction
Engines - Hickory
Emissions
St Contractor
- Off-Road Yard
Engines - Hickory St Contractor Yard

Description

Age

"A"

Deterioration factor 3

3

Factor 3

HC

CO

PM

NOx

HC

CO

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
1.095
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.034

0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.08
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101

0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
1.095
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473
0.473

0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009

1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
2.095
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034
1.034

1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.080
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101
1.101

BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
J-Henry 265
EB6500
Light Plant
Loader 930
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Sideboom 587
Tack Rig D-7
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

PM

NOx

SPM adj4
g/hp-hr

Hickory St Contractor Yard
1.473
1.009
0.113
1.473
1.009
0.086
1.473
1.009
0.087
1.473
1.009
0.086
1.473
1.009
0.086
1.473
1.009
0.087
1.473
1.009
0.086
1.473
1.009
0.087
1.473
1.009
0.087
1.473
1.009
0.096
1.473
1.009
0.087
1.473
1.009
0.087
1.473
1.009
0.097
1.473
1.009
0.087
1.473
1.009
0.087
1.473
1.009
0.087
1.473
1.009
0.087
1.473
1.009
0.087
1.473
1.009
0.097
1.473
1.009
0.087
1.473
1.009
0.086
2.095
1.000
1.473
1.009
0.096
1.473
1.009
0.101
1.473
1.009
0.096
1.473
1.009
0.096
1.473
1.009
0.101
1.473
1.009
0.101
1.473
1.009
0.086
1.473
1.009
0.086
1.473
1.009
0.086
1.473
1.009
0.086
1.473
1.009
0.086
1.473
1.009
0.086
1.473
1.009
0.086

Adjusted EF (g/hp-hr)
CO2 7

N2O EF 8
g/MMBtu

HC 5,9

CO 5,9

PM 4,9

SO2 6,9

NOx 5,9

0.869
0.350
0.362
0.352
0.173
0.176
0.173
0.331
0.331
0.288
0.331
0.331
0.476
0.362
0.331
0.362
0.362
0.331
0.393
0.362
0.321
8.715
0.455
0.807
0.570
0.380
0.393
0.393
0.352
0.176
0.176
0.321
0.350
0.350
0.319

6.694
0.954
1.464
0.958
0.928
1.420
0.928
1.255
1.255
1.687
1.255
1.255
3.644
1.464
1.255
1.464
1.464
1.255
3.986
1.464
0.826
380.776
2.378
2.455
4.528
2.604
2.389
2.389
0.958
0.925
0.925
0.826
0.954
0.954
0.823

0.580
0.179
0.237
0.179
0.108
0.149
0.108
0.149
0.149
0.404
0.149
0.149
0.390
0.237
0.149
0.237
0.237
0.149
0.331
0.237
0.105
0.126
0.302
0.429
0.641
0.258
0.281
0.281
0.179
0.105
0.105
0.105
0.179
0.179
0.108

0.006
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.010
0.005
0.006
0.005
0.005
0.006
0.006
0.005
0.005
0.005
0.005
0.005
0.005
0.005

5.237
693.213
1.9
4.137
529.915
1.9
3.915
535.665
1.9
4.137
529.910
1.9
4.374
530.481
1.9
4.147
536.258
1.9
4.374
530.481
1.9
3.824
535.764
1.9
3.824
535.764
1.9
4.770
589.437
1.9
3.824
535.764
1.9
3.824
535.764
1.9
4.248
594.627
1.9
3.915
535.665
1.9
3.824
535.764
1.9
3.915
535.665
1.9
3.915
535.665
1.9
3.824
535.764
1.9
4.490
594.891
1.9
3.915
535.665
1.9
4.036
530.009
1.9
2.767
1042.94
1.8
4.480
588.905
1.9
4.561
623.957
1.9
4.339
588.540
1.9
4.742
589.145
1.9
4.823
625.277
1.9
4.823
625.277
1.9
4.137
529.910
1.9
4.379
530.471
1.9
4.379
530.471
1.9
4.036
530.009
1.9
4.137
529.915
1.9
4.137
529.915
1.9
4.036
530.014
1.9
Construction Total (Tons)

NOTES:

Note 3: Age factor and Deterioration factors calculated using Equation 4 from "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018, NR-009d and for gas
engines "Nonroad Spark-Ignition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020, NR-011d.
Age Factor = LF * cumulative hours / median life {where Age factor is capped at 1. For this calculation, age factor is assumed to be 1 for simplification purposes}.
Deterioration Factor = 1 + ( A * Age Factor^b), where b = 1 for diesel & gasoline engines and A is taken from Table A6 of referenced source. For 4-stroke gas engines A is taken from Table 2 of source
Note 4: Adjusted Emission Factors for PM are calculated using Equation 2 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018 and "Nonroad SparkIgnition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020.
The correction factor SPMadj is made to account for fuel sulfur variations; inputs specific to this calculation are noted below
0.02247 soxcnv (fraction of fuel sulfur converted to direct PM) for Base, T0, T1, T2, T3, T3B, T4A, T4B
0.30 soxcnv (fraction of fuel sulfur converted to direct PM) for Base, T4 and T4N
0.03 soxcnv (fraction of fuel sulfur converted to direct PM) for gasoline engines
0.0015 soxdsl (weight percent of sulfur in diesel fuel)
0.33 soxbas (default certification fuel sulfur weight percent, 0.33 is default)
0.0339 soxbas (default for gas engines)
Note 5: Adjusted Emission Factors for HC, CO, and NOx are calculated using Equation 1 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
Adjusted EF = EFss * TAF * DF

(EFss have TAFs built in so no need to determine separately)

Note 6: SO2 Emissions are calculated using Equation 7 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
SO2 = ( BSFC * 453.6 * (1- soxcnv) - HCadj EF ) * 0.01 * soxdsl * 2
Note 7: CO2 Emissions are calculated using Equation 6 from, "Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling - Compression-Ignition", July 2010, EPA-420-R-10-018.
CO2 = ( BSFC * 453.6 - HCadj EF ) * 0.87 * 44/12
Note 8: Emission factor for N2O is taken from The Climate Registry General Reporting Protocol version 1.1, as updated 1/2/2013.
Non-Highway Veh Construction/Mining Diesel N2O (g/MMBtu) = 0.26 N2O (g/gal) (table 13.7) * (42 gal/1 bbl) / (5.80 MMBtu/bbl)(table 13.1)
Non-Highway Veh Construction/Mining Gasoline N2O (g/MMBtu) = 0.22 N2O (g/gal) (table 13.7) * (42 gal/1 bbl) / (5.25 MMBtu/bbl)(table 13.1)
Note 9: For gas water pump, adjusted emission factor from "Nonroad Spark-Ignition Engine Emission Deterioration Factors", July 2010, EPA-420-R-10-020.
Adjusted EF = EFss * TAF * DF (for pumps there is no TAFs since engines in these applications are less likely to experience transient operation)

Appendix I - Air Emission Calculations
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Construction - NonRoad (CT)

I-10

Tennessee Gas Pipeline - 261 Upgrade
Tennessee
Project
Gas
(Looping
PipelineProject
- 261 Upgrade
and HP Project
Replacement
(Looping
Project)
Project and HP Replacement Project)
Construction Emissions - Off-Road
Construction
Engines - Hickory
Emissions
St Contractor
- Off-Road Yard
Engines - Hickory St Contractor Yard

Description

VOC 10
tons

CO 11 tons

PM 11/
PM10 12
tons

0.01
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.22
0.01
0.04
0.00
0.00
0.07
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.64

0.04
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.01
0.01
0.00
0.03
0.01
0.01
0.00
0.00
0.01
0.12
0.00
10.28
0.03
0.11
0.00
0.00
0.39
1.39
0.00
0.00
0.00
0.00
0.00
0.00
0.00
12.52

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.02
0.00
0.00
0.05
0.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.29

BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
J-Henry 265
EB6500
Light Plant
Loader 930
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Sideboom 587
Tack Rig D-7
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

PM2.5 12
tons

SO2 11
tons

NOx 11
tons

Hickory St Contractor Yard
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.01
0.01
0.00
0.13
0.00
0.00
0.02
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.03
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.02
0.00
0.31
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.06
0.02
0.00
0.20
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.78
0.16
0.00
2.81
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.28
0.01
4.73

CO2 11
tons

CH4 13
tons

N2O 14
tons

GHG 15
tons of
CO2e

4.53
0.00
10.63
0.00
0.88
1.06
0.88
0.78
0.95
16.43
3.03
2.20
0.62
10.87
4.18
2.80
0.00
0.82
1.13
42.22
0.00
28.14
8.04
26.69
0.08
0.00
101.61
364.75
0.00
2.34
0.00
0.00
0.00
0.00
1.43
637.10

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07

4.69
0.00
10.77
0.00
0.90
1.07
0.90
0.79
0.97
16.72
3.07
2.22
0.63
11.01
4.24
2.84
0.00
0.83
1.14
42.78
0.00
29.04
8.18
27.67
0.09
0.00
105.29
377.96
0.00
2.38
0.00
0.00
0.00
0.00
1.46
658

NOTES:
Note 10: Annual VOC Emissions are calculated using the following calculation (1.053 * Adj. HC emission factor (g/hp-hr) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
1.053 is the ratio of VOC to THC (for diesel equipment) from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
0.933 is the ratio of VOC to THC (for diesel equipment) from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
Note 11: Annual CO, PM, SO2, NOx and CO2 Emissions are calculated using the following calculation (Adj. emission factor (g/hp-hr) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
Note 12: For diesel engines all PM is considered to be PM10, PM2.5 is 97% of PM/PM10. For gasoline engines all PM is considered to be PM10, PM2.5 is 92% of PM/PM10
Citations for both PM2.5 speciations are found in the EPA documents referenced in Note 2.
Note 13: Annual CH4 emissions are calculated using the following calculation (Adj. HC emission factor (g/hp-hr) * (1-0.984) * horsepower * hours operated * load factor) / (2000 lb/ton * 453.6 g/lb)
This equation is derived in part from subtracting methane from THC to calculate NMHC. THC - CH4 = NMHC; THC - NMHC = CH4; THC - (0.984 * THC) = CH4; THC * (1-0.984) = CH4
0.984 is the ratio of NMHC to THC for diesel and 0.900 is the ratio for 4-stroke gasoline; from "Conversion Factors for Hydrocarbon Components", July 2010, EPA-420-R-10-015.
Note 14: Emissions estimate for N2O is based on a higher heating value of 138,000 Btu/gallon and a density of 7.1 lb/gallon for diesel, 125,000 btu/gallon and 6.17 lb/gal for gasoline
Note 15: CO2e based on GWP from 40 CFR Part 98 Table A-1
CO2 = 1, CH4 = 25, N2O = 298
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Construction - NonRoad (CT)

I-11

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Off-Road Engines - 12" Pipeline Loop
Equipment category based on
NONROAD classification

Description

BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
EB6500
Light Plant
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Tack Rig D-7
HDD Rig (Vermeer D220x300)
Reclaimer (Vermeer R9x12T)
Site Generator
Telehandler (CAT TL943)
Excavator (CAT 320)
Light Plant
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

Tractor/Loader/Backhoe
Light Commerical Air Compressors
Other Construction Equipment
Bore/Drill Rigs
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Logging Equip Fell/Bunch/Skidders
Light Commerical Air Compressors
Other Construction Equipment
Other Construction Equipment
Trencher
Crawler Tractor
Crawler Tractor
Excavators
Excavators
Excavators
Excavators
Forklifts
Light Commercial Generator Set
Light Commercial Generator Set
Light Commercial Pumps
Light Commercial Pumps
Light Commerical Welders
Light Commerical Welders
Cranes
Cranes
Bore/Drill Rigs
Bore/Drill Rigs
Bore/Drill Rigs
Light Commercial Generator Set
Rubber Tire Loader
Excavators
Light Commercial Generator Set
Light Commercial Pumps
Light Commercial Pumps
Light Commercial Pumps

SCC 1

2270002066
2270006015
2270002081
2270002033
2270004066
2270007015
2270004066
2270007015
2270007015
2270006015
2270002081
2270002081
2270002030
2270002069
2270002069
2270002036
2270002036
2270002036
2270002036
2270003020
2265006005
2270006005
2270006010
2270006010
2270006025
2270006025
2270002045
2270002045
2270002033
2270002033
2270002033
2270002033
2270002060
2270002036
2270002033
2270006010
2270006010
2270006010

Fuel
Type

Engine
Technology
Type

Equipment
HP

Number of
Equipment

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Gas
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
G4N2O2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2

94
125
109
162
350
303
350
225
274
49
290
210
23
104
200
161
161
235
97
101
15
12
5
50
390
350
135
310
237
520
375
175
237
162
15
150
140
190

1
2
1
1
1
1
1
1
1
2
1
1
2
2
2
4
1
2
2
1
4
6
6
4
1
5
2
3
1
1
1
1
1
1
3
1
1
1

AECOM assumed engines tiers for construction based on conservative assumptions regarding start date and length of

Emission Factor
Benzene
Toluene
Xylenes
Propylene
Acrolein
PAHs
1,3-Butadiene
Formaldehyde
Acetaldehyde

3

Small Diesel
Units
lb/MMBtu
9.33E-04
4.09E-04
2.85E-04
2.58E-03
9.25E-05
1.68E-04
3.91E-05
1.18E-03
7.67E-04

Total
Load
BSFC 2
Total
Hours
Working
lb/hp-hr Factor 2
Days
per Day
hrs
Pipeline Loop Construction
0.21
119
10
1,190
0.481
0.43
14
10
280
0.367
0.59
28
10
280
0.371
0.43
28
10
280
0.367
0.43
28
10
280
0.367
0.59
28
10
280
0.371
0.43
28
10
280
0.367
0.59
28
10
280
0.371
0.59
28
10
280
0.371
0.43
91
10
1,820
0.408
0.59
28
10
280
0.371
0.59
28
10
280
0.371
0.59
28
10
560
0.412
0.59
91
10
1,820
0.371
0.59
91
10
1,820
0.371
0.59
91
10
3,640
0.371
0.59
14
10
140
0.371
0.59
56
10
1,120
0.371
0.59
56
10
1,120
0.412
0.59
119
10
1,190
0.371
0.68
91
10
3,640
0.74
0.43
14
10
840
0.408
0.43
56
10
3,360
0.408
0.43
14
10
560
0.408
0.21
119
10
1,190
0.433
0.21
119
10
5,950
0.433
0.43
91
10
1,820
0.367
0.43
91
10
2,730
0.367
0.43
56
10
560
0.367
0.43
21
10
210
0.367
0.43
21
10
210
0.367
0.43
21
10
210
0.367
0.59
56
10
560
0.371
0.59
28
10
280
0.371
0.43
2
10
60
0.408
0.43
3
10
30
0.367
0.43
4
10
40
0.367
0.43
3
10
30
0.367
Construction Total (Tons)
time from effective dates of engine tiers

HAP Emissions (Tons) 4
Benzene

Toluene

Xylenes

Propylene

Acrolein

PAHs

1,3-Butadiene

Formaldehyde

Acetaldehyde

1.03E-04
5.01E-05
6.06E-05
6.50E-05
1.40E-04
1.68E-04
1.40E-04
1.25E-04
1.52E-04
1.42E-04
1.61E-04
1.17E-04
2.84E-05
3.76E-04
7.23E-04
1.16E-03
4.48E-05
5.23E-04
2.40E-04
2.39E-04
2.60E-04
1.60E-05
2.67E-05
4.46E-05
3.83E-04
1.72E-03
3.52E-04
1.21E-03
1.90E-04
1.56E-04
1.13E-04
5.26E-05
2.64E-04
9.01E-05
1.43E-06
6.44E-06
8.02E-06
8.16E-06
9.66E-03

4.49E-05
2.20E-05
2.66E-05
2.85E-05
6.15E-05
7.39E-05
6.15E-05
5.49E-05
6.68E-05
6.22E-05
7.07E-05
5.12E-05
1.25E-05
1.65E-04
3.17E-04
5.10E-04
1.96E-05
2.29E-04
1.05E-04
1.05E-04
1.14E-04
7.03E-06
1.17E-05
1.95E-05
1.68E-04
7.53E-04
1.54E-04
5.31E-04
8.33E-05
6.85E-05
4.94E-05
2.31E-05
1.16E-04
3.95E-05
6.28E-07
2.82E-06
3.52E-06
3.58E-06
4.24E-03

3.13E-05
1.53E-05
1.85E-05
1.98E-05
4.29E-05
5.15E-05
4.29E-05
3.82E-05
4.65E-05
4.34E-05
4.93E-05
3.57E-05
8.68E-06
1.15E-04
2.21E-04
3.56E-04
1.37E-05
1.60E-04
7.32E-05
7.29E-05
7.93E-05
4.90E-06
8.17E-06
1.36E-05
1.17E-04
5.25E-04
1.07E-04
3.70E-04
5.81E-05
4.78E-05
3.44E-05
1.61E-05
8.05E-05
2.75E-05
4.38E-07
1.97E-06
2.45E-06
2.49E-06
2.95E-03

2.83E-04
1.39E-04
1.68E-04
1.80E-04
3.88E-04
4.66E-04
3.88E-04
3.46E-04
4.21E-04
3.93E-04
4.46E-04
3.23E-04
7.86E-05
1.04E-03
2.00E-03
3.22E-03
1.24E-04
1.45E-03
6.63E-04
6.60E-04
7.18E-04
4.44E-05
7.40E-05
1.23E-04
1.06E-03
4.75E-03
9.73E-04
3.35E-03
5.26E-04
4.32E-04
3.12E-04
1.46E-04
7.29E-04
2.49E-04
3.96E-06
1.78E-05
2.22E-05
2.26E-05
2.67E-02

1.02E-05
4.97E-06
6.01E-06
6.44E-06
1.39E-05
1.67E-05
1.39E-05
1.24E-05
1.51E-05
1.41E-05
1.60E-05
1.16E-05
2.82E-06
3.73E-05
7.17E-05
1.15E-04
4.44E-06
5.18E-05
2.38E-05
2.37E-05
2.57E-05
1.59E-06
2.65E-06
4.42E-06
3.80E-05
1.70E-04
3.49E-05
1.20E-04
1.88E-05
1.55E-05
1.12E-05
5.22E-06
2.61E-05
8.93E-06
1.42E-07
6.39E-07
7.95E-07
8.09E-07
9.58E-04

1.85E-05
9.02E-06
1.09E-05
1.17E-05
2.53E-05
3.03E-05
2.53E-05
2.25E-05
2.74E-05
2.56E-05
2.90E-05
2.10E-05
5.12E-06
6.77E-05
1.30E-04
2.10E-04
8.06E-06
9.41E-05
4.31E-05
4.30E-05
4.68E-05
2.89E-06
4.82E-06
8.03E-06
6.89E-05
3.09E-04
6.33E-05
2.18E-04
3.42E-05
2.82E-05
2.03E-05
9.48E-06
4.75E-05
1.62E-05
2.58E-07
1.16E-06
1.44E-06
1.47E-06
1.74E-03

4.30E-06
2.10E-06
2.54E-06
2.72E-06
5.88E-06
7.06E-06
5.88E-06
5.24E-06
6.39E-06
5.95E-06
6.76E-06
4.89E-06
1.19E-06
1.58E-05
3.03E-05
4.88E-05
1.88E-06
2.19E-05
1.00E-05
1.00E-05
1.09E-05
6.72E-07
1.12E-06
1.87E-06
1.60E-05
7.20E-05
1.47E-05
5.08E-05
7.96E-06
6.55E-06
4.73E-06
2.21E-06
1.10E-05
3.78E-06
6.00E-08
2.70E-07
3.36E-07
3.42E-07
4.05E-04

1.30E-04
6.34E-05
7.67E-05
8.21E-05
1.77E-04
2.13E-04
1.77E-04
1.58E-04
1.93E-04
1.80E-04
2.04E-04
1.48E-04
3.59E-05
4.75E-04
9.14E-04
1.47E-03
5.66E-05
6.61E-04
3.03E-04
3.02E-04
3.28E-04
2.03E-05
3.38E-05
5.64E-05
4.84E-04
2.17E-03
4.45E-04
1.53E-03
2.40E-04
1.98E-04
1.43E-04
6.66E-05
3.33E-04
1.14E-04
1.81E-06
8.15E-06
1.01E-05
1.03E-05
1.22E-02

8.43E-05
4.12E-05
4.98E-05
5.34E-05
1.15E-04
1.39E-04
1.15E-04
1.03E-04
1.25E-04
1.17E-04
1.33E-04
9.60E-05
2.34E-05
3.09E-04
5.94E-04
9.57E-04
3.68E-05
4.30E-04
1.97E-04
1.96E-04
2.13E-04
1.32E-05
2.20E-05
3.66E-05
3.15E-04
1.41E-03
2.89E-04
9.96E-04
1.56E-04
1.29E-04
9.27E-05
4.33E-05
2.17E-04
7.41E-05
1.18E-06
5.30E-06
6.59E-06
6.71E-06
7.94E-03

Large
Diesel
Units
lb/MMBtu
7.76E-04
2.81E-04
1.93E-04
2.79E-03
7.88E-06
2.12E-04
7.89E-05
2.52E-05

NOTES:

Note 1: SCC code based on Appendix A of "Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling", July 2010, EPA-420-R-10-016.
Note 2: Brake-specific fuel consumption, zero hour steady state emission factor (EFss; g/hp-hr), and load factor are from NMIM/NONROAD08 model factors dated May 4, 2009.
Note 3: Emission factors from AP-42 Section 3.3, Table 3.3-2 or Section 3.4, Table 3.4-3. Since there is no gasoline HAP emission factors, conservatively using the diesel factors for the gasoline units.
Note 4: Tons are calculated using 7.1 lb/gal and 5.80 MMBtu/barrel from Table 13.1 of The Climate Registry General Reporting Protocol for diesel and 6.17 lb/gal and 5.25 MMBtu/barrel for gasoline.

Appendix I - Air Emission Calculations
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NR Emissions - HAPS (Pipe)

I-12

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Off-Road Engines - Station 261 HP Replacement

Description

BH/LDR 416
JLG 600S
TEREX RT 780
Comp - 400 CFM
Comp - 185 CFM
Skidsteer 259D
EB6500
Ditch Witch
Dozer D-4
Wacker Neuson Trench Compactor
Excavator 336
Excavator 307
Excavator w/ Pad
Excavator 304
Telehandler - TL1055C
Light Plant
Pump 3"
Rig - Mechanic
Rig - Welding
Test - Fill Pump
Test - Pres Pump

Equipment category based on
NONROAD classification

Fuel
Type

Engine
Technology
Type

Equipment
HP

Number of
Equipment

Total
Load
BSFC 2
Total
Hours
Working
lb/hp-hr Factor 2
Days
per Day
hrs
Station 261 HP Replacement
0.21
Tractor/Loader/Backhoe
2270002066
Diesel
T2
94
1
119
10
1,190
0.481
0.21
Aerial Lifts
2270003010
Diesel
T2
84
1
56
10
560
0.481
0.43
Cranes
2270002045
Diesel
T2
275
1
119
10
1,190
0.367
0.43
Light Commerical Air Compressors
2270006015
Diesel
T2
125
1
4
10
40
0.367
0.43
Light Commerical Air Compressors
2270006015
Diesel
T2
49
3
119
10
3,570
0.408
0.21
Skid Steer Loaders
2270002072
Diesel
T2
75
1
119
10
1,190
0.481
0.68
Light Commercial Generator Set
2265006005
Gas
G4N2O2
15
2
28
10
560
0.74
0.59
Trenchers
2270002030
Diesel
T2
23
1
21
10
210
0.412
0.59
Crawler Tractor
2270002069
Diesel
T2
92
1
119
10
1,190
0.412
0.43
Diesel Plate Compactors
2270002009
Diesel
T2
23
1
28
10
280
0.408
0.59
Excavators
2270002036
Diesel
T2
300
1
119
10
1,190
0.371
0.59
Excavators
2270002036
Diesel
T2
54
1
119
10
1,190
0.412
0.59
Excavators
2270002036
Diesel
T2
300
1
28
10
280
0.371
0.59
Excavators
2270002036
Diesel
T2
40
1
119
10
1,190
0.412
0.59
Forklifts
2270003020
Diesel
T2
125
1
119
10
1,190
0.371
0.43
Light Commercial Generator Set
2270006005
Diesel
T2
12
4
28
10
1,120
0.408
0.43
Light Commercial Pumps
2270006010
Diesel
T2
5
2
28
10
560
0.408
0.21
Light Commerical Welders
2270006025
Diesel
T2
390
1
7
10
70
0.433
0.21
Light Commerical Welders
2270006025
Diesel
T2
350
4
119
10
4,760
0.433
0.43
Light Commercial Pumps
2270006010
Diesel
T2
150
1
3
10
30
0.367
0.43
Light Commercial Pumps
2270006010
Diesel
T2
190
1
3
10
30
0.367
Construction Total (Tons)
AECOM assumed engines tiers for construction based on conservative assumptions regarding start date and length of time from effective dates of engine tiers

Emission Factor
Benzene
Toluene
Xylenes
Propylene
Acrolein
PAHs
1,3-Butadiene
Formaldehyde
Acetaldehyde

3

SCC 1

Small Diesel
Units
lb/MMBtu
9.33E-04
4.09E-04
2.85E-04
2.58E-03
9.25E-05
1.68E-04
3.91E-05
1.18E-03
7.67E-04

HAP Emissions (Tons) 4
Benzene

Toluene

Xylenes

Propylene

Acrolein

PAHs

1,3-Butadiene

Formaldehyde

Acetaldehyde

1.03E-04
4.31E-05
4.69E-04
7.16E-06
2.78E-04
8.18E-05
3.99E-05
1.07E-05
2.41E-04
1.03E-05
7.09E-04
1.42E-04
1.67E-04
1.05E-04
2.95E-04
2.14E-05
4.46E-06
2.25E-05
1.37E-03
6.44E-06
8.16E-06
4.14E-03

4.49E-05
1.89E-05
2.05E-04
3.14E-06
1.22E-04
3.59E-05
1.75E-05
4.67E-06
1.06E-04
4.49E-06
3.11E-04
6.21E-05
7.31E-05
4.60E-05
1.30E-04
9.38E-06
1.95E-06
9.87E-06
6.03E-04
2.82E-06
3.58E-06
1.81E-03

3.13E-05
1.32E-05
1.43E-04
2.19E-06
8.51E-05
2.50E-05
1.22E-05
3.25E-06
7.38E-05
3.13E-06
2.17E-04
4.33E-05
5.10E-05
3.21E-05
9.02E-05
6.54E-06
1.36E-06
6.88E-06
4.20E-04
1.97E-06
2.49E-06
1.26E-03

2.83E-04
1.19E-04
1.30E-03
1.98E-05
7.70E-04
2.26E-04
1.10E-04
2.95E-05
6.68E-04
2.83E-05
1.96E-03
3.92E-04
4.61E-04
2.90E-04
8.17E-04
5.92E-05
1.23E-05
6.23E-05
3.80E-03
1.78E-05
2.26E-05
1.14E-02

1.02E-05
4.27E-06
4.65E-05
7.10E-07
2.76E-05
8.11E-06
3.96E-06
1.06E-06
2.39E-05
1.02E-06
7.03E-05
1.41E-05
1.65E-05
1.04E-05
2.93E-05
2.12E-06
4.42E-07
2.23E-06
1.36E-04
6.39E-07
8.09E-07
4.10E-04

1.85E-05
7.76E-06
8.44E-05
1.29E-06
5.01E-05
1.47E-05
7.19E-06
1.92E-06
4.35E-05
1.85E-06
1.28E-04
2.55E-05
3.00E-05
1.89E-05
5.32E-05
3.85E-06
8.03E-07
4.06E-06
2.48E-04
1.16E-06
1.47E-06
7.45E-04

4.30E-06
1.81E-06
1.96E-05
3.00E-07
1.17E-05
3.43E-06
1.67E-06
4.46E-07
1.01E-05
4.30E-07
2.97E-05
5.94E-06
6.99E-06
4.40E-06
1.24E-05
8.97E-07
1.87E-07
9.44E-07
5.76E-05
2.70E-07
3.42E-07
1.73E-04

1.30E-04
5.45E-05
5.93E-04
9.05E-06
3.52E-04
1.03E-04
5.05E-05
1.35E-05
3.05E-04
1.30E-05
8.97E-04
1.79E-04
2.11E-04
1.33E-04
3.74E-04
2.71E-05
5.64E-06
2.85E-05
1.74E-03
8.15E-06
1.03E-05
5.24E-03

8.43E-05
3.54E-05
3.85E-04
5.89E-06
2.29E-04
6.72E-05
3.28E-05
8.76E-06
1.99E-04
8.43E-06
5.83E-04
1.17E-04
1.37E-04
8.63E-05
2.43E-04
1.76E-05
3.66E-06
1.85E-05
1.13E-03
5.30E-06
6.71E-06
3.40E-03

Large
Diesel
Units
lb/MMBtu
7.76E-04
2.81E-04
1.93E-04
2.79E-03
7.88E-06
2.12E-04
7.89E-05
2.52E-05

NOTES:

Note 1: SCC code based on Appendix A of "Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling", July 2010, EPA-420-R-10-016.
Note 2: Brake-specific fuel consumption, zero hour steady state emission factor (EFss; g/hp-hr), and load factor are from NMIM/NONROAD08 model factors dated May 4, 2009.
Note 3: Emission factors from AP-42 Section 3.3, Table 3.3-2 or Section 3.4, Table 3.4-3. Since there is no gasoline HAP emission factors, conservatively using the diesel factors for the gasoline units.
Note 4: Tons are calculated using 7.1 lb/gal and 5.80 MMBtu/barrel from Table 13.1 of The Climate Registry General Reporting Protocol for diesel and 6.17 lb/gal and 5.25 MMBtu/barrel for gasoline.

Appendix I - Air Emission Calculations

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
NR Emissions - HAPS (HP)

I-13

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Off-Road Engines - Hickory St Contractor Yard
Equipment category based on
NONROAD classification

Description

BH/LDR 416
Comp - 400 CFM
Bnd Machine 6" - 20"
Bore Mchn - 8" - 48"
Chipper Cat 586 C
Feller Buncher 522B
Stump Grinder 586C
Skidder 535
Forwarder 584
Comp - 15-185 CFM
Disc w/ LG Trac
Disc w/ SM Trac
Ditch Witch
Dozer D-5
Dozer D-6T
Excavator 323
Excavator w/ Ham
Excavator w/ Pad
Excavator 315
Frklft - TL1055C
J-Henry 265
EB6500
Light Plant
Loader 930
Pump 3"
Pump 6"
Rig - Mechanic
Rig - Welding
Sideboom PL72
Sideboom PL61
Sideboom 587
Tack Rig D-7
Test - Fill Pump
Test - Low Head Pump
Test - Pres Pump

Tractor/Loader/Backhoe
Light Commerical Air Compressors
Other Construction Equipment
Bore/Drill Rigs
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Chippers/Stump Grinders (Commerical)
Logging Equip Fell/Bunch/Skidders
Logging Equip Fell/Bunch/Skidders
Light Commerical Air Compressors
Other Construction Equipment
Other Construction Equipment
Trencher
Crawler Tractor
Crawler Tractor
Excavators
Excavators
Excavators
Excavators
Forklifts
Blasting
Light Commercial Generator Set
Light Commercial Generator Set
Tractors/Loaders/Backhoes
Light Commercial Pumps
Light Commercial Pumps
Light Commerical Welders
Light Commerical Welders
Cranes
Cranes
Cranes
Bore/Drill Rigs
Light Commercial Pumps
Light Commercial Pumps
Light Commercial Pumps

SCC 1

2270002066
2270006015
2270002081
2270002033
2270004066
2270007015
2270004066
2270007015
2270007015
2270006015
2270002081
2270002081
2270002030
2270002069
2270002069
2270002036
2270002036
2270002036
2270002036
2270003020
2270002033
2265006005
2270006005
2270002066
2270006010
2270006010
2270006025
2270006025
2270002045
2270002045
2270002045
2270002033
2270006010
2270006010
2270006010

Fuel
Type

Engine
Technology
Type

Equipment
HP

Number of
Equipment

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Gas
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
G4N2O2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2
T2

94
125
109
162
350
303
350
225
274
49
290
210
23
104
200
161
161
235
97
101
225
15
12
154
5
50
390
350
135
310
366
237
150
140
190

1
0
1
0
1
1
1
1
1
2
1
1
1
1
1
5
0
1
3
1
0
2
2
1
1
0
1
6
0
3
0
0
0
0
1

AECOM assumed engines tiers for construction based on conservative assumptions regarding start date and length of

Emission Factor
Benzene
Toluene
Xylenes
Propylene
Acrolein
PAHs
1,3-Butadiene
Formaldehyde
Acetaldehyde

3

Small Diesel
Units
lb/MMBtu
9.33E-04
4.09E-04
2.85E-04
2.58E-03
9.25E-05
1.68E-04
3.91E-05
1.18E-03
7.67E-04

Total
Load
BSFC 2
Total
Hours
Working
lb/hp-hr Factor 2
Days
per Day
hrs
Hickory St Contractor Yard
0.21
30
10
300
0.481
0.43
0
10
0
0.367
0.59
28
10
280
0.371
0.43
0
10
0
0.367
0.43
1
10
10
0.367
0.59
1
10
10
0.371
0.43
1
10
10
0.367
0.59
1
10
10
0.371
0.59
1
10
10
0.371
0.43
60
10
1,200
0.408
0.59
3
10
30
0.371
0.59
3
10
30
0.371
0.59
7
10
70
0.412
0.59
30
10
300
0.371
0.59
6
10
60
0.371
0.59
1
10
50
0.371
0.59
0
10
0
0.371
0.59
1
10
10
0.371
0.59
1
10
30
0.412
0.59
120
10
1,200
0.371
0.43
0
10
0
0.367
0.68
120
10
2,400
0.74
0.43
120
10
2,400
0.408
0.21
120
10
1,200
0.433
0.43
6
10
60
0.408
0.43
0
10
0
0.408
0.21
180
10
1,800
0.433
0.21
120
10
7,200
0.433
0.43
0
10
0
0.367
0.43
1
10
30
0.367
0.43
0
10
0
0.367
0.43
0
10
0
0.367
0.43
0
10
0
0.367
0.43
0
10
0
0.367
0.43
3
10
30
0.367
Construction Total (Tons)
time from effective dates of engine tiers

HAP Emissions (Tons) 4
Benzene

Toluene

Xylenes

Propylene

Acrolein

PAHs

1,3-Butadiene

Formaldehyde

Acetaldehyde

2.58E-05
0.00E+00
6.06E-05
0.00E+00
5.01E-06
6.02E-06
5.01E-06
4.47E-06
5.44E-06
9.36E-05
1.73E-05
1.25E-05
3.55E-06
6.20E-05
2.38E-05
1.60E-05
0.00E+00
4.67E-06
6.42E-06
2.41E-04
0.00E+00
1.71E-04
4.58E-05
1.52E-04
4.78E-07
0.00E+00
5.79E-04
2.08E-03
0.00E+00
1.33E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.16E-06
3.64E-03

1.13E-05
0.00E+00
2.66E-05
0.00E+00
2.20E-06
2.64E-06
2.20E-06
1.96E-06
2.39E-06
4.10E-05
7.57E-06
5.49E-06
1.56E-06
2.72E-05
1.04E-05
7.01E-06
0.00E+00
2.05E-06
2.81E-06
1.06E-04
0.00E+00
7.51E-05
2.01E-05
6.68E-05
2.09E-07
0.00E+00
2.54E-04
9.11E-04
0.00E+00
5.84E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.58E-06
1.60E-03

7.89E-06
0.00E+00
1.85E-05
0.00E+00
1.53E-06
1.84E-06
1.53E-06
1.37E-06
1.66E-06
2.86E-05
5.28E-06
3.82E-06
1.08E-06
1.89E-05
7.28E-06
4.88E-06
0.00E+00
1.43E-06
1.96E-06
7.35E-05
0.00E+00
5.23E-05
1.40E-05
4.66E-05
1.46E-07
0.00E+00
1.77E-04
6.35E-04
0.00E+00
4.07E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.49E-06
1.11E-03

7.15E-05
0.00E+00
1.68E-04
0.00E+00
1.39E-05
1.66E-05
1.39E-05
1.24E-05
1.50E-05
2.59E-04
4.78E-05
3.46E-05
9.82E-06
1.71E-04
6.59E-05
4.42E-05
0.00E+00
1.29E-05
1.77E-05
6.66E-04
0.00E+00
4.73E-04
1.27E-04
4.22E-04
1.32E-06
0.00E+00
1.60E-03
5.75E-03
0.00E+00
3.68E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.26E-05
1.01E-02

2.56E-06
0.00E+00
6.01E-06
0.00E+00
4.97E-07
5.97E-07
4.97E-07
4.43E-07
5.40E-07
9.28E-06
1.71E-06
1.24E-06
3.52E-07
6.14E-06
2.36E-06
1.59E-06
0.00E+00
4.63E-07
6.36E-07
2.39E-05
0.00E+00
1.70E-05
4.55E-06
1.51E-05
4.73E-08
0.00E+00
5.74E-05
2.06E-04
0.00E+00
1.32E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.09E-07
3.61E-04

4.65E-06
0.00E+00
1.09E-05
0.00E+00
9.02E-07
1.08E-06
9.02E-07
8.05E-07
9.80E-07
1.69E-05
3.11E-06
2.25E-06
6.39E-07
1.12E-05
4.29E-06
2.88E-06
0.00E+00
8.40E-07
1.16E-06
4.33E-05
0.00E+00
3.08E-05
8.26E-06
2.75E-05
8.60E-08
0.00E+00
1.04E-04
3.74E-04
0.00E+00
2.40E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.47E-06
6.56E-04

1.08E-06
0.00E+00
2.54E-06
0.00E+00
2.10E-07
2.52E-07
2.10E-07
1.87E-07
2.28E-07
3.92E-06
7.24E-07
5.24E-07
1.49E-07
2.60E-06
9.99E-07
6.70E-07
0.00E+00
1.96E-07
2.69E-07
1.01E-05
0.00E+00
7.17E-06
1.92E-06
6.39E-06
2.00E-08
0.00E+00
2.43E-05
8.71E-05
0.00E+00
5.58E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.42E-07
1.53E-04

3.27E-05
0.00E+00
7.67E-05
0.00E+00
6.34E-06
7.61E-06
6.34E-06
5.65E-06
6.88E-06
1.18E-04
2.19E-05
1.58E-05
4.49E-06
7.84E-05
3.01E-05
2.02E-05
0.00E+00
5.90E-06
8.12E-06
3.04E-04
0.00E+00
2.17E-04
5.80E-05
1.93E-04
6.04E-07
0.00E+00
7.33E-04
2.63E-03
0.00E+00
1.68E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.03E-05
4.61E-03

2.12E-05
0.00E+00
4.98E-05
0.00E+00
4.12E-06
4.95E-06
4.12E-06
3.67E-06
4.47E-06
7.69E-05
1.42E-05
1.03E-05
2.92E-06
5.09E-05
1.96E-05
1.31E-05
0.00E+00
3.84E-06
5.28E-06
1.98E-04
0.00E+00
1.41E-04
3.77E-05
1.25E-04
3.93E-07
0.00E+00
4.76E-04
1.71E-03
0.00E+00
1.09E-05
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.71E-06
2.99E-03

Large
Diesel
Units
lb/MMBtu
7.76E-04
2.81E-04
1.93E-04
2.79E-03
7.88E-06
2.12E-04
7.89E-05
2.52E-05

NOTES:

Note 1: SCC code based on Appendix A of "Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling", July 2010, EPA-420-R-10-016.
Note 2: Brake-specific fuel consumption, zero hour steady state emission factor (EFss; g/hp-hr), and load factor are from NMIM/NONROAD08 model factors dated May 4, 2009.
Note 3: Emission factors from AP-42 Section 3.3, Table 3.3-2 or Section 3.4, Table 3.4-3. Since there is no gasoline HAP emission factors, conservatively using the diesel factors for the gasoline units.
Note 4: Tons are calculated using 7.1 lb/gal and 5.80 MMBtu/barrel from Table 13.1 of The Climate Registry General Reporting Protocol for diesel and 6.17 lb/gal and 5.25 MMBtu/barrel for gasoline.

Appendix I - Air Emission Calculations
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NR Emissions - HAPS (CT)

I-14

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - On-Road Vehicles - 12" Pipeline Loop - Hampden County, MA
Description
TRK-Chip Van
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton 4X4
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Skid
TRK-Sand Blaster
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy
TRK & Pole Trailer

Description
TRK-Chip Van
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton 4X4
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Skid
TRK-Sand Blaster
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy
TRK & Pole Trailer

Description
TRK-Chip Van
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton 4X4
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Skid
TRK-Sand Blaster
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy
TRK & Pole Trailer
Total

Category Based on MOVES2014b

Classification 1
31 - Passenger Truck - Diesel
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
Category Based on MOVES2014b
Classification
31 - Passenger Truck - Diesel
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
Category Based on MOVES2014b
Classification
31 - Passenger Truck - Diesel
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel

Number of
Equipment
2
3
2
1
2
5
1
2
1
1
1
1
1
1
3
2
2
1

Total Days
28
175
119
119
147
91
91
28
91
91
91
56
119
21
6
119
119
56

Calc. VMT 2

CO3 g/VMT

8,400
78,750
35,700
17,850
44,100
68,250
13,650
8,400
13,650
13,650
13,650
8,400
17,850
3,150
2,700
35,700
35,700
8,400

3.59
3.59
3.63
3.63
3.63
3.63
2.87
2.87
2.77
2.87
2.87
4.84
2.87
2.87
2.87
4.84
3.70
3.70

CO
ton/yr
3.3E-02
3.1E-01
1.4E-01
7.1E-02
1.8E-01
2.7E-01
4.3E-02
2.7E-02
4.2E-02
4.3E-02
4.3E-02
4.5E-02
5.6E-02
9.9E-03
8.5E-03
1.9E-01
1.5E-01
3.4E-02
1.696

NOx ton/yr
1.9E-02
1.8E-01
8.1E-02
4.0E-02
1.0E-01
1.5E-01
1.1E-01
6.8E-02
9.9E-02
1.1E-01
1.1E-01
1.4E-01
1.4E-01
2.5E-02
2.2E-02
6.0E-01
4.7E-01
1.1E-01
2.574

Total
Weeks
4.00
25.00
17.00
17.00
21.00
13.00
13.00
4.00
13.00
13.00
13.00
8.00
17.00
3.00
1.00
17.00
17.00
8.00

Total
Months
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33
2.33

Working
Days
28
175
119
119
147
91
91
28
91
91
91
56
119
21
6
119
119
56

Hours
per Day
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

NOx3
g/VMT
2.02
2.02
2.05
2.05
2.05
2.05
7.29
7.29
6.58
7.29
7.29
15.31
7.29
7.29
7.29
15.31
11.82
11.82

VOC3
g/VMT
0.31
0.31
0.32
0.32
0.32
0.32
1.04
1.04
1.06
1.04
1.04
1.01
1.04
1.04
1.04
1.01
0.80
0.80

SO23
g/VMT
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

PM103
g/VMT
0.18
0.18
0.19
0.19
0.19
0.19
0.94
0.94
0.91
0.94
0.94
1.59
0.94
0.94
0.94
1.59
1.43
1.43

PM2.53
g/VMT
0.09
0.09
0.10
0.10
0.10
0.10
0.53
0.53
0.48
0.53
0.53
0.96
0.53
0.53
0.53
0.96
0.77
0.77

CO23
g/VMT
911.43
911.43
870.77
870.77
870.77
870.77
1778.89
1778.89
1659.06
1778.89
1778.89
2575.76
1778.89
1778.89
1778.89
2575.76
2673.96
2673.96

CH43
g/VMT
0.04
0.04
0.04
0.04
0.04
0.04
0.08
0.08
0.08
0.08
0.08
0.07
0.08
0.08
0.08
0.07
0.08
0.08

CO2e3
g/VMT
912.53
912.53
871.72
871.72
871.72
871.72
1780.89
1780.89
1661.00
1780.89
1780.89
2577.42
1780.89
1780.89
1780.89
2577.42
2675.93
2675.93

PM10
ton/yr
1.7E-03
1.6E-02
7.6E-03
3.8E-03
9.3E-03
1.4E-02
1.4E-02
8.7E-03
1.4E-02
1.4E-02
1.4E-02
1.5E-02
1.8E-02
3.3E-03
2.8E-03
6.3E-02
5.6E-02
1.3E-02
0.2887

PM2.5
ton/yr
8.2E-04
7.7E-03
4.0E-03
2.0E-03
4.9E-03
7.6E-03
7.9E-03
4.9E-03
7.2E-03
7.9E-03
7.9E-03
8.9E-03
1.0E-02
1.8E-03
1.6E-03
3.8E-02
3.0E-02
7.1E-03
0.1608

CO2
ton/yr
8.4E+00
7.9E+01
3.4E+01
1.7E+01
4.2E+01
6.6E+01
2.7E+01
1.6E+01
2.5E+01
2.7E+01
2.7E+01
2.4E+01
3.5E+01
6.2E+00
5.3E+00
1.0E+02
1.1E+02
2.5E+01
670.2069

CH4
ton/yr
4.1E-04
3.8E-03
1.5E-03
7.5E-04
1.8E-03
2.9E-03
1.2E-03
7.4E-04
1.2E-03
1.2E-03
1.2E-03
6.1E-04
1.6E-03
2.8E-04
2.4E-04
2.6E-03
3.1E-03
7.3E-04
0.0258

CO2e
ton/yr
8.4E+00
7.9E+01
3.4E+01
1.7E+01
4.2E+01
6.6E+01
2.7E+01
1.6E+01
2.5E+01
2.7E+01
2.7E+01
2.4E+01
3.5E+01
6.2E+00
5.3E+00
1.0E+02
1.1E+02
2.5E+01
670.85

HAPs4
ton/yr
4.4E-04
4.2E-03
1.9E-03
9.6E-04
2.4E-03
3.7E-03
2.2E-03
1.4E-03
2.3E-03
2.2E-03
2.2E-03
1.3E-03
2.9E-03
5.2E-04
4.4E-04
5.6E-03
4.6E-03
1.1E-03
0.0405

VOC
ton/yr
2.9E-03
2.7E-02
1.3E-02
6.4E-03
1.6E-02
2.4E-02
1.6E-02
9.6E-03
1.6E-02
1.6E-02
1.6E-02
9.4E-03
2.0E-02
3.6E-03
3.1E-03
4.0E-02
3.2E-02
7.4E-03
0.277

SO2 ton/yr
7.2E-05
6.7E-04
2.9E-04
1.5E-04
3.6E-04
5.6E-04
2.3E-04
1.4E-04
2.1E-04
2.3E-04
2.3E-04
2.1E-04
3.0E-04
5.3E-05
4.5E-05
8.8E-04
9.0E-04
2.1E-04
0.00574

Mi/hr 2
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

HAPs3,4
g/VMT
0.05
0.05
0.05
0.05
0.05
0.05
0.15
0.15
0.15
0.15
0.15
0.14
0.15
0.15
0.15
0.14
0.12
0.12

NOTES:

Note 1: Estimated
Note 2: Speed to calculate distance for emissions estimate, hours/day, days/week, and total number of days estimated.
Note 3: Emissions estimates are based on EPA's MOVES2014b motor vehicle emissions estimation program. Year 2020 is used as the base year for MA, based on latest county-specific MOVES2014b default input data.
Note 4: HAPs are aggregated for benzene, 1,3-butadiene, formaldehyde, acetaldehyde, and acrolein
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Construction - OnRoad (Pipe)

I-15

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - On-Road Vehicles - Station 261 HP Replacement - Hampden County, MA
Description
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy

Description
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy

Description
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy
Total

Category Based on MOVES2014b
Classification1
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
Category Based on MOVES2014b
Classification
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
Category Based on MOVES2014b
Classification
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel

Number of
Equipment
1
1
1
2
1
1
1
1
1
2
1
1
1

Total Days
147
147
119
91
28
28
28
10
28
28
4
91
24

Calc. VMT 2 CO3 g/VMT
22,050
22,050
17,850
27,300
4,200
4,200
4,200
1,500
4,200
8,400
600
13,650
3,600

CO
ton/yr
8.7E-02
8.8E-02
7.1E-02
1.1E-01
1.3E-02
1.3E-02
1.3E-02
4.7E-03
1.3E-02
2.7E-02
1.9E-03
7.3E-02
1.5E-02
0.529

3.59
3.63
3.63
3.63
2.87
2.87
2.77
2.87
2.87
2.87
2.87
4.84
3.70

NOx ton/yr
4.9E-02
5.0E-02
4.0E-02
6.2E-02
3.4E-02
3.4E-02
3.0E-02
1.2E-02
3.4E-02
6.8E-02
4.8E-03
2.3E-01
4.7E-02
0.694

Total
Weeks
21.00
21.00
17.00
13.00
4.00
4.00
4.00
2.00
4.00
4.00
1.00
13.00
4.00

Total
Months
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

Working
Days
147
147
119
91
28
28
28
10
28
28
4
91
24

Hours
per Day
10
10
10
10
10
10
10
10
10
10
10
10
10

NOx3
g/VMT
2.02
2.05
2.05
2.05
7.29
7.29
6.58
7.29
7.29
7.29
7.29
15.31
11.82

VOC3
g/VMT
0.31
0.32
0.32
0.32
1.04
1.04
1.06
1.04
1.04
1.04
1.04
1.01
0.80

SO23
g/VMT
0.01
0.01
0.01
0.01
0.02
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.02

PM103
g/VMT
0.18
0.19
0.19
0.19
0.94
0.94
0.91
0.94
0.94
0.94
0.94
1.59
1.43

PM2.53
g/VMT
0.09
0.10
0.10
0.10
0.53
0.53
0.48
0.53
0.53
0.53
0.53
0.96
0.77

CO23
g/VMT
911.43
870.77
870.77
870.77
1778.89
1778.89
1659.06
1778.89
1778.89
1778.89
1778.89
2575.76
2673.96

CH43
g/VMT
0.04
0.04
0.04
0.04
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.08

CO2e3
g/VMT
912.53
871.72
871.72
871.72
1780.89
1780.89
1661.00
1780.89
1780.89
1780.89
1780.89
2577.42
2675.93

PM10
ton/yr
4.3E-03
4.7E-03
3.8E-03
5.8E-03
4.3E-03
4.3E-03
4.2E-03
1.6E-03
4.3E-03
8.7E-03
6.2E-04
2.4E-02
5.7E-03
0.0764

PM2.5
ton/yr
2.2E-03
2.5E-03
2.0E-03
3.0E-03
2.4E-03
2.4E-03
2.2E-03
8.7E-04
2.4E-03
4.9E-03
3.5E-04
1.4E-02
3.0E-03
0.0428

CO2
ton/yr
2.2E+01
2.1E+01
1.7E+01
2.6E+01
8.2E+00
8.2E+00
7.7E+00
2.9E+00
8.2E+00
1.6E+01
1.2E+00
3.9E+01
1.1E+01
189.0017

CH4
ton/yr
1.1E-03
9.2E-04
7.5E-04
1.1E-03
3.7E-04
3.7E-04
3.6E-04
1.3E-04
3.7E-04
7.4E-04
5.3E-05
1.0E-03
3.1E-04
0.0076

CO2e
ton/yr
2.2E+01
2.1E+01
1.7E+01
2.6E+01
8.2E+00
8.2E+00
7.7E+00
2.9E+00
8.2E+00
1.6E+01
1.2E+00
3.9E+01
1.1E+01
189.19

HAPs4
ton/yr
1.2E-03
1.2E-03
9.6E-04
1.5E-03
6.9E-04
6.9E-04
7.0E-04
2.5E-04
6.9E-04
1.4E-03
9.8E-05
2.2E-03
4.7E-04
0.0119

VOC
ton/yr
7.6E-03
7.9E-03
6.4E-03
9.8E-03
4.8E-03
4.8E-03
4.9E-03
1.7E-03
4.8E-03
9.6E-03
6.9E-04
1.5E-02
3.2E-03
0.081

SO2 ton/yr
1.9E-04
1.8E-04
1.5E-04
2.2E-04
7.1E-05
7.1E-05
6.6E-05
2.5E-05
7.1E-05
1.4E-04
1.0E-05
3.4E-04
9.1E-05
0.00162

Mi/hr

2

15
15
15
15
15
15
15
15
15
15
15
15
15
HAPs3,4
g/VMT
0.05
0.05
0.05
0.05
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.14
0.12

NOTES:

Note 1: Estimated
Note 2: Speed to calculate distance for emissions estimate, hours/day, days/week, and total number of days estimated.
Note 3: Emissions estimates are based on EPA's MOVES2014b motor vehicle emissions estimation program. Year 2020 is used as the base year for MA, based on latest county-specific MOVES2014b default input data.
Note 4: HAPs are aggregated for benzene, 1,3-butadiene, formaldehyde, acetaldehyde, and acrolein
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Construction - OnRoad (HP)

I-16

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - On-Road Vehicles - Hartford County, CT
Description
TRK-Chip Van
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton 4X4
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Skid
TRK-Sand Blaster
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy
TRK & Pole Trailer

Description
TRK-Chip Van
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton 4X4
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Skid
TRK-Sand Blaster
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy
TRK & Pole Trailer

Description
TRK-Chip Van
TRK-1/2Ton 4X4
TRK-1Ton Flat Bed
TRK-2Ton Flat Bed
TRK-3/4Ton 4X4
TRK-3/4Ton Crew
TRK-Boom
TRK-Dump
TRK-Fuel
TRK-Grease
TRK-Skid
TRK-Sand Blaster
TRK-Sweeper
TRK-Vacuum
TRK-Water
TRK & Float
TRK-LowBoy
TRK & Pole Trailer
Total

Category Based on MOVES2014b
Classification1
31 - Passenger Truck - Diesel
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
Category Based on MOVES2014b
Classification
31 - Passenger Truck - Diesel
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel

Category Based on MOVES2014b
Classification
31 - Passenger Truck - Diesel
31 - Passenger Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
32 - Light Commercial Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
53 - Single Unit Long-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
52 - Single Unit Short-Haul Truck - Diesel
61 - Combination Short-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel
62 - Combination Long-Haul Truck - Diesel

Number of
Equipment
2
8
2
2
0
8
1
2
1
1
1
1
1
0
1
2
2
0

Total Days
1
30
30
30
0
30
120
30
30
30
30
30
120
0
120
30
30
0

Total
Weeks
1.00
5.00
5.00
5.00
0.00
5.00
18.00
5.00
5.00
5.00
5.00
5.00
18.00
0.00
18.00
5.00
5.00
0.00

Total
Months
0.03
1.00
1.00
1.00
0.00
1.00
4.00
1.00
1.00
1.00
1.00
1.00
4.00
0.00
4.00
1.00
1.00
0.00

Working
Days
0.02
0.7
0.7
0.7
0.0
0.7
2.9
0.7
0.7
0.7
0.7
0.7
2.9
0.0
2.9
0.7
0.7
0.0

Hours
per Day
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

NOx3
g/VMT
2.10
2.10
2.01
2.01
2.01
2.01
7.33
7.33
7.16
7.33
7.33
15.24
7.33
7.33
7.33
15.24
11.76
11.76

VOC3
g/VMT
0.34
0.34
0.31
0.31
0.31
0.31
1.05
1.05
1.18
1.05
1.05
1.01
1.05
1.05
1.05
1.01
0.80
0.80

SO23
g/VMT
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

PM103
g/VMT
0.18
0.18
0.19
0.19
0.19
0.19
0.95
0.95
0.96
0.95
0.95
1.59
0.95
0.95
0.95
1.59
1.43
1.43

PM2.53
g/VMT
0.09
0.09
0.10
0.10
0.10
0.10
0.54
0.54
0.52
0.54
0.54
0.96
0.54
0.54
0.54
0.96
0.77
0.77

CO23
g/VMT
913
913
872
872
872
872
1785
1785
1668
1785
1785
2583
1785
1785
1785
2583
2682
2682

Mi/hr 2
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

Calc. VMT 2

CO3 g/VMT

7
883
221
221
0
883
442
221
110
110
110
110
442
0
442
221
221
0

3.93
3.93
3.65
3.65
3.65
3.65
2.89
2.89
3.05
2.89
2.89
4.84
2.89
2.89
2.89
4.84
3.70
3.70

CO
ton/yr

NOx ton/yr

VOC
ton/yr

SO2 ton/yr

PM10
ton/yr

PM2.5
ton/yr

CO2
ton/yr

CH4
ton/yr

3.2E-05
3.8E-03
8.9E-04
8.9E-04
0.0E+00
3.6E-03
1.4E-03
7.0E-04
3.7E-04
3.5E-04
3.5E-04
5.9E-04
1.4E-03
0.0E+00
1.4E-03
1.2E-03
9.0E-04
0.0E+00
0.018

1.7E-05
2.0E-03
4.9E-04
4.9E-04
0.0E+00
2.0E-03
3.6E-03
1.8E-03
8.7E-04
8.9E-04
8.9E-04
1.9E-03
3.6E-03
0.0E+00
3.6E-03
3.7E-03
2.9E-03
0.0E+00
0.029

2.8E-06
3.3E-04
7.6E-05
7.6E-05
0.0E+00
3.1E-04
5.1E-04
2.5E-04
1.4E-04
1.3E-04
1.3E-04
1.2E-04
5.1E-04
0.0E+00
5.1E-04
2.5E-04
2.0E-04
0.0E+00
0.004

6.3E-08
7.5E-06
1.8E-06
1.8E-06
0.0E+00
7.2E-06
7.4E-06
3.7E-06
1.7E-06
1.9E-06
1.9E-06
2.7E-06
7.4E-06
0.0E+00
7.4E-06
5.4E-06
5.6E-06
0.0E+00
0.00006

1.5E-06
1.8E-04
4.6E-05
4.6E-05
0.0E+00
1.8E-04
4.6E-04
2.3E-04
1.2E-04
1.2E-04
1.2E-04
1.9E-04
4.6E-04
0.0E+00
4.6E-04
3.9E-04
3.5E-04
0.0E+00
0.0033

7.5E-07
9.0E-05
2.4E-05
2.4E-05
0.0E+00
9.5E-05
2.6E-04
1.3E-04
6.4E-05
6.5E-05
6.5E-05
1.2E-04
2.6E-04
0.0E+00
2.6E-04
2.3E-04
1.9E-04
0.0E+00
0.0019

7.4E-03
8.9E-01
2.1E-01
2.1E-01
0.0E+00
8.5E-01
8.7E-01
4.3E-01
2.0E-01
2.2E-01
2.2E-01
3.1E-01
8.7E-01
0.0E+00
8.7E-01
6.3E-01
6.5E-01
0.0E+00
7.45

3.5E-07
4.2E-05
9.3E-06
9.3E-06
0.0E+00
3.7E-05
3.9E-05
1.9E-05
9.0E-06
9.7E-06
9.7E-06
8.1E-06
3.9E-05
0.0E+00
3.9E-05
1.6E-05
1.9E-05
0.0E+00
0.00031

CH43
g/VMT
0.04
0.04
0.04
0.04
0.04
0.04
0.08
0.08
0.07
0.08
0.08
0.07
0.08
0.08
0.08
0.07
0.08
0.08
GHG 5
tons of
CO2e
7.4E-03
8.9E-01
2.1E-01
2.1E-01
0.0E+00
8.5E-01
8.7E-01
4.4E-01
2.0E-01
2.2E-01
2.2E-01
3.1E-01
8.7E-01
0.0E+00
8.7E-01
6.3E-01
6.5E-01
0.0E+00
7.45

CO2e3
g/VMT
914.480
914.480
873.206
873.206
873.206
873.206
1786.792
1786.792
1669.917
1786.792
1786.792
2584.744
1786.792
1786.792
1786.792
2584.744
2683.576
2683.576

HAPs3,4
g/VMT
0.05
0.05
0.05
0.05
0.05
0.05
0.15
0.15
0.17
0.15
0.15
0.14
0.15
0.15
0.15
0.14
0.12
0.12

HAPs4
ton/yr
4.2E-07
5.0E-05
1.2E-05
1.2E-05
0.0E+00
4.6E-05
7.3E-05
3.7E-05
2.0E-05
1.8E-05
1.8E-05
1.7E-05
7.3E-05
0.0E+00
7.3E-05
3.5E-05
2.9E-05
0.0E+00
0.0005

NOTES:

Note 1: Estimated
Note 2: Speed to calculate distance for emissions estimate, hours/day, days/week, and total number of days estimated.
Note 3: Emissions estimates are based on EPA's MOVES2014b motor vehicle emissions estimation program. Year 2020 is used as the base year for CT, based on latest county-specific MOVES2014b default input data.
Note 4: HAPs are aggregated for benzene, 1,3-butadiene, formaldehyde, acetaldehyde, and acrolein
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Construction - OnRoad (CT)

I-17
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Fugitive Dust from Construction Activities

(1)

12" Pipeline Loop - MA

Station 261 HP Replacement MA

Hickory St Contractor Yard - CT

12.80

0.75

1.35

2.33

5.00

6.00

Area of Land Disturbance
(acres/month):
Months of Construction Activity (2):
PM2.5
PM10
PM30

total tons (3)

tons/month

total tons (3)

tons/month

total tons (3)

tons/month

2.69
17.92
35.83

1.152
7.678
15.357

0.34
2.24
4.49

0.067
0.449
0.898

0.73
4.87
9.74

0.122
0.812
1.624

Heavy Construction Operations
Emission Factor
PM2.5
PM10
PM30
tons/acre/month
0.09
0.60
1.20
From AP-42, Section 13.2.3 Heavy Construction Operations:

Notes
(4)

For construction activity operations:
E = 1.2 tons/acre/month of activity
NOTES:
(1) The 12" Pipeline Loop and Station 261 HP Replacement land disturbance totals includes pipe/contractor yard located in Massachusetts.
(2) Construction is estimated to occur over approximately 2.33 months for the Pipeline Loop and 5 months for the HP Replacement Project.
(3) Total tons is for entire construction duration, which is expected to be over a 5 month period. This does not include fugitive dust control measures which will be determined at the site
during construction activity. Intermittent application of water to mitigate fugitive dust will be used as one control measure. Since it will be on an as needed basis, mitigation of fugitive dust
by the use of water application is not reflected in this emissions estimate.
(4) From AP-42 Section 13.2.3.3. Note that a factor of 1.2 ton/acre/month is conservatively high for TSP since it assumes that construction occurs over 30 days of the month which is not
true in this case. Particle size multiplier (k) of 0.5 and 0.075 were used to determine the fraction of PM10 and PM2.5, respectively (taken from AP-42 Section 13.2.5.3).
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Fugitive Dust

I-18
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Construction Emissions - Station Venting

Released Volume
(mcf)

CO2
(mol fraction)

CH4
(mol fraction)

CO2
(scf)

CH4
(scf)

965.5

0.0003

0.9685

289

935,066

Released Volume
(mcf)

Gas Density
(lbs/scf)

Released Gas
Volume (lbs)

VOCs
(wt%)

HAPs
(wt%)

965.5

0.0436

42,136.3

0.514%

0.0075%

Q = Venting volume (mcf)
V = Volume of piping (cf)
P = Absolute line pressure at start of venting (psia)

Density of CO2 Density of CH4
at Standard
at Standard
CO2
CH4
Conditions
Conditions
Emissions Emissions
(kg/scf)
(kg/scf)
(tons)
(tons)
0.02
20.21
0.0530
0.0193
VOC
Emissions
(tons)
0.11

966
20,000

=
=

Q (mcf)
V (cf)

700

=

P (psia)

CO2e
(tons)
505.33

HAPs
Emissions
(tons)
0.002

40 CFR Part 98 GWPs
CO2 1
CH4 25

Q = V x (P/14.5) / 1000
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Const Venting (station)

I-19
Tennessee Gas Pipeline - Springfield Delivery Lateral Upgrade Project
Commissioning Emissions - Baseline Venting (not using hot tapping methods)

Released Volume
(mcf)

CO2
(mol fraction)

CH4
(mol fraction)

CO2
(scf)

CH4
(scf)

556.1

0.0003

0.9685

167

538,561

Released Volume
(mcf)

Gas Density
(lbs/scf)

Released Gas
Volume (lbs)

VOCs
(wt%)

HAPs
(wt%)

556.1

0.0436

24,268.8

0.514%

0.0075%

Q = Blowdown volume (mcf)
D = Diameter (internal) of pipeline (ft)
L = Length of pipeline segment (ft)
P = Absolute line pressure at start of blowdown (psia)

Density of CO2 Density of CH4
at Standard
at Standard
CH4
CO2
Conditions
Conditions
Emissions Emissions
(kg/scf)
(kg/scf)
(tons)
(tons)
11.64
0.01
0.0530
0.0193
VOC
Emissions
(tons)
6.23E-02

556
0.83

=
=

Q (mcf)
D (ft)

21,120
700

=
=

L (ft)
P (psia)

CO2e
(tons)
291.05

HAPs
Emissions
(tons)
9.13E-04

(4 miles)

40 CFR Part 98 GWPs
CO2 1
CH4 25

Q = (D/2)2 x 3.1416 x L x (P/14.5) / 1000
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Construction Venting - Base

I-20
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Non-Construction Emissions - Summary
Portion
Pipeline
Pipeline
Station
Pipeline
Pipeline
Pipeline

Appx H Table
2-3

DEIR Tables
5-3, 5-8
Appx H Table
2-4

Source
Commissioning Purging
Commissioning Inspections
Commissioning Purging
Normal Operating
Non-Routine Inspection
Non-Routine Venting
Total

CO2
0.0005
0.00006
0.0005
0.001
0.00006
0.01
0.01

CH4
0.59
0.07
0.59
0.02
0.07
8.80
10.12

N2O

Source
Comm. Purging - Pipeline
Commissioning Inspections
Comm. Purging - Station
Commissioning Total

CO2
0.0005
0.0001
0.0005
0.0011

CH4
0.5884
0.0651
0.5884
1.24

N2O

Source
Pipeline Normal Operating Total
Pipeline Non-routine Total

CO2
0.001
0.008

CH4
0.016
8.87

N2O

Appendix I - Air Emission Calculations

CO2e

0

15
2
15
0.4
1.6
220
253.12

VOCs
0.003
0.0004
0.003
0.00009
0.0004
0.05
0.05

HAPs
0.00005
0.000005
0.00005
0.000001
0.000005
0.0007
0.00

0

CO2e
14.71
1.63
14.71
31.05

VOCs
0.0032
0.0004
0.0032
0.007

HAPs
0.00005
0.00001
0.00005
0.00010

CO2e
0.41
221.7

VOCs
0.00009
0.05

HAPs
0.000001
0.0007

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Non-Construction Summary

I-21
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Commissioning Emissions - Pipeline Purging
Released Volume
(mcf)

CO2
(mol fraction)

CH4
(mol fraction)

CO2
(scf)

CH4
(scf)

28.1

0.0003

0.9685

8

27,220

Released Volume
(mcf)
28.1

Gas Density
(lbs/scf)
0.0436

Released Gas
VOCs (wt%)
Volume (lbs)
1,226.6
0.514%

HAPs
(wt%)
0.0075%

Density of CO2 at Density of CH4 at
Standard
Standard
CO2 Emissions CH4 Emissions
Conditions
Conditions
(tons)
(tons)
CO2e (tons)
(kg/scf)
(kg/scf)
0.0005
0.59
0.0530
0.0193
14.71
VOC Emissions
(tons)
0.003

Input Data (constant release) for Gas Purging During Commissioning
Q = Gas release volume (mcf)
28.1
=
Q (mcf)
A = Area of hole (sq in) Diam (inches) =
4
12.57
=
A (sq in)
P = Absolute pressure near opening (psia=psig+15.0)
min = Duration of release (minutes)

20
5

=
=

P (psia)
(minutes)

HAPs Emissions
(tons)
0.00005

40 CFR Part 98 GWPs
CO2 1
CH4 25

*Q = 1.342 x A x P x min/60
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Comm Purging (pipeline)

I-22
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Commissioning Emissions - In-Line Inspections
CO2
(mol fraction)

CH4
(mol fraction)

CO2
(scf)

1.6
1.6

0.0003
0.0003

0.9685
0.9685

0.5
0.5

Released
Volume (mcf)

Gas Density
(lbs/scf)

Released Gas
Volume (lbs)

VOCs
(wt%)

1.6
1.6

0.0436
0.0436

Pigging
Operation
Volume (mcf)
Launcher
Receiver

Operation
Launcher
Receiver

Density of CO2 at Density of CH4 at
Standard
Standard
CO2 Emissions CH4 Emissions
Conditions
Conditions
(tons)
(tons)
(kg/scf)
(kg/scf)
0.00003
0.03
1,530
0.0530
0.0193
0.00003
0.03
0.0530
0.0193
1,530
Total for Event (Launching and Receiving)
0.00006
0.07
CH4
(scf)

HAPs
(wt%)

VOC Emissions
(tons)
68.946
0.514%
0.0075%
0.0002
68.946
0.514%
0.0075%
0.0002
Total for Event (Launching and Receiving)
0.0004
Input Data for Line Inspection
Barrel part 1 Barrel part 2
0.6
1.0
=

Q = Pigging Volume (mcf)
D = Diameter (internal) of Pig Barrel (ft)
L = Length of Pig Barrel (ft)
P = Absolute pressure at start of venting (psia)

1.00
15
700

1.33
15
700

HAPs Emissions
(tons)
0.000003
0.000003
0.000005

Q (mcf)

=
=
=

CO2e (tons)
0.81
0.81
1.63

D (ft)
L (ft)
P (psia)

40 CFR Part 98 GWPs
CO2 1
CH4 25

Q = (D/2)2 x 3.1416 x L x (P/14.5) / 1000
12 inch

16 inch

15 ft
30 ft
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Comm Inspections (pipeline)

I-23
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Commissioning Emissions - Compressor Purging
Released Volume
(mcf)

CO2
(mol fraction)

CH4
(mol fraction)

CO2
(scf)

CH4
(scf)

28.1

0.0003

0.9685

8

27,220

Released Volume
(mcf)
28.1

Gas Density
(lbs/scf)
0.0436

Released Gas
VOCs (wt%)
Volume (lbs)
1,226.6
0.514%

HAPs
(wt%)
0.0075%

Density of CO2 at Density of CH4 at
Standard
Standard
CO2 Emissions CH4 Emissions
Conditions
Conditions
(tons)
(tons)
CO2e (tons)
(kg/scf)
(kg/scf)
0.0005
0.59
0.0530
0.0193
14.71
VOC Emissions
(tons)
0.003

Input Data (constant release) for Gas Purging During Commissioning
Q = Gas release volume (mcf)
28.1
=
Q (mcf)
A = Area of hole (sq in) Diam (inches) =
4
12.57
=
A (sq in)
P = Absolute pressure near opening (psia=psig+15.0)
min = Duration of release (minutes)

20
5

=
=

P (psia)
(minutes)

HAPs Emissions
(tons)
0.00005

40 CFR Part 98 GWPs
CO2 1
CH4 25

*Q = 1.342 x A x P x min/60
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Comm Purging (station)

I-24

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Normal Operating Emissions

Project Pipeline Miles

Activity Data
2.10

CO2e (tons)
0.41

Pipeline gas composition
CH4
VOCs
mol/vol %
96.85%
wt%
94.15%
0.514%
(Based on representative sampling)
CO2
0.03%

HAPs
0.0075%

(
)
)
)
Pipeline( fugitive
emissions
will( be
calculated using Tier 3 emission factors referenced in INGAA GHG Guidelines 1 .
Emissions CO2 Emissions CH4 Emissions CO2e Emissions VOC
Pipeline
Type
GHG
Emission Factor
Basis
(tons)
(tons)
(tons)
(tons)
(Sector
)
(
)
(
)
Transmission
Protected Steel
CH4
15.1 lb/mile
93.4% vol CH4
0.0164
CH 4 emissions tons = Emission Factor lb mile ´ Pipeline Length mile ´
´

CO2 emissions tons = Emission Factor lb mile ´ Pipeline Length mile ´
´

Actual CH 4 mol %
´
Default CH 4 mol %

1 ton
2,000 lb

Actual CO2 mol%
´
Default CO2 mol%

Emissions
HAPs (tons)

1 ton
2,000 lb

Transmission

Protected Steel

CO2 (from leaks)

0.9 lb/mile

2% vol CO2

0.0000

Transmission

Protected Steel

CO2 (from oxidation)

1.3 lb/mile

93.4% vol CH4

0.0014

Total

0.001

0.02

0.412

0.00009

0.000001

0.00009

0.000001

Notes:
1
Emission factors are from Table 4-4, Volume 1 - GHG Emission Estimation Methodologies and Procedures , Interstate Natural Gas Association of America (INGAA), September 28, 2005.

VOC and HAP emissions are based on the calculated tons of CH4 from fugitives and the mass percentages
of CH4, VOCs, and HAPs from the representative sampling.
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40 CFR Part 98 GWPs
CO2 1
CH4 25

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Normal Operating (pipeline)

I-25
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Non-Routine Emissions - Pipeline In-Line Inspections
CO2
(mol fraction)

CH4
(mol fraction)

CO2
(scf)

1.6
1.6

0.0003
0.0003

0.9685
0.9685

0.5
0.5

Released
Volume (mcf)

Gas Density
(lbs/scf)

Released Gas
Volume (lbs)

VOCs
(wt%)

1.6
1.6

0.0436
0.0436

Pigging
Operation
Volume (mcf)
Launcher
Receiver

Operation
Launcher
Receiver

Density of CO2 at Density of CH4 at
Standard
Standard
CO2 Emissions CH4 Emissions
Conditions
Conditions
(tons)
(tons)
(kg/scf)
(kg/scf)
0.00003
0.03
1,530
0.0530
0.0193
0.00003
0.03
0.0530
0.0193
1,530
Total for Event (Launching and Receiving)
0.00006
0.07
CH4
(scf)

HAPs
(wt%)

VOC Emissions
(tons)
68.946
0.514%
0.0075%
0.0002
68.946
0.514%
0.0075%
0.0002
Total for Event (Launching and Receiving)
0.0004
Input Data for Line Inspection
Barrel part 1 Barrel part 2
0.6
1.0
=

Q = Pigging Volume (mcf)
D = Diameter (internal) of Pig Barrel (ft)
L = Length of Pig Barrel (ft)
P = Absolute pressure at start of venting (psia)

1.00
15
700

1.33
15
700

HAPs Emissions
(tons)
0.000003
0.000003
0.000005

Q (mcf)

=
=
=

CO2e (tons)
0.81
0.81
1.63

D (ft)
L (ft)
P (psia)

40 CFR Part 98 GWPs
CO2 1
CH4 25

Q = (D/2)2 x 3.1416 x L x (P/14.5) / 1000
12 inch

16 inch

15 ft
30 ft

Appendix I - Air Emission Calculations

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Non-Routine Inspections

I-26
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Non-Routine Emissions - Pipeline Venting
Vengint Volume
(mcf)

CO2
(mol fraction)

CH4
(mol fraction)

CO2
(scf)

420.4

0.0003

0.9685

126

Released Volume
(mcf)
420.4

Gas Density
(lbs/scf)
0.0436

Released Gas
Volume (lbs)
18,347.2

VOCs
(wt%)
0.514%

Q = Venting volume (mcf)
D = Diameter (internal) of pipeline (ft)
L = Length of pipeline segment (ft)
P = Absolute line pressure at start of venting (psia)

Density of CO2 at Density of CH4 at
Standard
Standard
Conditions
Conditions
(kg/scf)
(kg/scf)
0.0530
0.0193
407,152
CH4
(scf)

HAPs
(wt%)
0.0075%

VOC Emissions
(tons)
0.05

=
=
=

D (ft)
L (ft)
P (psia)

CH4
Emissions
(tons)
8.80

CO2e
(tons)
220.03

HAPs Emissions
(tons)
0.0007

Input Data for Line Venting
420
=
Q (mcf)
1.00
11,088
700

CO2
Emissions
(tons)
0.01

(2.1 miles)

40 CFR Part 98 GWPs
CO2 1
CH4 25

Q = (D/2)2 x 3.1416 x L x (P/14.5) / 1000
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Non-Routine Venting (pipeline)

I-27
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Normal Operating Emissions - Electric Compression Option
11,997.0
8,946
85%
10,525
10.525

NOx
SO2
CO2
CH4
N2O
CO2e

hp
mechanical power of
kWm
Taurus 70
assumed electric generator efficiency
kWe
power required for
MWe
electrical compressor
Indirect Emissions from Electricity
lb/MW-h
lb/hr
ton/yr
0.31
3.26
14.29
0.08
0.84
3.69
710
7,472.68
32,730
0.09
0.95
4.15
0.012
0.13
0.55
715.826
7,534
32,999

Baseline Difference
ton/yr
ton/yr
Comparison
14.14
(0.15) Taurus 70 is lower
5.59
1.90 Electric compression is lower
46,635 13,904.67 Electric compression is lower
0.88
(3.27) Taurus 70 is lower
0.09
(0.47) Taurus 70 is lower
46,683 13,684.27 Electric compression is lower

NOx, SO2, CO2 lb/MW-h from 2016 ISO-NE Electric Generator Air Emissions Report, Table 1-1 Annual System Emissions
CH4, N2O lb/MW-h from EPA 2016 eGRID data for New England subregion
Baseline is Taurus 70 as reported in NMCPA application, with adjustment for CH4 GWP
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Electric Compression Option

I-28

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)
Station 261 Operating Emissions Summary

CO
3.99
1.00

NOx
14.14
0.50

4.99

14.64

Existing Centaur 50-5500S (EU#1)
Existing Saturn 10-1000 (EU#2)
Existing Centaur 40-4500S (EU #3)
DEIR Existing Centaur 50-6200LS (EU #4)
Tables Existing Diesel Emergency Generator
5-5, 5-7 Exisitng NG Emergency Generator
5-11, Vented - Existing Station
5-13 Existing Insig. Combustion - Boiler
Existing Insig. Combustion - Sp. Heat
Existing Insig. Combustion - HW Heat
Existing Station Total

29.01
11.08
27.22
7.71
0.04
1.23

39.87
28.91
37.38
15.13
0.18
0.73

0.44
0.06
0.22
77.01

0.19
0.03
0.09
122.51

Existing Centaur 40-4500S (EU #3)
Existing Centaur 50-6200LS (EU #4)
Existing Diesel Emergency Generator
Vented - Existing Station Remaining
DEIR
Existing Insig. Combustion - Boiler
Tables
Existing Insig. Combustion - Sp. Heat
5-6, 5-7
Existing Insig. Combustion - HW Heat
5-12,
New Taurus 70 Turbine
5-13 New Emergency Generator
Piping Component Fugitives
Vented - Project Related
Existing Total After Project

27.22
7.71
0.04

37.38
15.13
0.18

0.44
0.06
0.22
3.99
1.00

0.19
0.03
0.09
14.14
0.50

40.68

67.64

New Taurus 70 Turbine
DEIR
New Emergency Generator
Tables
5-4, Piping Component Fugitives
Vented - Project Related
5-10
Project Total
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VOC
2.14
0.25
0.04
0.99
3.41

Station 261 Operating Emissions
SO2
PM 10
PM 2.5

8.85
0.70
8.28
8.60
0.01
0.10
1.59
0.25
0.04
0.12
28.54
8.28
8.60
0.01
0.91
0.25
0.04
0.12
2.14
0.25
0.04
0.99
21.62

5.59
0.01

2.63
0.008

2.63
0.008

5.60

2.64

2.64

0.90
0.25
0.84
0.15
0.01
0.005

1.74
0.48
1.63
4.96
0.01
0.003

1.74
0.48
1.63
4.96
0.01
0.00

0.005
0.00
0.00
2.17

0.08
0.01
0.04
8.96

0.08
0.01
0.04
8.96

0.84
0.15
0.01

1.63
4.96
0.01

1.63
4.96
0.01

0.005
0.001
0.002
5.59
0.011

0.08
0.01
0.04
2.63
0.008

0.08
0.01
0.04
2.63
0.008

6.61

9.38

9.38

CO2

CH4

N2O

CO2e

46,634.99
95.59
0.01
0.15
46,730.75

0.88
0.0018
7.63
180.57
189.09

0.09
0.0002

46,683.16
95.69
191
4,514.51
51,484.18

HAPs
0.21
0.06
0.0006
0.014
0.28

28,173.48
8,433.44
26,425.49
30,764.54
6.60
38.60
0.25
942.74
133.21
461.12
95,379.48

0.53
0.16
0.50
0.58
0.0003
0.0007
291.38
0.0178
0.0025
0.0087
293.18

0.05
0.02
0.05
0.06
0.0001
0.0001

28,202.57
8,442.15
26,452.78
30,796.32
6.63
38.64
7,284.77
943.72
133.35
461.60
102,762.52

0.25
0.07
0.23
0.27
0.0002
0.0049
0.03
0.0149
0.0021
0.0073
0.88

26425.49
30764.54
6.60
0.14
942.74
133.21
461.12
46634.99
95.59
0.01
0.15
105,464.60

0.50
0.58
0.0003
166.75
0.02
0.00
0.01
0.88
0.0018
7.63
180.57
356.95

26452.78
30796.32
6.63
4,168.95
943.72
133.35
461.60
46683.16
95.69
190.82
4514.51
114,447.52

0.23
0.27
0.0002
0.013
0.015
0.0021
0.007
0.21
0.06
0.0006
0.014
0.82

0.09

0.0018
0.0003
0.0009
0.18
0.05
0.06
0.0001
0.00
0.00
0.00
0.09
0.0002
0.20

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Station 261 Operating Summary

I-29

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
EU #7
Normal Operations
Max. 0ºF
ann. avg 48ºF
85.13
82.00
MMBtu/hr (LHV) Solar heat input at 100% load
94.49
91.02
MMBtu/hr (HHV) Using conversion of 1.11 HHV/LHV; HHV = LHV * 1.11
92.28
88.89
mscf/hr fuel flow, based on Solar provided scf/min; mscf/hr = scf/min *60 / 1,000
8,760
hours/year (not accounting for SU/SD, low temp. operation)
mmcf/yr; mmcf/yr = 88.89 mcf/hr * 8,760 hr/yr * mmcf/1000 mcf
779
Pollutant
NOX
CO
uncontrolled
CO
controlled
VOC
uncontrolled
VOC
controlled
PM/PM10/PM2.5

ppmdv @
15% O2

lb/MMBtu kg/MMBtu

9
25.0
1.25
5.0
2.5

SO2
HAPs (total) uncontrolled
HAPs (total) controlled
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes
CO2
CH4
N2O
CO2e

maximum
1
lb/hr

ann. avg.
2
lb/hr

2

annual
ton/yr

Note(s)

0.0066

3.06
5.19
0.26
0.59
0.30
0.62

2.94
4.97
0.25
0.57
0.29
0.60

12.88
21.77
1.09
2.50
1.25
2.63

3.
4.
4.
5.
5.
6.

0.0140
0.00103
0.00051
2.15E-07
2.00E-05
3.20E-06
6.00E-06
1.60E-05
3.55E-04
6.50E-07
1.10E-06
1.45E-05
6.50E-05
3.20E-05

1.32
0.10
0.05
2.03E-05
1.89E-03
3.02E-04
5.67E-04
1.51E-03
3.35E-02
6.14E-05
1.04E-04
1.37E-03
6.14E-03
3.02E-03

1.27
0.09
0.05
1.96E-05
1.82E-03
2.91E-04
5.46E-04
1.46E-03
3.23E-02
5.92E-05
1.00E-04
1.32E-03
5.92E-03
2.91E-03

5.58
0.41
0.205
8.57E-05
7.97E-03
1.28E-03
2.39E-03
6.38E-03
1.42E-01
2.59E-04
4.39E-04
5.78E-03
2.59E-02
1.28E-02

7.

53.06

11,053.7

10,647.3

46,635

9.

0.001

0.2083

0.2007

0.88

9.

0.0001

0.0208

0.0201

0.09

9.

53.1148

11,065

10,658

46,683

10.

8.
8.
8.
8.
8.
8.
8.
8.
8.
8.
8.
8.

Notes
1. Maximum lb/hr based on HHV heat input operating at 100% load and 0ºF.
2. Annual average lb/hr based on HHV heat input operating at 100% load and annual average temp.
3. NOx based on Solar provided emissions data.
4. Uncontrolled CO based on Solar provided emissions data. Controlled CO includes 95% control from oxidation
catalyst.
5. Uncontrolled VOC based on Solar provided VOC per PIL 168 (rev.6). Controlled VOC includes 50% control from
oxidation catalyst.
6. PM, PM10, and PM2.5 lb/MMBtu based on AP-42 Table 3.1-2a.
7. SO2 based on 5 grains sulfur/100 scf natutral gas from Tarriff.
(5 gr S / 100 scf) * (lb S/7,000 gr) * (2 lb SO2/lb S) * (scf/1,020 Btu) * (1,000,000 Btu/MMBtu)
8. Individual HAPs based on AP-42 Section 3.1. Individual HAP emission factors include 50% control from oxidation
catalyst. AP-42 factor * (1-0.5)
9. CO2, CH4, N2O based on 40 CFR Part 98 Tables C-1 and C-2.
10. CO2e based on GWP from 40 CFR Part 98 Table A-1 (CO2 = 1, CH4 = 25, N2O = 298).
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-30

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
Example Emissions Calculations
Normal Operations
Controlled CO
CO ppm = 25 CO ppm * (1-0.95)
CO lb/hr = uncontrolled CO lb/hr * (1-0.95)
Uncontrolled VOC
VOC ppm = 25 ppm UHC * 0.2
VOC lb/hr = UHC lb/hr * 0.2
Controlled VOC
VOC ppm = 25 ppm UHC * 0.2 * (1-0.5)
VOC lb/hr = UHC lb/hr * 0.2 * (1-0.5)
Particulates and sulfur dioxide
PM / PM10 / PM2.5 / SO2 lb/hr = 0.0066 lb/MMBtu * MMBtu/hr
Uncontrolled Hazardous air pollutants
Total HAPs = sum of individual controlled HAPs / (1-0.5)
Controlled Hazardous air pollutants
Total HAPs = sum of individual controlled HAPs
Individual HAP lb/MMBtu = AP-42 lb/MMBtu factor * (1-0.5)
Individual HAP lb/hr = lb/MMBtu * MMBtu/hr
GHGs
CO2 / CH4 / N2O lb/hr = kg/MMBtu * MMBtu/hr * 2.20462 lb/kg
CO2e lb/hr = (CO2 lb/hr * 1) + (CH4 lb/hr * 25) + (N2O lb/hr *298)
All Pollutants - annual emissions
ton/yr = lb/hr * 8,760 hrs/yr / 2,000 lb/ton
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-31

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
Startup/Shutdown Operations
Number
150
su/sd / yr
Hours/yr
50.0
using 20 min for a SU/SD cycle
Pollutant
NOX
CO
uncontrolled
CO
controlled only during SD
VOC
uncontrolled
VOC
controlled only during SD
PM/PM10/PM2.5
SO2

Startup
lb/SU
1
37
37
10
10
0.10

Shutdown Total lbs per
lb/SD
SU/SD cycle
1
2.00
13
50.00
0.65
37.65
3.0
13.00
1.5
11.50
0.10
0.21

ton/yr

Note(s)

0.15
3.75
2.82
0.975
0.863
0.016

1.
1.
1.
2.
2.
3.

0.22
1.62E-02
1.62E-02
6.77E-06
6.30E-04
1.01E-04
1.89E-04
5.04E-04
1.12E-02
2.05E-05
3.46E-05
4.57E-04
2.05E-03
1.01E-03
381

0.22
1.62E-02
8.09E-03
3.39E-06
3.15E-04
5.04E-05
9.45E-05
2.52E-04
5.59E-03
1.02E-05
1.73E-05
2.28E-04
1.02E-03
5.04E-04
473

0.44
3.24E-02
2.43E-02
1.02E-05
9.45E-04
1.51E-04
2.83E-04
7.56E-04
1.68E-02
3.07E-05
5.20E-05
6.85E-04
3.07E-03
1.51E-03
854

0.033
2.43E-03
1.82E-03
7.62E-07
7.09E-05
1.13E-05
2.13E-05
5.67E-05
1.26E-03
2.30E-06
3.90E-06
5.14E-05
2.30E-04
1.13E-04
64.05

3.

CH4

0.035

0.035

0.069

0.01

3.

N2O
CO2e

0.003

0.003

0.007

0.00

3.

382.9

474.9

857.81

64.34

4.

HAPs (total) uncontrolled
HAPs (total) controlled only during SD
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes
CO2

3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
1.

Notes:
1. NOx, CO, and CO2 startup and shutdown emissions are from Table 4 of Solar PIL 170, rev. 8. CO during shutdown
includes 95% control from oxidation catalyst.

2. VOC startup and shutdown emissions are from Table 4 of Solar PIL 170, rev. 8. Shutdown includes 50% control of VOC
emissions from oxidation catalyst.
3. SO2, PM, PM10, PM2.5, HAPs, CH4, and N2O emissions during statup and shutdown based on maximum lb/hr
emissions and operation of 10 minutes for each of startup and shutdown (20 minutes for SU/SD cycle). HAPs during
shutdown include 50% control from oxidation catalyst. Startup HAPs are uncontrolled.
max lb/hr * 10/60 ; for HAPs during startup max lb/hr * 10/60 / ( 1 - 0.5)
4. CO2e based on GWP from 40 CFR Part 98 Table A-1 (CO2 = 1, CH4 = 25, N2O = 298).
Example Emissions Calcualtions
Startup and Shutdown Operations
Hours/yr = (( 10 min SU + 10 min SD ) / 60 min/hr ) * 150 SU/SD/yr
Controlled CO lb/SD = uncontrolled CO lb/SD * (1-0.95)
VOC lb/SU = 3.7 lb UHC/SU * 0.2
Uncontrolled VOC lb/SD = 1.9 lb UHC/SD * 0.2
Controlled VOC lb/SD = 1.9 lb UHC/SD * 0.2 * (1-0.5)
Particulates and sulfur dioxide - SU and SD
PM / PM10 / PM2.5 / SO2 lb/SU or lb/SD = maximum normal operation lb/hr * (10/60)
Hazardous air pollutants
Individual HAP during SU = maximum normal lb/hr * (10/60) / (1-0.5) uncontrolled during startup (backing out % control)
Individual HAP during SD = maximum normal lb/hr * (10/60)
All Pollutants - total lbs/SU/SD cycle emissions
lb per SU/SD cycle = lb/SU + lb SD
All Pollutants - annual emissions
ton/yr = lb per SU/SD cycle * 150 SU/SD cycles/yr / 2,000 lb/ton
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-32

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
Below Zero Operation ( < 0ºF)
86.27 MMBtu/hr (LHV) Solar heat input at 100% load and -10ºF
95.76 MMBtu/hr (HHV) Using conversion of 1.11 HHV/LHV
200 hours/year (estimated use)
Pollutant
NOX
CO uncontrolled
CO
VOC uncontrolled
VOC
PM10/PM2.5

ppmdv @
15% O2
42
100
5
10
5

SO2
HAPs (total) uncontrolled
HAPs (total)
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes
CO2

lb/MMBtu kg/MMBtu

lb/hr

ton/yr

0.155
0.224
0.011
0.013
0.006
0.0066

14.82
21.46
1.07
1.23
0.61
0.63

1.48
2.15
0.11
0.12
0.06
0.063

0.0140
0.0010
5.14E-04
2.15E-07
2.00E-05
3.20E-06
6.00E-06
1.60E-05
3.55E-04
6.50E-07
1.10E-06
1.45E-05
6.50E-05
3.20E-05

1.34
0.098
0.049
2.06E-05
1.92E-03
3.06E-04
5.75E-04
1.53E-03
3.40E-02
6.22E-05
1.05E-04
1.39E-03
6.22E-03
3.06E-03

0.134
0.010
0.005
2.06E-06
1.92E-04
3.06E-05
5.75E-05
1.53E-04
3.40E-03
6.22E-06
1.05E-05
1.39E-04
6.22E-04
3.06E-04

Note(s)
1.
2.
3.
4.
5.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.

53.06

11201.7

1120.17

7.

CH4

0.001

0.2111

0.02

7.

N2O
CO2e

0.0001

0.0211

0.00

7.

11213.2646

1121.33

8.

Notes
1. NOx based on Solar PIL 167 Rev 6, Table 1 for less than zero degree operation (42 ppm), hourly emissions
calculated from EPA Method 19.
2. CO based on Solar PIL 167 Rev 6, Table 1 for less than zero degree operation (100 ppm), hourly emissions calculated
from EPA Method 19 derived by molecular weight. Includes 95% control from oxidation catalyst.
3. VOC based on Solar PIL 167 Rev 6, Table 1 for less than zero degree operation, hourly emissions calculated from EPA
Method 19 derived by molecular weight (used VOC as CH4). VOC based on Solar provided emissions data as 20% of

UHC (5 ppm VOC vs 25 ppm UHC) per PIL 168 (rev.6). UHC is 50 ppm from Solar PIL 167 Rev 4, Table 1. Includes 50%
control from oxidation catalyst.
4. PM10, and PM2.5 lb/MMBtu based on AP-42 Table 3.1-2a. PM10 and PM2.5 include condensable particulates.

5. SO2 based on 5 grains sulfur/100 scf natutral gas (calculation provided for normal operation).
6. Individual HAPs based on AP-42 Section 3.1. Includes 50% control from oxidation catalyst.
7. CO2, CH4, N2O based on 40 CFR Part 98 Tables C-1 and C-2.
8 CO2e based on GWP from 40 CFR Part 98 Table A-1.
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-33

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
Example Emissions Calculations
Below Zero Calculations
NOx
NOx lb/MMBtu = 42 ppm NOx * (8710 dscf/MMBtu * 1.194e-07 * (20.9/(20.9-15) )
NOx lb/hr = NOx lb/MMBtu * MMBtu/hr
Uncontrolled CO
CO lb/MMBtu = (100 ppm CO/1,000,000)*(8710 dscf/MMBtu*(28.01/385.6)*(20.9/(20.9-15))
CO lb/hr = CO lb/MMBtu* MMBtu/hr
Controlled CO
CO ppm = 100 CO ppm * (1-0.95)
CO lb/MMBtu = (ppm CO/1,000,000)*(8710 dscf/MMBtu*(28.01/385.6)*(20.9/(20.9-15))
CO lb/hr = CO lb/MMBtu * MMBtu/hr
Uncontrolled VOC
VOC ppm = 50 ppm UHC * 0.2
VOC lb/MMBtu = (ppm VOC/1,000,000)*(8710 dscf/MMBtu*(16.05/385.6)*(20.9/(20.9-15))
VOC lb/hr = VOC lb/MMBtu * MMBtu/hr
Controlled VOC
VOC ppm = 50 ppm UHC * 0.2 * (1-0.5)
VOC lb/MMBtu = (ppm VOC/1,000,000)*(8710 dscf/MMBtu*(16.05/385.6)*(20.9/(20.9-15))
VOC lb/hr = VOC lb/MMBtu * MMBtu/hr
Particulates and sulfur dioxide
PM10 / PM2.5 / SO2 lb/hr = lb/MMBtu * MMBtu/hr
Hazardous air pollutants
Individual HAP lb/MMBtu = AP-42 lb/MMBtu factor * (1-0.5)
Individual HAP lb/hr = lb/MMBtu * MMBtu/hr
GHGs
CO2 / CH4 / N2O lb/hr = kg/MMBtu * MMBtu/hr * 2.20462 lb/kg
CO2e lb/hr = (CO2 lb/hr * 1) + (CH4 lb/hr * 25) + (N2O lb/hr *298)
All Pollutants - annual emissions
ton/yr = lb/hr * 200 hrs/yr / 2,000 lb/ton
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-34

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
Summary of Annual Emission Scenarios
Composite Scenario
Normal
Hours
8510
Pollutant
ton/yr
NOX
12.51
CO uncontrolled
21.15
CO
1.06
VOC uncontrolled
2.43
VOC
1.21
PM10/PM2.5
2.56
SO2
HAPs (total) uncontrolled
HAPs (total)
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes
CO2

SU/SD
50
ton/yr
0.15
3.75
2.82
0.98
0.86
0.02

Below 0ºF
200
ton/yr
1.48
2.15
0.11
0.12
0.06
0.06

Total
8760
ton/yr
14.14
27.04
3.99
3.52
2.14
2.63

5.42
0.40
0.199
8.33E-05
7.75E-03
1.24E-03
2.32E-03
6.20E-03
1.37E-01
2.52E-04
4.26E-04
5.62E-03
2.52E-02
1.24E-02

0.03
0.002
0.002
7.62E-07
7.09E-05
1.13E-05
2.13E-05
5.67E-05
1.26E-03
2.30E-06
3.90E-06
5.14E-05
2.30E-04
1.13E-04

0.13
0.01
0.005
2.06E-06
1.92E-04
3.06E-05
5.75E-05
1.53E-04
3.40E-03
6.22E-06
1.05E-05
1.39E-04
6.22E-04
3.06E-04

5.59
0.41
0.206
8.61E-05
8.01E-03
1.28E-03
2.40E-03
6.41E-03
1.42E-01
2.60E-04
4.40E-04
5.81E-03
2.60E-02
1.28E-02
46,488

45,304

64.05

1120.17

CH4

0.85

0.01

0.02

0.88

N2O
CO2e

0.09

5.21E-04

2.11E-03

0.09

45,351

64.34

1121.33

46,537

Worst Case Annual Emissions

Pollutant
NOX
CO uncontrolled
CO
VOC uncontrolled
VOC
PM10/PM2.5
SO2
HAPs (total) uncontrolled
HAPs (total)
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes
CO2

Normal @ Composite
8,760 hrs
Scenario
ton/yr
ton/yr
12.88
14.14
21.77
27.04
1.09
3.99
2.50
3.52
1.25
2.14
2.63
2.63
5.58
0.41
0.20
8.57E-05
7.97E-03
1.28E-03
2.39E-03
6.38E-03
1.42E-01
2.59E-04
4.39E-04
5.78E-03
2.59E-02
1.28E-02

5.59
0.41
0.21
8.61E-05
8.01E-03
1.28E-03
2.40E-03
6.41E-03
1.42E-01
2.60E-04
4.40E-04
5.81E-03
2.60E-02
1.28E-02

46,635

46,488

CH4

0.88

0.88

N2O
CO2e

0.09

0.09

46,683

46,537
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Worst Case ton/yr emissions
for Permitting
14.14
27.04
3.99
3.52
2.14
2.63

Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario

5.59
0.41
0.21
8.61E-05
8.01E-03
1.28E-03
2.40E-03
6.41E-03
1.42E-01
2.60E-04
4.40E-04
5.81E-03
2.60E-02
1.28E-02

Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario

46,635 Normal
0.88 Composite Scenario
0.09 Composite Scenario
46,683 Normal

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-35

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
Summary of Monthly Emission Scenarios
Scenario
Normal
SU/SD
Below 0ºF
Total
Hours
533.7
10.3
200
744
Pollutant
ton/month ton/month ton/month ton/month
NOX
0.82
0.03
1.48
2.33
CO uncontrolled
1.38
0.78
2.15
4.31
CO controlled
0.07
0.58
0.11
0.76
VOC uncontrolled
0.16
0.20
0.12
0.48
VOC controlled
0.08
0.18
0.06
0.32
PM10/PM2.5
0.17
0.00
0.06
0.23
SO2
HAPs (total) uncontrolled
HAPs (total)
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes
CO2

0.35
0.03
0.01
5.42E-06
5.04E-04
8.07E-05
1.51E-04
4.03E-04
8.95E-03
1.64E-05
2.77E-05
3.66E-04
1.64E-03
8.07E-04

0.01
0.00
0.00
1.57E-07
1.46E-05
2.34E-06
4.39E-06
1.17E-05
2.60E-04
4.76E-07
8.06E-07
1.06E-05
4.76E-05
2.34E-05

0.13
0.01
0.00
2.06E-06
1.92E-04
3.06E-05
5.75E-05
1.53E-04
3.40E-03
6.22E-06
1.05E-05
1.39E-04
6.22E-04
3.06E-04

0.49
0.036
0.018
7.64E-06
7.10E-04
1.14E-04
2.13E-04
5.68E-04
1.26E-02
2.31E-05
3.91E-05
5.15E-04
2.31E-03
1.14E-03

2949.49

13.24

1120.17

4,083

CH4

0.06

0.00

0.02

0.08

N2O
CO2e

0.01

0.00

0.00

0.01

2952.53

13.30

1121.33

4,087

Worst Case Montly Emissions

Pollutant
NOX
CO uncontrolled
CO controlled
VOC uncontrolled
VOC controlled
PM10/PM2.5
SO2
HAPs (total) uncontrolled
HAPs (total)
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes
CO2

Maximum @ Composite

744 hrs
Scenario
ton/month ton/month
1.14
2.33
1.93
4.31
0.10
0.76
0.22
0.48
0.11
0.32
0.23
0.23
0.49
0.036
0.018
7.56E-06
7.03E-04
1.12E-04
2.11E-04
5.62E-04
1.25E-02
2.28E-05
3.87E-05
5.10E-04
2.28E-03
1.12E-03

0.49
0.036
0.018
7.64E-06
7.10E-04
1.14E-04
2.13E-04
5.68E-04
1.26E-02
2.31E-05
3.91E-05
5.15E-04
2.31E-03
1.14E-03

4111.97

4082.89

CH4

0.08

0.08

N2O
CO2e

0.01

0.01

4116.21

4087.16
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Worst Case ton/month emissions for
Permitting
2.33
4.31
0.76
0.48
0.32
0.23

Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario

0.49
0.036
0.018
7.64E-06
7.10E-04
1.14E-04
2.13E-04
5.68E-04
1.26E-02
2.31E-05
3.91E-05
5.15E-04
2.31E-03
1.14E-03

Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario
Composite Scenario

4,112 Normal
0.08 Composite Scenario
0.01 Composite Scenario
4,116 Normal

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-36

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

New Taurus 70 Operational Emissions
Example Emissions Calculations
Summary of Annual Emission Scenarios
Normal hrs/yr = 8,760 hr/yr - 50 SU/SD hr/yr - 200 below 0ºF hr/yr
All Pollutants (normal annual tons/yr)
ton/yr = annual avg. lb/hr * 8,510 hrs/yr / 2,000 lb/ton
All Pollutants (composite scenario annual tons/yr)
ton/yr = normal ton/yr + SU/SD ton/yr + below 0ºF ton/yr

Example Emissions Calculations
Summary of Monthly Emission Scenarios
Total hrs/month = 744 hr/month = 24 hr/day * 31 days/month
Normal hrs/month = 744 hr/month - SU/SD hr/month - 200 below 0ºF hr/month
SU/SD hrs/month = 31 days/month * 20 min per SU/SD cycle / 60 min/hr
All Pollutants (normal tons/month)
normal ton/month = maximum lb/hr * normal hrs/month / 2,000 lb/ton
All Pollutants (SU/SD tons/month)
SU/SD ton/month = lb per SU/SD cycle * 31 SU/SD cycles/month / 2,000 lb/ton
All Pollutants (composite scenario annual tons/month)
ton/month = normal ton/month + SU/SD ton/month + below 0ºF ton/month
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Taurus 70 Turbine

I-37

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Caterpillar Emergency Generator Operational Emissions
EU #8
4-stroke lean burn emergency engine
500 kWe
755 bhp
7216 Btu/bhp-hr
5.45 MMBtu/hr
300 hr/yr

NOX
CO
VOC
PM10/PM2.5
SO2

g/hp-hr lb/MMBtu kg/MMBtu lb/hr
2.0
4.00
1.00
1.0E-02

Total HAPs (subset of VOC)
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,3-Butadiene
1,3-Dichloropropene
2-Methylnaphthalene
2,2,4-Trimethylpentane
Acenaphthene
Acenaphthylene
Acetaldehyde
Acrolein
Benzene
Benzo(b)fluoroanthene
Benzo(e)pyrene
Benzo(g,h,i)perylene
Biphenyl
Carbon Tetrachloride
Chlorobenzene
Chloroform
Chrysene
Ethylbenzne
Ethylene Dibromide
Fluoranthene
Fluorene
Formaldeyde
Methanol
Methylene Chloride
n-Hexane
Naphthalene
PAH
Phenanthrene
Phenol
Pyrene
Styrene
Tetrachloroethane
Toluene
Vinyl Chloride
Xylene
CO2
CH4
N2O
CO2e

ton/yr
3.33
6.66
1.66
0.05

0.50
1.00
0.25
0.0082

1.4E-02

0.076

0.0114

7.22E-02
4.00E-05
3.18E-05
2.67E-04
2.64E-05
3.32E-05
2.50E-04
1.25E-06
5.53E-06
8.36E-03
5.14E-03
4.40E-04
1.66E-07
4.15E-07
4.14E-07
2.12E-04
3.67E-05
3.04E-05
2.85E-05
6.93E-07
3.97E-05
4.43E-05
1.11E-06
5.67E-06
5.28E-02
2.50E-03
2.00E-05
1.11E-03
7.44E-05
2.69E-05
1.04E-05
2.40E-05
1.36E-06
2.36E-05
2.48E-06
4.08E-04
1.49E-05
1.84E-04

0.39
2.18E-04
1.73E-04
1.45E-03
1.44E-04
1.81E-04
1.36E-03
6.81E-06
3.01E-05
4.55E-02
2.80E-02
2.40E-03
9.04E-07
2.26E-06
2.26E-06
1.15E-03
2.00E-04
1.66E-04
1.55E-04
3.78E-06
2.16E-04
2.41E-04
6.05E-06
3.09E-05
2.88E-01
1.36E-02
1.09E-04
6.05E-03
4.05E-04
1.47E-04
5.67E-05
1.31E-04
7.41E-06
1.29E-04
1.35E-05
2.22E-03
8.12E-05
1.00E-03
637.3
0.01
0.001
638.0

0.059
3.27E-05
2.60E-05
2.18E-04
2.16E-05
2.71E-05
2.04E-04
1.02E-06
4.52E-06
6.83E-03
4.20E-03
3.60E-04
1.36E-07
3.39E-07
3.38E-07
1.73E-04
3.00E-05
2.48E-05
2.33E-05
5.66E-07
3.24E-05
3.62E-05
9.07E-07
4.63E-06
4.315E-02
2.04E-03
1.63E-05
9.07E-04
6.08E-05
2.20E-05
8.50E-06
1.96E-05
1.11E-06
1.93E-05
2.03E-06
3.33E-04
1.22E-05
1.50E-04
95.59
0.00
0.00
96

53.06
0.001
0.0001

NOx, CO, VOC based on NSPS Subpart JJJJ, Table 1
Particulates and HAPs based on AP-42 Table 3.2-2
SO2 based on 5 grains sulfur/100 scf natutral gas.
(5 gr S / 100 scf)*(lb S/7,000 gr)*(2 lb SO2/lb S)*(scf/1,020 Btu)*(1,000,000 Btu/MMBtu)
GHG based on 40 CFR Part 98 Tables A-1, C-1, and C-2
Annual emissions based on 300 hours per year of annual operation
Example Emissions Calculations
New Emergency Generator
NOx, CO, VOC
NOx / CO / VOC lb/hr = g/bhp-hr * 755 bhp / 453.59 g/lb
PM10, PM2.5, SO2. total HAPs, and individual HAPs
PM10 / PM2.5 / SO2 /HAPs lb/hr = lb/MMBtu * MMBtu/hr
GHGs
CO2 / CH4 / N2O lb/hr = kg/MMBtu * MMBtu/hr * 2.2046 lb/kg
CO2e lb/hr = (CO2 lb/hr * 1) + (CH4 lb/hr * 25) + (N2O lb/hr *298)
All Pollutants - annual emissions
ton/yr = lb/hr * 300 hrs/yr / 2,000 lb/ton
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AppxI_MEPA_Air Calculations_12_06-2018.xlsm
NEW NG Generator

I-38

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Existing Turbines GHGs and HAPs
Please see excerpts from 2013 Operating Permit renewal application package for criteria
pollutant emissions
Heat Input Heat Input
(average)
(< 0ºF)
Centaur 50-5500S (EU#1)
54.8
60.28
Saturn 10-1000 (EU#2)
16.46
Centaur 40-4500S (EU #3)
51.4
56.54
Centaur 50-6200LS (EU #4)
59.84
65.82
Hours at each heat input
8460
300

Pollutant
HAPs (total) - subset of VOC
1,3-butadiene
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde
Naphthalene
PAH
Propylene Oxide
Toluene
Xylenes

These two units will
be removed
Centaur Saturn Centaur Centaur
50-5500S 10-1000 T-4500S 50-6200LS
(EU #1)
(EU #2)
(EU #3)
(EU #4)
lb/MMBtu kg/MMBtu ton/yr
ton/yr
ton/yr
ton/yr
0.00103
0.25
0.07
0.23
0.27
4.30E-07
1.04E-04 3.10E-05 9.71E-05 1.13E-04
4.00E-05
9.63E-03 2.88E-03 9.04E-03 1.05E-02
6.40E-06
1.54E-03 4.61E-04 1.45E-03 1.68E-03
1.20E-05
2.89E-03 8.65E-04 2.71E-03 3.16E-03
3.20E-05
7.71E-03 2.31E-03 7.23E-03 8.42E-03
7.10E-04
1.71E-01 5.12E-02 1.60E-01 1.87E-01
1.30E-06
3.13E-04 9.37E-05 2.94E-04 3.42E-04
2.20E-06
5.30E-04 1.59E-04 4.97E-04 5.79E-04
2.90E-05
6.98E-03 2.09E-03 6.55E-03 7.63E-03
1.30E-04
3.13E-02 9.37E-03 2.94E-02 3.42E-02
6.40E-05
1.54E-02 4.61E-03 1.45E-02 1.68E-02

CO2

53.06

28,173

8,433

26,425

30,765

CH4

0.001

0.53

0.16

0.50

0.58

N2O

0.0001

0.05

0.02

0.05

0.06

28,203

8,442

26,453

30,796

CO2e

Annual emissions calculations for HAPs and GHGs are based on the same methodology used for
criteria pollutant estimates provided with 2013 Operating Permit renewal application package.
HAPs = lb/MMBtu * (avg. MMBtu/hr * 8,460 hr/yr) + < 0ºF MMBtu/hr * 300 hr/yr) / 2,000 lb/ton
GHGs = kg/MMBtu * (avg. MMBtu/hr * 8,460 hr/yr) + < 0ºF MMBtu/hr * 300 hr/yr) * 2.20462 lb/kg /
2,000 lb/ton
Individual HAPs based on AP-42 Section 3.1.
CO2, CH4, N2O based on 40 CFR Part 98 Tables C-1 and C-2.
CO2e based on GWP from 40 CFR Part 98 Table A-1 (CO2 = 1, CH4 = 25, N2O = 298).

Appendix I - Air Emission Calculations

AppxI_MEPA_Air Calculations_12_06-2018.xlsm
Existing Turbines

I-39
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Existing Diesel Emergency Engine Potential Annual Emissions
Waukesha 135DKU
compression ignition emergency engine
Fuel Used:
Diesel
Engine Rating:
50 kWe
Fuel Usage Rate:
0.27 MMBtu/hr
Potential Operating Hours
300 hr/yr

NOX
CO
VOC
PM10/PM2.5

lb/MMBtu kg/MMBtu lb/hr
ton/yr
4.41
1.19
0.18
0.95
0.26
0.04
0.35
0.09
0.014
0.31
0.08
0.013

SO2
Total HAPs (subset of VOC)
1,3-Butadiene
Acetaldehyde
Acrolein
Benzene
Formaldeyde
Naphthalene
Total PAH
Toluene
Xylene
CO2
CH4
N2O
CO2e

0.29

0.078

0.012

3.96E-03
3.91E-05
7.67E-04
9.25E-05
9.33E-04
1.18E-03
8.48E-05
1.68E-04
4.09E-04
2.85E-04

1.07E-03
1.06E-05
2.07E-04
2.50E-05
2.52E-04
3.19E-04
2.29E-05
4.54E-05
1.10E-04
7.70E-05
73.96
44.0
0.003
0.00
0.0006
0.000
44.2

1.60E-04
1.58E-06
3.11E-05
3.75E-06
3.78E-05
4.779E-05
3.43E-06
6.80E-06
1.66E-05
1.15E-05
6.60
0.00
0.00
6.63

NOx, CO, VOC, SO2, particulates, HAPs based on AP-42 Tables 3.3-1 and 3.3-2
GHG based on 40 CFR Part 98 Tables A-1, C-1, and C-2
Annual emissions based on 300 hours per year of annual operation

Example Emissions Calculations
Existing Diesel Emergency Generator
NOx, CO, VOC, PM, PM10, PM2.5, SO 2, total HAPs, and individual HAPs
NOx / CO /VOC / PM / PM10 / PM2.5 / SO 2 /HAPs lb/hr = lb/MMBtu * MMBtu/hr
GHGs
CO2 / CH 4 / N2O lb/hr = kg/MMBtu * MMBtu/hr * 2.2046 lb/kg
CO2e lb/hr = (CO2 lb/hr * 1) + (CH4 lb/hr * 25) + (N2O lb/hr *298)
All Pollutants - annual emissions
ton/yr = lb/hr * 300 hrs/yr / 2,000 lb/ton
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Existing Diesel EG

I-40

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Existing Natural Gas Emergency Engine Potential Annual Emissions
Waukesha C10263 4-stroke rich burn emergency engine
Fuel Used:
Natual Gas
2.20 MMBtu/hr
Fuel Usage Rate:
300 hr/yr
Potential Operating Hours
Emission Factor
a

lb/MMBtu kg/MMBtu

NOX
CO
VOC
PM10/PM2.5
SO2
Total HAPs (subset of VOC)
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,3-Butadiene
1,3-Dichloropropene
Acetaldehyde
Acrolein
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroform
Ethylbenzne
Ethylene Dibromide
Formaldeyde
Methanol
Methylene Chloride
Naphthalene
PAH
Styrene
Toluene
Vinyl Chloride
Xylene

b

Emissions

Potential
Emissions

lb/hr

ton/yr

2.21
3.72
0.296
1.0E-02

4.86
8.18
0.65
0.02

0.7293
1.2276
0.0977
0.0033

1.4E-02

0.031

0.0046

1.50E-02
4.00E-05
3.18E-05
2.67E-04
2.64E-05
3.32E-05
2.50E-04
1.25E-06
5.53E-06
8.36E-03
5.14E-03
4.40E-04
1.66E-07
4.15E-07
4.14E-07
2.12E-04
3.67E-05
3.04E-05
2.85E-05
6.93E-07
3.97E-05
4.43E-05

0.03
8.80E-05
7.00E-05
5.87E-04
5.81E-05
7.30E-05
5.50E-04
2.75E-06
1.22E-05
1.84E-02
1.13E-02
9.68E-04
3.65E-07
9.13E-07
9.11E-07
4.66E-04
8.07E-05
6.69E-05
6.27E-05
1.52E-06
8.73E-05
9.75E-05
257.3
0.00
0.000
257.6

0.005
1.32E-05
1.05E-05
8.81E-05
8.71E-06
1.10E-05
8.25E-05
4.13E-07
1.82E-06
2.76E-03
1.70E-03
1.45E-04
5.48E-08
1.37E-07
1.37E-07
7.00E-05
1.21E-05
1.00E-05
9.41E-06
2.29E-07
1.31E-05
1.46E-05
38.60
0.00
0.00
39

CO2
CH4
N2O
CO2e

53.06
0.001
0.0001

a

Non-GHG factors based on AP-42 Table 3.2-3 "Uncontrolled Emission Factors for 4Stroke Rich Burn Engines" (7/00).
b

GHG factors based on 40 CFR Part 98 Tables A-1, C-1, and C-2

Example Emissions Calculations
Existing NG Emergency Generator
NOx, CO, VOC, PM10, PM2.5, SO2. total HAPs, and individual HAPs
PM10 / PM2.5 / SO2 /HAPs lb/hr = lb/MMBtu * MMBtu/hr
GHGs
CO2 / CH4 / N2O lb/hr = kg/MMBtu * MMBtu/hr * 2.2046 lb/kg
CO2e lb/hr = (CO2 lb/hr * 1) + (CH4 lb/hr * 25) + (N2O lb/hr *298)
All Pollutants - annual emissions
ton/yr = lb/hr * 300 hrs/yr / 2,000 lb/ton
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Existing NG Generator

I-41

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Existing Insignificant Equipmnet Potential Annual Emissions
Peerless Boiler
Fuel Used:
Fuel Usage Rate:
Potential Operating Hours

Natural Gas
1.84 MMBtu/hr heat input
8,760 hours/year

Pollutant
NOX
CO
VOC
PM10 / PM2.5
SO2
Total HAPs
2-Methylnaphthalene
3-Methylchloranthrene
7,12-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Dichlorobenzene
Fluoranthene
Fluorene
Formaldehyde
n-Hexane
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanathrene
Pyrene
Toluene
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Manganese
Mercury
Nickel
Selenium
Lead
CO2
CH4
N2O
CO2e

Emission Factor
lb/MMscf a lb/MMBtu b kg/MMBtu c
100
0.024
84
0.0552
5.5
0.031
7.6
0.01
0.60
5.88E-04
1.89E+00
2.40E-05
1.80E-06
1.60E-05
1.80E-06
1.80E-06
2.40E-06
1.80E-06
2.10E-03
1.20E-06
1.80E-06
1.20E-06
1.80E-06
1.80E-06
1.20E-06
1.20E-03
3.00E-06
2.80E-06
7.50E-02
1.80
1.80E-06
6.10E-04
1.70E-05
5.00E-06
3.40E-03
2.00E-04
1.20E-05
1.10E-03
1.40E-03
8.40E-04
3.80E-04
2.60E-04
2.10E-03
2.40E-05
5.00E-04

1.85E-03
2.35E-08
1.76E-09
1.57E-08
1.76E-09
1.76E-09
2.35E-09
1.76E-09
2.06E-06
1.18E-09
1.76E-09
1.18E-09
1.76E-09
1.76E-09
1.18E-09
1.18E-06
2.94E-09
2.75E-09
7.35E-05
1.76E-03
1.76E-09
5.98E-07
1.67E-08
4.90E-09
3.33E-06
1.96E-07
1.18E-08
1.08E-06
1.37E-06
8.24E-07
3.73E-07
2.55E-07
2.06E-06
2.35E-08
4.90E-07

53.06
0.001
0.0001

Potential
Emissions Emissions
lb/hr
tpy
0.04
0.10
0.057
0.018
0.0011

0.19
0.44
0.25
0.08
0.005

3.41E-03
4.33E-08
3.25E-09
2.89E-08
3.25E-09
3.25E-09
4.33E-09
3.25E-09
3.79E-06
2.16E-09
3.25E-09
2.16E-09
3.25E-09
3.25E-09
2.16E-09
2.16E-06
5.41E-09
5.05E-09
1.35E-04
0.0032
3.25E-09
1.10E-06
3.07E-08
9.02E-09
6.13E-06
3.61E-07
2.16E-08
1.98E-06
2.53E-06
1.52E-06
6.85E-07
4.69E-07
3.79E-06
4.33E-08
9.02E-07
215.2
0.004
0.0004
215.5

0.015
1.90E-07
1.42E-08
1.26E-07
1.42E-08
1.42E-08
1.90E-08
1.42E-08
1.66E-05
9.48E-09
1.42E-08
9.48E-09
1.42E-08
1.42E-08
9.48E-09
9.48E-06
2.37E-08
2.21E-08
5.93E-04
0.0142
1.42E-08
4.82E-06
1.34E-07
3.95E-08
2.69E-05
1.58E-06
9.48E-08
8.69E-06
1.11E-05
6.64E-06
3.00E-06
2.05E-06
1.66E-05
1.90E-07
3.95E-06
942.74
0.02
0.002
943.7

a

Non-GHG factors based on AP-42 Tables 1.4-1 (NOx and CO), 1.4-2 (Lead, PM/PM10, SO2, VOC), 1.4-3
(organic HAPs), and 1.4-4 (metal HAPs) "Natural Gas Combustion" (7/98).
b

Non-GHG factors based converted from lb/MMscf to lb/MMBtu using 1,020 Btu/cf based on Table 1.4-2
footnote a
c
GHG factors based on 40 CFR Part 98, Table C-1, converted from kg/MMBtu

Example Emissions Calculations
Existing NG Emergency Generator
NOx, CO, VOC, PM10, PM2.5, SO2. total HAPs, and individual HAPs
PM10 / PM2.5 / SO2 /HAPs lb/hr = lb/MMBtu * MMBtu/hr
GHGs
CO2 / CH4 / N2O lb/hr = kg/MMBtu * MMBtu/hr * 2.2046 lb/kg
CO2e lb/hr = (CO2 lb/hr * 1) + (CH4 lb/hr * 25) + (N2O lb/hr *298)
All Pollutants - annual emissions
ton/yr = lb/hr * 8,760 hrs/yr / 2,000 lb/ton
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Existing Insig Boiler

I-42
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Existing Insignificant Equipmnet Potential Annual Emissions
Space Heaters (group)
Fuel Used:
Fuel Usage Rate:
Potential Operating Hours
Pollutant
NOX
CO
VOC
PM10 / PM2.5
SO2
Total HAPs
2-Methylnaphthalene
3-Methylchloranthrene
7,12-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Dichlorobenzene
Fluoranthene
Fluorene
Formaldehyde
n-Hexane
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanathrene
Pyrene
Toluene
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Manganese
Mercury
Nickel
Selenium
Lead
CO2
CH4
N2O
CO2e

Natural Gas
0.26 MMBtu/hr heat input
8,760 hours/year
Emission Factor
a

b

lb/MMscf
lb/MMBtu kg/MMBtu
100
0.024
84
0.0552
5.5
0.031
7.6
0.01
0.60
5.88E-04
1.89E+00
2.40E-05
1.80E-06
1.60E-05
1.80E-06
1.80E-06
2.40E-06
1.80E-06
2.10E-03
1.20E-06
1.80E-06
1.20E-06
1.80E-06
1.80E-06
1.20E-06
1.20E-03
3.00E-06
2.80E-06
7.50E-02
1.80
1.80E-06
6.10E-04
1.70E-05
5.00E-06
3.40E-03
2.00E-04
1.20E-05
1.10E-03
1.40E-03
8.40E-04
3.80E-04
2.60E-04
2.10E-03
2.40E-05
5.00E-04

1.85E-03
2.35E-08
1.76E-09
1.57E-08
1.76E-09
1.76E-09
2.35E-09
1.76E-09
2.06E-06
1.18E-09
1.76E-09
1.18E-09
1.76E-09
1.76E-09
1.18E-09
1.18E-06
2.94E-09
2.75E-09
7.35E-05
1.76E-03
1.76E-09
5.98E-07
1.67E-08
4.90E-09
3.33E-06
1.96E-07
1.18E-08
1.08E-06
1.37E-06
8.24E-07
3.73E-07
2.55E-07
2.06E-06
2.35E-08
4.90E-07

c

53.06
0.001
0.0001

Potential
Emissions Emissions
d

e

lb/hr
0.01
0.01
0.008
0.003
0.0002

tpy

4.81E-04
6.12E-09
4.59E-10
4.08E-09
4.59E-10
4.59E-10
6.12E-10
4.59E-10
5.35E-07
3.06E-10
4.59E-10
3.06E-10
4.59E-10
4.59E-10
3.06E-10
3.06E-07
7.65E-10
7.14E-10
1.91E-05
0.0005
4.59E-10
1.55E-07
4.33E-09
1.27E-09
8.67E-07
5.10E-08
3.06E-09
2.80E-07
3.57E-07
2.14E-07
9.69E-08
6.63E-08
5.35E-07
6.12E-09
1.27E-07
30.4
0.001
0.0001
30.4

0.002
2.68E-08
2.01E-09
1.79E-08
2.01E-09
2.01E-09
2.68E-09
2.01E-09
2.34E-06
1.34E-09
2.01E-09
1.34E-09
2.01E-09
2.01E-09
1.34E-09
1.34E-06
3.35E-09
3.13E-09
8.37E-05
0.0020
2.01E-09
6.81E-07
1.90E-08
5.58E-09
3.80E-06
2.23E-07
1.34E-08
1.23E-06
1.56E-06
9.38E-07
4.24E-07
2.90E-07
2.34E-06
2.68E-08
5.58E-07
133.21
0.00
0.000
133.4

0.03
0.06
0.04
0.01
0.001

a

Non-GHG factors based on AP-42 Tables 1.4-1 (NOx and CO), 1.4-2 (Lead, PM/PM10, SO2, VOC), 1.4-3
(organic HAPs), and 1.4-4 (metal HAPs) "Natural Gas Combustion" (7/98).
b

Non-GHG factors based converted from lb/MMscf to lb/MMBtu using 1,020 Btu/cf based on Table 1.4-2
GHG factors based on 40 CFR Part 98, Table C-1, converted from kg/MMBtu
d
Emissions (lb/hr) = Heat Input (MMBtu/hr) × Emission Factor (lb/MMBtu)
e
Potential Emissions (tons/yr) = Emissions (lb/hr) × potential operating hours × (1 ton/2,000 lb).
c
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Existing Insig Space Heaters

I-43
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Existing Insignificant Equipmnet Potential Annual Emissions
Hot Water Heaters (group)
Fuel Used:
Fuel Usage Rate:
Potential Operating Hours
Pollutant
NOX
CO
VOC
PM / PM10
SO2
Total HAPs
2-Methylnaphthalene
3-Methylchloranthrene
7,12-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Dichlorobenzene
Fluoranthene
Fluorene
Formaldehyde
n-Hexane
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanathrene
Pyrene
Toluene
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Manganese
Mercury
Nickel
Selenium
Lead
CO2
CH4
N2O
CO2e

Natural Gas
0.90 MMBtu/hr heat input
8,760 hours/year
Emission Factor
a

b

lb/MMscf
lb/MMBtu kg/MMBtu
100
0.024
84
0.0552
5.5
0.031
7.6
0.01
0.60
5.88E-04
1.89E+00
2.40E-05
1.80E-06
1.60E-05
1.80E-06
1.80E-06
2.40E-06
1.80E-06
2.10E-03
1.20E-06
1.80E-06
1.20E-06
1.80E-06
1.80E-06
1.20E-06
1.20E-03
3.00E-06
2.80E-06
7.50E-02
1.80
1.80E-06
6.10E-04
1.70E-05
5.00E-06
3.40E-03
2.00E-04
1.20E-05
1.10E-03
1.40E-03
8.40E-04
3.80E-04
2.60E-04
2.10E-03
2.40E-05
5.00E-04

1.85E-03
2.35E-08
1.76E-09
1.57E-08
1.76E-09
1.76E-09
2.35E-09
1.76E-09
2.06E-06
1.18E-09
1.76E-09
1.18E-09
1.76E-09
1.76E-09
1.18E-09
1.18E-06
2.94E-09
2.75E-09
7.35E-05
1.76E-03
1.76E-09
5.98E-07
1.67E-08
4.90E-09
3.33E-06
1.96E-07
1.18E-08
1.08E-06
1.37E-06
8.24E-07
3.73E-07
2.55E-07
2.06E-06
2.35E-08
4.90E-07

c

53.06
0.001
0.0001

Potential
Emissions Emissions
d

e

lb/hr
0.02
0.05
0.028
0.009
0.0005

tpy

1.67E-03
2.12E-08
1.59E-09
1.41E-08
1.59E-09
1.59E-09
2.12E-09
1.59E-09
1.85E-06
1.06E-09
1.59E-09
1.06E-09
1.59E-09
1.59E-09
1.06E-09
1.06E-06
2.65E-09
2.47E-09
6.62E-05
0.0016
1.59E-09
5.38E-07
1.50E-08
4.41E-09
3.00E-06
1.76E-07
1.06E-08
9.71E-07
1.24E-06
7.41E-07
3.35E-07
2.29E-07
1.85E-06
2.12E-08
4.41E-07
105.3
0.002
0.0002
105.4

0.007
9.28E-08
6.96E-09
6.18E-08
6.96E-09
6.96E-09
9.28E-09
6.96E-09
8.12E-06
4.64E-09
6.96E-09
4.64E-09
6.96E-09
6.96E-09
4.64E-09
4.64E-06
1.16E-08
1.08E-08
2.90E-04
0.0070
6.96E-09
2.36E-06
6.57E-08
1.93E-08
1.31E-05
7.73E-07
4.64E-08
4.25E-06
5.41E-06
3.25E-06
1.47E-06
1.00E-06
8.12E-06
9.28E-08
1.93E-06
461.12
0.01
0.001
461.6

0.09
0.22
0.12
0.04
0.002

a

Non-GHG factors based on AP-42 Tables 1.4-1 (NOx and CO), 1.4-2 (Lead, PM/PM10, SO2, VOC), 1.4-3
(organic HAPs), and 1.4-4 (metal HAPs) "Natural Gas Combustion" (7/98).
b

Non-GHG factors based converted from lb/MMscf to lb/MMBtu using 1,020 Btu/cf based on Table 1.4-2
GHG factors based on 40 CFR Part 98, Table C-1, converted from kg/MMBtu
d
Emissions (lb/hr) = Heat Input (MMBtu/hr) × Emission Factor (lb/MMBtu)
e
Potential Emissions (tons/yr) = Emissions (lb/hr) × potential operating hours × (1 ton/2,000 lb).
c
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Existing Insig HW Heaters

I-44

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Fugitive Gas Emissions
New Piping Component Gas Service Fugitives

type of fugitive source
Connectors
Flanges
Others
valves
Open Ended Lines

Number of
sources 1

type of
service

lb gas/hr/
source 2

lb VOC/hr/
source

178
226
21
118
0

Gas Service
Gas Service
Gas Service
Gas Service
Gas Service

4.41E-04
8.60E-04
1.94E-02
9.92E-03
4.41E-03

2.27E-06
4.42E-06
9.97E-05
5.10E-05
2.27E-05

Total

ton VOC/yr

lb
HAPs/hr/
source

ton HAP/yr

0.002
0.004
0.009
0.026
0.000

3.32E-08
6.47E-08
1.46E-06
7.46E-07
3.32E-07

2.6E-05
6.4E-05
1.3E-04
3.9E-04
0.0E+00

0.042

6.1E-04

lb CO2/hr/
lb CH4/hr/
source
ton CO2/yr
source
ton CH4/yr
3.52E-07
6.87E-07
1.55E-05
7.92E-06
3.52E-06

0.000
0.001
0.001
0.004
0.000

4.15E-04
8.10E-04
1.83E-02
9.34E-03
4.15E-03

0.006

ton
CO2e/yr

0.324
0.801
1.680
4.828
0.000

8
20
42
121
0

7.633

191

1. Source counts based on preliminary component counts for TGP compressor station 261 Project
2. EPA Protocol for Equipment Leaks Emissions Estimate (EPA-453/R-95-017) table 2-4: Oil and Gas Production Operations Average Emission Factor converted from kg/hr/source

Calculations
Emission-specific emission rate = lb gas/hr/source * wt% of component in natural gas
Annual tpy emissions = lb gas/hr/source * wt% of component in natural gas * number of sources * 8,760 hr/yr / 2,000 lb/ton
CO2e Annual tpy emissions = ton/yr CO2 + (25 * ton/yr CH4)
wt% in natural gas
VOC
0.5138%
HAPs
0.0075%
CO2
0.0799%
CH4
94.1517%
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Piping Component Fugitives

I-45

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Project natural gas vented emissions
Vented Emissions Summary

Case Venting
Seal System
Valve Operators
Purging
Total

VOC
(ton/yr)
0.458
0.501
0.001
0.026
0.985

HAPs
(ton/yr)
6.70E-03
7.33E-03
1.42E-05
3.78E-04
1.44E-02

CO2
CH4
CO2e
(ton/yr)
(ton/yr) (ton/yr)
0.07
83.88
2,097
0.08
91.78
2,295
0.00
0.18
4
0.00
4.74
118
0.15
180.57
4,515

Vented Compressor Case
654 actual cf/compressor case
150 case venting/year
1 compressor
98,100 acf/yr = 654 acf/compressor venting * 150 venting/yr * 1 compressor
4,082,644 scf/yr = 98100 acf/yr * (600 psia / 14.7 psia) * (519.67ºR / 509.67ºR)
89.086 ton/yr = 4082644 scf/yr * 0.0436 lb/scf / 2000 lb/ton
0.458
0.007
0.071
83.876
2,097

actual conditions
standard conditions
600 psia
14.7 psia
50 ºF
60 ºF
509.67 ºR
519.67 ºR
Calculation of compressor venting from acf to
scf based on ideal gas law
Vstd = Vact * (Pact / Pstd) * (Tstd / Tact)

ton VOC/yr = 89.086 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 89.086 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 89.086 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 89.086 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.071 ton CO2/yr * (83.876 ton CH4/yr *25 CO2e/CH4)

5.74E-03 ton/yr n-Hexane = 89.086 ton/yr * 0.0064 wt. % n-Hexane
6.33E-04 ton/yr Benzene = 89.086 ton/yr * 0.0007 wt. % Benzene
3.32E-04 ton/yr Toluene = 89.086 ton/yr * 0.0004 wt. % Toluene
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Vented Gas (Project Only)

I-46

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Project natural gas vented emissions
Vented Compressor Seal System
Taurus 70

scf/min
8.50

scf/yr
4,467,600 Based on Solar PIL 251 for C45 compressor at approximately 600 psi (maximum while running)
97.49
ton/yr = 4467600 * 0.0436 lb/scf / 2,000 lb/ton
0.501
0.007
0.078
91.784
2,295

ton VOC/yr = 97.486 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 97.486 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 97.486 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 97.486 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.078 ton CO2/yr * (91.784 ton CH4/yr *25 CO2e/CH4)

6.28E-03 ton/yr n-Hexane = 97.486 ton/yr * 0.0064 wt. % n-Hexane
6.92E-04 ton/yr Benzene = 97.486 ton/yr * 0.0007 wt. % Benzene
3.63E-04 ton/yr Toluene = 97.486 ton/yr * 0.0004 wt. % Toluene

Vented Valve Operators
Taurus 70

scf/SU-SD
57.66

SU-SD/yr
150

scf/yr
8,649
0.19

= 150 SU-SD/yr * 57.66 scf/SU-SD
ton/yr = 8649 * 0.0436 lb/scf / 2,000 lb/ton

0.0010
0.00001
0.0002
0.178
4

ton VOC/yr = 0.189 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 0.189 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 0.189 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 0.189 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0 ton CO2/yr * (0.178 ton CH4/yr *25 CO2e/CH4)

1.22E-05 ton/yr n-Hexane = 0.189 ton/yr * 0.0064 wt. % n-Hexane
1.34E-06 ton/yr Benzene = 0.189 ton/yr * 0.0007 wt. % Benzene
7.03E-07 ton/yr Toluene = 0.189 ton/yr * 0.0004 wt. % Toluene
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Vented Gas (Project Only)

I-47

Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Project natural gas vented emissions
Vented Purging Operation
Maintenance Purge
Non-Maintenance Purge
Total

scf/event
5300
2650
-

event/yr
12
63
-

compressors scf/yr

1
1
-

63,600
166,950
230,550 scf/yr
5.03
ton/yr = 230550 * 0.0436 lb/scf / 2,000 lb/ton
0.026
0.000
0.004
4.737
118

ton VOC/yr = 5.031 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 5.031 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 5.031 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 5.031 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.004 ton CO2/yr * (4.737 ton CH4/yr *25 CO2e/CH4)

3.24E-04 ton/yr n-Hexane = 5.031 ton/yr * 0.0064 wt. % n-Hexane
3.57E-05 ton/yr Benzene = 5.031 ton/yr * 0.0007 wt. % Benzene
1.87E-05 ton/yr Toluene = 5.031 ton/yr * 0.0004 wt. % Toluene
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Vented Gas (Project Only)

I-48
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Existing Station-wide natural gas non-emergency vented emissions
Vented Emissions Summary

Case Venting
Vented Pneumatic Controllers
Compressor Seal System Venting
Vented Valve Operators
Purging
Total Vented VOC

Existing Station
VOC (ton/yr)
0.760
0.093
0.605
0.002
0.129
1.590

Existing Station
HAPs (ton/yr)
0.011
0.0014
0.009
0.0022
0.0019
0.025

Existing Station
CO2 (ton/yr)
0.118
0.0145
0.094
0.00034
0.0201
0.247

Case Venting
Vented Pneumatic Controllers
Compressor Seal System Venting
Vented Valve Operators
Purging
Total Vented VOC

Remaining Existing
Station VOC (ton/yr)
0.321
0.093
0.417
0.001
0.078
0.910

Remaining Existing
Station HAPs (ton/yr)
0.005
0.0014
0.006
0.00001
0.0011
0.013

Remaining Existing
Station CO2 (ton/yr)
0.050
0.0145
0.065
0.00013
0.0121
0.141

Existing Station
CH4 (ton/yr)
139.344
17.12
110.832
0.405
23.6826
291.381

Existing Station
CO2e (ton/yr)
3,484
428
2,771
10
592
7,285

Remaining Existing Remaining Existing
Station CH4 (ton/yr) Station CO2e (ton/yr)
58.787
1,470
17.12
428
76.483
1,912
0.156
4
14.210
355
166.752
4,168.953

Vented Compressor Case
Existing Compressor 4A (electric compressor)
Will Remain after Project
405 actual cf/compressor case
actual conditions
standard conditions
75 case venting/year
770 psia
14.7 psia
1 compressor
50 ºF
60 ºF
30,375 acf/yr = 405 acf/compressor venting * 75 venting/yr * 1 compressor
509.67 ºR
519.67 ºR
1,622,289 scf/yr = 30375 acf/yr * (770 psia / 14.7 psia) * (519.67ºR / 509.67ºR)
Calculation of compressor venting from acf
35.399 ton/yr = 1622289 scf/yr * 0.0436 lb/scf / 2000 lb/ton
to scf based on ideal gas law
Vstd = Vact * (Pact / Pstd) * (Tstd / Tact)
0.182 ton VOC/yr = 35.399 ton/yr * 0.5138 wt. % VOC
0.003 ton/yr HAPs/yr = 35.399 ton/yr * 0.0075 wt. % HAPs
0.028 ton CO2/yr = 35.399 ton/yr * 0.0799 wt. % CO2
33.329 ton CH4/yr = 35.399 ton/yr * 94.1517 wt. % CH4
833 ton CO2e/yr = 0.028 ton CO2/yr * (3332.902 ton CH4/yr *25 CO2e/CH4)
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Vented Gas (Station Total)

I-49
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Existing Station-wide natural gas non-emergency vented emissions
Vented Compressor Case
Existing Compressor 1C / EU3
Will Remain after Project
169 actual cf/compressor case
75 case venting/year
1 compressor
12,675 acf/yr = 169 acf/compressor venting * 75 venting/yr * 1 compressor
527,498 scf/yr = 12675 acf/yr * (600 psia / 14.7 psia) * (519.67ºR / 509.67ºR)
11.510 ton/yr = 527498 scf/yr * 0.0436 lb/scf / 2000 lb/ton
0.059
0.0009
0.009
10.837
271

ton VOC/yr = 11.51 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 11.51 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 11.51 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 11.51 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.009 ton CO2/yr * (1083.715 ton CH4/yr *25 CO2e/CH4)

Vented Compressor Case
Existing Compressor 5A / EU4
Will Remain after Project
342 actual cf/compressor case
50 case venting/year
1 compressor
17,100 acf/yr = 342 acf/compressor venting * 50 venting/yr * 1 compressor
711,654 scf/yr = 17100 acf/yr * (600 psia / 14.7 psia) * (519.67ºR / 509.67ºR)
15.529 ton/yr = 711654 scf/yr * 0.0436 lb/scf / 2000 lb/ton
0.080
0.0012
0.012
14.621
366

actual conditions
standard conditions
600 psia
14.7 psia
50 ºF
60 ºF
509.67 ºR
519.67 ºR
Calculation of compressor venting from acf
to scf based on ideal gas law
Vstd = Vact * (Pact / Pstd) * (Tstd / Tact)

actual conditions
standard conditions
600 psia
14.7 psia
50 ºF
60 ºF
509.67 ºR
519.67 ºR
Calculation of compressor venting from acf
to scf based on ideal gas law
Vstd = Vact * (Pact / Pstd) * (Tstd / Tact)

ton VOC/yr = 15.529 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 15.529 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 15.529 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 15.529 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.012 ton CO2/yr * (1462.053 ton CH4/yr *25 CO2e/CH4)
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Vented Gas (Station Total)

I-50
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Existing Station-wide natural gas non-emergency vented emissions
Vented Compressor Case
Existing Compressor 1B / EU2
TO BE REMOVED
52 actual cf/compressor case
75 case venting/year
1 compressor
3,900 acf/yr = 52 acf/compressor venting * 75 venting/yr * 1 compressor
169,070 scf/yr = 3900 acf/yr * (625 psia / 14.7 psia) * (519.67ºR / 509.67ºR)
3.689 ton/yr = 169070 scf/yr * 0.0436 lb/scf / 2000 lb/ton
0.019
0.0003
0.003
3.473
87

ton VOC/yr = 3.689 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 3.689 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 3.689 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 3.689 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.003 ton CO2/yr * (347.345 ton CH4/yr *25 CO2e/CH4)

Vented Compressor Case
Existing Compressor 1D / EU1
TO BE REMOVED
577 actual cf/compressor case
150 case venting/year
1 compressor
86,550 acf/yr = 577 acf/compressor venting * 150 venting/yr * 1 compressor
3,752,048 scf/yr = 86550 acf/yr * (625 psia / 14.7 psia) * (519.67ºR / 509.67ºR)
81.872 ton/yr = 3752048 scf/yr * 0.0436 lb/scf / 2000 lb/ton
0.421
0.0062
0.065
77.084
1,927

actual conditions
standard conditions
625 psia
14.7 psia
50 ºF
60 ºF
509.67 ºR
519.67 ºR
Calculation of compressor venting from acf
to scf based on ideal gas law
Vstd = Vact * (Pact / Pstd) * (Tstd / Tact)

actual conditions
standard conditions
625 psia
14.7 psia
50 ºF
60 ºF
509.67 ºR
519.67 ºR
Calculation of compressor venting from acf
to scf based on ideal gas law
Vstd = Vact * (Pact / Pstd) * (Tstd / Tact)

ton VOC/yr = 81.872 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 81.872 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 81.872 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 81.872 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.065 ton CO2/yr * (7708.372 ton CH4/yr *25 CO2e/CH4)
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Vented Gas (Station Total)

I-51
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Existing Station-wide natural gas non-emergency vented emissions
Existing Station Equipment (no change after Project)
Number
Vent bleed rate
High bleed pneumatic controllers
5
18.20
scf/hr
797,160
Low bleed pneumatic controllers
3
1.37
scf/hr
36,004
Total
833,164
18
0.093
0.0014
0.015
17.117
428

Vented Pneumatic Controllers

Vented Compressor Seal System

Exisiting Station

Unit 4A (rod packing)
Unit 1C/EU3 (wet seal)
Unit 5A/EU4 (dry seal)
Unit 1B/EU2 (wet seal)
Unit 1D/EU1 (dry seal)
Total

Existing Station to remain
after Project

Appendix I - Air Emission Calculations

Total

scf/yr = 18.2 scf/hr * 5 pneumatic controllers * 8,760 hr/yr
scf/yr = 1.37 scf/hr * 3 pneumatic controllers * 8,760 hr/yr
scf/yr = 797160 scf/yr + 36003.6 scf/yr
ton/yr = 833164 scf/yr * 0.0436 lb/scf / 2,000 lb/ton
ton VOC/yr = 18 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 18.18 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 833163.6 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 833163.6 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.015 ton CO2/yr * (1711.688 ton CH4/yr *25 CO2e/CH4)

Existing Station Equipment
scf/min
scf/yr
2.864
1,505,318 Based on actual measurement - reciproacting compressor
Remain after Projet
2.25
1,182,600 Based on actual measurement - centrifugal compressor
Remain after Projet
1.969
1,034,906 Based on actual measurement - centrifugal compressor
Remain after Projet
1.909
1,003,370 Based on actual measurement - centrifugal compressor
To be removed
1.272
668,563 Based on actual measurement - centrifugal compressor
To be removed
scf/yr
Existing
Station
(total
for
all
5
compressors)
5,394,758
118
ton/yr = 5394758 scf/yr * 0.0436 lb/scf / 2,000 lb/ton
0.605 ton VOC/yr = 118 ton/yr * 0.5138 wt. % VOC
0.009 ton/yr HAPs/yr = 117.717 ton/yr * 0.0075 wt. % HAPs
0.094 ton CO2/yr = 5394758.4 ton/yr * 0.0799 wt. % CO2
110.832 ton CH4/yr = 5394758.4 ton/yr * 94.1517 wt. % CH4
2,771 ton CO2e/yr = 0.094 ton CO2/yr * (11083.228 ton CH4/yr *25 CO2e/CH4)
-

3,722,825
81
0.417
0.006
0.065
76.483
1,912

scf/yr Existing Station to remain after Project (3 compressors - Units 4A, 1C/EU3, 5A/EU4)
ton/yr = 3722825 scf/yr * 0.0436 lb/scf / 2,000 lb/ton
ton VOC/yr = 81 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 81.234 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 3722824.8 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 3722824.8 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.065 ton CO2/yr * (7648.334 ton CH4/yr *25 CO2e/CH4)
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Vented Gas (Station Total)

I-52
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Existing Station-wide natural gas non-emergency vented emissions
Vented Valve Operators

Exisiting Station

Existing Station
to remain
after Project

Unit 4A
Unit 1C/EU3
Unit 5A/EU4
Unit 1B/EU2
Unit 1D/EU1
Total

Total
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Existing Station Equipment
scf/SU-SD SU-SD/yr
18.3
75
46.46
75
54.7
50
46.46
75
57.66
150
-

-

-

scf/yr
1,373
3,485
2,735
3,485
8,649
19,726
0.43
0.0022
0.00003
0.00034
0.405
10

= 75 SU-SD/yr * 18.3 scf/SU-SD
Remain after Projet
= 75 SU-SD/yr * 46.46 scf/SU-SD
Remain after Projet
= 50 SU-SD/yr * 54.7 scf/SU-SD
Remain after Projet
= 75 SU-SD/yr * 46.46 scf/SU-SD
To be removed
= 150 SU-SD/yr * 57.66 scf/SU-SD
To be removed
scf/yr Existing Station (total for all 5 compressors)
ton/yr = 19726 scf/yr * 0.0436 lb/scf / 2,000 lb/ton
ton VOC/yr = 0.43 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 0.43 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 19725.5 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 19725.5 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0 ton CO2/yr * (40.525 ton CH4/yr *25 CO2e/CH4)

7,592
0.17
0.0009
0.00001
0.00013
0.156
4

scf/yr Existing Station to remain after Project (3 compressors - Units 4A, 1C/EU3, 5A/EU4)
ton/yr = 7592 scf/yr * 0.0436 lb/scf / 2,000 lb/ton
ton VOC/yr = 0.17 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 0.166 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 7592 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 7592 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0 ton CO2/yr * (15.597 ton CH4/yr *25 CO2e/CH4)
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Vented Gas (Station Total)

I-53
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Calculation of Existing Station-wide natural gas non-emergency vented emissions
Vented Purging Operation
Existing Station Equipment
scf/event event/yr compressors scf/yr
Maintenance Purge
5300
12
5
318,000
Non-Maintenance Purge
2650
63
5
834,750
Total
1,152,750
25.15
0.129
0.0019
0.020
23.683
592

= 5 compressors * 12 events/yr * 5300 scf/event
= 5 compressors * 63 events/yr * 2650 scf/event
scf/yr
ton/yr = 1152750 * 0.0436 lb/scf / 2,000 lb/ton
ton VOC/yr = 25.15 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 25.154 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 1152750 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 1152750 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.02 ton CO2/yr * (2368.26 ton CH4/yr *25 CO2e/CH4)

Vented Purging Operation
Existing Station Equipment to Remain After Project
scf/event event/yr compressors scf/yr
Maintenance Purge
5300
12
3
190,800
Non-Maintenance Purge
2650
63
3
500,850
Total
691,650
15.09
0.078
0.0011
0.012
14.210
355

Appendix I - Air Emission Calculations

= 3 compressors * 12 events/yr * 5300 scf/event
= 3 compressors * 63 events/yr * 2650 scf/event
scf/yr
ton/yr = 691650 * 0.0436 lb/scf / 2,000 lb/ton
ton VOC/yr = 15.09 ton/yr * 0.5138 wt. % VOC
ton/yr HAPs/yr = 15.092 ton/yr * 0.0075 wt. % HAPs
ton CO2/yr = 691650 ton/yr * 0.0799 wt. % CO2
ton CH4/yr = 691650 ton/yr * 94.1517 wt. % CH4
ton CO2e/yr = 0.012 ton CO2/yr * (1420.956 ton CH4/yr *25 CO2e/CH4)
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Vented Gas (Station Total)

I-54
Tennessee Gas Pipeline - 261 Upgrade Project (Looping Project and HP Replacement Project)

Representative Gas Analysis
Helium
Hydrogen
Nitrogen
Methane
CO2
Ethane
Propane
I-Butane
n-Butane
I-Pentane
n-Pentane
2,2-dimethylbutane
2-methyl Pentane
3-methyl Pentane
n-Hexane
MCY Pentane
Benzene
2-methyl hexane
2,3-dimethyl pentane
3-methyl hexane
n-Heptane
MCY C6/2,2 DM C6
Toluene

Avg. Relative Density
lb/scf

Mol %
0.02337%
0.01927%
0.41907%
96.84615%
0.02995%
2.48888%
0.13313%
0.01042%
0.01643%
0.00463%
0.00327%
0.00045%
0.00137%
0.00060%
0.00123%
0.00020%
0.00015%
0.00030%
0.00010%
0.00035%
0.00038%
0.00015%
0.00007%
100.000%

M.W.
lb/lb-mol NG
4.0026
0.00094
2.0158
0.00039
28.0135
0.11740
16.0428
15.53680
44.0098
0.01318
30.0696
0.74840
44.0965
0.05871
58.1234
0.00605
58.1234
0.00955
72.1503
0.00334
72.1503
0.00236
86.1754
0.00039
86.1754
0.00118
86.1754
0.00052
86.1754
0.00106
84.1595
0.00017
78.1118
0.00012
100.2019
0.00030
100.2019
0.00010
100.2019
0.00035
100.2019
0.00038
98.1861
0.00015
92.1384
0.00006

16.502

Mass %
Federal HAPs
0.0057%
0.0024%
0.7114%
94.1517%
0.0799%
non-VOC
4.5352%
0.3558%
VOC
0.0367%
0.0579%
0.0203%
0.0143%
VOCs
0.0023%
0.0071%
0.0031%
0.0064% 0.5138%
0.0064% HAP
0.0010%
0.0007%
0.0007% HAP
0.0018%
0.0006%
0.0021%
0.0023%
0.0009%
0.0004%
0.0004% HAP
100.000%
0.0075% HAPs

0.5707 same as specific gravity
0.0436 = 0.5707 * 1.225 kg/m3 * 2.2046 lb/kg / 35.31467 cf/m3

1.225 kg/m3, used for conversion from specific gravity to lb/scf based on the international standard atmosphere
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I-55

I-56

I-57

I-58

APPENDIX J

Greenhouse Gas Analysis

BACKGROUND INFORMATION
1.1

MEPA Greenhouse Gas Policy and Protocol

The Executive Office of Energy and Environmental Affairs (“EOEEA”) has established a Greenhouse
Gas (“GHG”) Emissions Policy and Protocol (“Policy,” last revised May 5, 2010) in accordance with the
Massachusetts Environment Policy Act (“MEPA”). The purpose of the Policy is to inform the MEPA
office of the quantity of GHG associated with proposed projects, by assessing the project baseline,
considering available alternatives, and evaluating the feasibility and impact of performing the alternatives.
The Policy applies to new projects which file an Environmental Notification Form (“ENF”) which
initiates MEPA review after the May 5, 2010 effective date of the revised Policy. Tennessee Gas Pipeline
Company, L.L.C. (“Tennessee”) initiated Massachusetts Environmental Policy Act (“MEPA”) review by
filing an Expanded Environmental Notification Form (“EENF”) on June 29, 2018, which was noticed in
the Environmental Monitor on July 11, 2018. After considering public comments, the Secretary of the
Executive Office of Energy and Environmental Affairs (Secretary of “EEA”) issued an EENF Certificate
dated August 17, 2018 requiring Tennessee to proceed with the filing of a DEIR and a Final EIR
(“FEIR”).
Calculated emissions are presented in terms of carbon dioxide (“CO2”) equivalents (“CO2e”) which is an
accounting measure of GHGs which takes into account different species and places them on a single basis
using Global Warming Potentials (“GWP”) 1. For example, one ton of CO2 is equivalent to one ton of
CO2e, one ton of methane (“CH4”) is equivalent to 25 tons of CO2e, and one ton of nitrous oxide (“N2O”)
is equivalent to 298 tons of CO2e. The combined GHG total, represented as CO2e, is the amount of CO2
that has the equivalent global warming impact as the combination of different GHG species.

1.2

Description of Projects

The proposed 261 Upgrade Projects (“Projects”) consist of (i) the Line 261B Pipeline Looping Project
(“Looping Project”), which involves approximately 2.1 miles of pipeline loop, and (ii) the Compressor
Station 261 Horsepower Replacement Project (“HP Replacement Project”), which involves equipment
upgrades at Tennessee Gas Pipeline Company, L.L.C.’s (“Tennessee”) existing Compressor Station 261
(“CS 261”). Both projects are located in Agawam, Massachusetts. Figure 1-1 in Appendix A of the
DEIR depicts the general location of the Projects’ components.
The Looping Project consists of installation of 12-inch-diameter pipeline installed adjacent to Tennessee’s
existing 8-inch-diameter 261BP-100 pipeline and/or Tennessee’s existing 10-inch-diameter 261B-100
pipeline, to the extent practicable. Where the pipeline loop will be installed adjacent to the 261B-100
pipeline, Tennessee proposes to remove an inactive 6-inch-diameter pipeline from this location and
replace it with the 12-inch-diameter loop upgrade. The proposed HP Replacement Project involves the
replacement of two existing turbine compressor units with one new, cleaner-burning turbine compressor
unit and auxiliary facilities.

1

Global Warming Potentials are taken from 40 CFR Part 98, Table A-1.
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1.3

Scope of Projects

The scope of the Projects within Massachusetts is limited to the construction and operation of the
proposed 2.1 miles of natural gas looping pipeline, new combustion turbine and gas compressor, and
appurtenant facilities. The proposed pipeline will only transport natural gas for shippers pursuant to
transportation service agreements from the upstream transmission network to the downstream
transmission network. Therefore, for the purpose of this GHG analysis, Tennessee is not evaluating the
life cycle of the natural gas before or after it enters and leaves the physical pipeline proposed within the
Massachusetts sections of the Projects since it is outside the scope.

1.4

Sources of Greenhouse Gas Emissions

Sources of GHG emissions from the Projects are divided into four categories, three of which are
temporary in duration once operation has started. The four categories are:
•
•
•
•

Construction (temporary);
Commissioning (temporary);
Normal Operation; and
Non-routine Operations (temporary).

During the construction period, GHG emissions will be emitted from diesel and gasoline fired non-road
construction equipment, and diesel and gasoline fired on-road construction vehicles. Emissions can also
occur when gas is vented as the new pipeline loop is tied into the existing pipeline lateral (“tie-in”). GHG
emissions associated with construction activities are CO2, CH4, and N2O from internal combustion
engines. CH4 and CO2 may be released from pipeline operations involved with the tie-in. This is a onetime event where emissions associated with construction will not continue beyond the construction
period.
During the commissioning process of the Projects, CH4 and CO2 may be released from pipeline
operations and the proposed new compressor. These GHG emissions will result from purging the air out
of the new pipeline or compressor casing and filling it with natural gas. This is a necessary and important
step to make sure that the oxygen level inside of the pipeline meets safety thresholds. A safety valve will
be opened to allow the air to vent from the pipeline and small amounts of natural gas will vent to ensure
that all the air is removed prior to placing the pipeline into service. In addition, shortly after placing the
pipeline segments into service, Tennessee will run a pipeline inspection gauge through the pipeline to
clean impurities and check pipe wall integrity. These in-line inspection gauges are round cylindrical
objects which are used to clean and inspect the inside of the pipeline without having to remove individual
sections of pipe. Emissions from in-line inspections are a result of venting the launcher and receiver
tubes (“barrels”) prior to opening hatches. Launcher and receiver barrels are short sections of pipe which
protrude out of the ground to allow loading and unloading of the in-line inspection gauges. The loading or
removal of the inspection/maintenance will cause a small amount of natural gas to escape when the
launcher or receiver barrel is vented prior to opening. These purging and inspection operations during
commissioning are one-time events where emissions will not continue beyond the construction period.
During normal operation, the combustion of natural gas in the compressor turbine is expected to be the
single largest source of GHG emissions (CO2, CH4, and N2O). Potential emissions from the turbine are
estimated using maximum potential annual fuel use values and emission factors from the United States
Environmental Protection Agency (“USEPA”) GHG reporting program. Very small amounts of CH4 and
CO2 emissions may occur from fugitive leaks in the pipeline during normal operation. The location of
fugitive leaks is primarily limited to valves at either end of the new pipeline. The underground pipeline
itself is not expected to be a source of fugitive leaks. Even though the underground pipeline is not
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expected to be a source of fugitive leaks during normal operation, fugitive emissions were still estimated
using standard emission factors from the Interstate Natural Gas Association of America 2 (INGAA) and
the length of pipeline to conservatively account for some level of fugitive leaks. The emissions quantified
in Section 2.3 are the estimated emissions that would be emitted each year.
Other non-routine operations may occur for long-term maintenance procedures or unplanned venting of
pipeline sections. Long-term maintenance consists of pipeline inspections and small releases of gas when
venting the pig launcher or receiver prior to opening the hatches. As noted above, a one-time in-line
inspection event will also occur during commissioning. Venting events occur when a section of pipe that
is in service must be vented for safety purposes. Venting may be required if there is a need to perform
unplanned maintenance repair on a section of pipeline. Venting events are performed to reduce the
pressure within the pipeline and release gas to safely perform any required repairs. There are no planned
venting events expected to occur along the pipeline loop. CH4 and CO2 emissions from in-line inspections
and venting are sporadic in nature and are expected to occur infrequently. Ongoing in-line
inspection/maintenance of the new pipeline sections may occur once every 5-7 years or more and venting
events are expected to be an even rarer event as they only occur as a result of an unplanned response to a
discrete incident.

BASELINE AND ALTERNATIVE ANALYSIS
Pursuant to the MEPA GHG Policy and Protocol, this section presents a quantification and evaluation of
the Projects’ baseline, and alternatives to the baseline which may represent GHG mitigation or reduction
opportunities.
The baseline and alternative analysis is conducted separately for each of the four emission categories
identified in Section 1.4. The analysis is conducted in this manner since the alternative/mitigation
approaches evaluated are very specific to the phases of the Projects.

2.1

Construction

2.1.1 Baseline
The Baseline is based on construction equipment’s engine emissions. These emissions are calculated
using standard emission factors and assumptions and venting 4 miles of the 10-inch lateral pipeline at a
pressure of 700 psig during the pipeline tie-in process. The 2.1-mile, 12-inch pipeline loop will be
connected to the 10-inch lateral. For safety purposes in the baseline case, the entire existing lateral would
have to be depressurized and evacuated in order to perform the connection.
GHG emissions from construction equipment engines (non-road and on-road) which are used during the
Project construction have been estimated based on the anticipated types of non-road and on-road
equipment and their levels of use. The estimates of equipment and usage levels are based on other similar
pipeline construction projects conducted by Tennessee. Emission factors for diesel on-road vehicles were
developed from EPA’s MOVES2014a model 3. Emissions for diesel and gasoline non-road equipment
engines are derived from EPA’s NONROAD model calculation procedures and documentation 4. For
conservatism, emission factors using EPA Tier 2 diesel engine standards have been assumed to apply to
construction equipment engines during 2020 and do not reflect the anticipated phasing-in of more
2INGAA

GHG Emission Estimates – Table 4-4 http://www.ingaa.org/Topics/ClimateChange/6490.aspx
http://www.epa.gov/moves
4 http://www.epa.gov/otaq/nonrdmdl.htm#techrept
3
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stringent EPA Tier 3 and 4 emissions standard compliant engines. Also, most emissions reductions from
the use of higher EPA tier engines are seen in non-GHG pollutants (nitrogen oxides [“NOx”], carbon
monoxide [“CO”], volatile organic compounds [“VOC”], and particulate matter [“PM”]). Ultra-low
sulfur diesel fuel use was assumed for the non-road diesel vehicles, which complies with the
Massachusetts Department of Environmental Protection (MassDEP) Diesel Retrofit Program. The
detailed construction emission estimates including assumptions, data, and emission factors used are
provided in Appendix I of the DEIR.
While the amount of GHG emission reductions are not quantified, exhaust emissions from diesel-fueled
construction equipment and vehicle engines will be minimized by federal design standards imposed at the
time of manufacture of the vehicles and will comply with USEPA mobile and non-road emission
regulations (40 Code of Federal Regulations “CFR” Parts 85, 86, and 89). Construction of the Projects is
scheduled to occur in 2020 so the available mix of equipment with USEPA engine tiers will be
determined at the time of construction upon consultation with contractors in the area. Emissions also will
be controlled by purchasing commercial diesel fuel products whose specifications are controlled by
federal and state air pollution control regulations applicable to fuel suppliers and distributors. Contractors
and employees will be encouraged to minimize vehicle and equipment idling time to the extent practical
during construction activities, pursuant to Massachusetts regulations (310 Code of Massachusetts
Regulations “CMR” 7.11).
GHG emissions from the venting release during the construction tie-in process have been estimated
assuming the need of 4 miles of pipeline to be vented at an initial pressure of 700 pounds per square inch
gauge (“psig”). The configuration of the existing lateral and seasonal timing of when construction is
expected to occur makes it uncertain whether the line can be drawn down to a lower pressure prior to
venting. The venting release is associated with removing existing natural gas in a portion of the existing
pipeline segment prior to connecting the new pipeline. Similar venting is also required at the compressor
station when performing the work of disconnecting the existing compressors and turbines to safely
perform the disconnection and removal of the equipment. The detailed emission estimates including
assumptions, data, and emission factors used are provided in Appendix I of the DEIR. The calculated
GHG emissions for the Baseline are shown in Table 2-1.
Table 2-1. Construction Emissions - Baseline
Construction Phase – Tons

Pipeline Non-Road Construction Equipment and Vehicles
Pipeline On-Road Construction Vehicles
Pipeline Tie-In Venting Release
HP Replacement Non-Road Construction Equipment and
Vehicles
HP Replacement On-Road Construction Vehicles
Compressor Venting
Total

CO2

CH4

N2O

CO2e

2,329.72

0.08

0.18

2,384

677.65

0.03

0.00

678

0.01

11.64

0

291

725.85

0.01

0.06

743

189

0.01

0.00

189

0.02

20.21

0

505

3,922.25

31.98

0.23

4,791

2.1.2 Alternative 1
Alternative 1 involves conducting the pipeline loop tie-in to the existing lateral using a process called
“hot-tapping.” Hot tapping is the technique of attaching a mechanical or welded branch fitting to piping in
service and creating an opening in the piping without taking the existing piping out of service. It allows
the new pipe to be safely connected to the existing pipe without the need to perform a safety related
venting release. Therefore, the existing pipe will not need to be vented, and thus no emissions will result
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during construction from the tie-in phase. Table 2-2 shows what emissions would be if this alternative is
chosen.
As previously explained in Section 2.1.1, the engine emissions from construction are the same as in the
baseline case because of the uncertainty of equipment availability and procurement. Therefore,
Tennessee is not proposing an alternative for the construction equipment at this time.
Table 2-2. Construction Emissions - Alternative 1
Construction Phase – Tons
Pipeline Non-Road and On-Road Construction Equipment and
Vehicles
Pipeline On-Road Construction Vehicles
Pipeline Tie-In Venting Release (Hot tap methodology)
Compressor Non-Road and On-Road Construction Equipment
and Vehicles
HP Replacement On-Road Construction Vehicles
Compressor Venting
Total

CO2

CH4

N2O

CO2e

2,329.72

0.08

0.18

2,384

677.65

0.03

0.00

678

0

0

0

0

725.85

0.01

0.06

743

189.00

0.01

0.00

189

0.02

20.21

0

505

3,922.24

20.34

0.23

4,500

2.1.3 Preferred Alternative
Tennessee is planning on using the hot-tap methodology for connecting the pipelines. Therefore, there
would be no venting associated with the tie-in and this will result in a decrease of approximately 396 tons
of CO2e compared to the Baseline. Total construction-related GHG emissions and compressor venting
will be those of Alternative 1.

2.2

Commissioning

Commissioning the pipeline is a two-stage process which involves (1) pressure testing the pipes to ensure
that they can handle a maximum pressure beyond what they will function during normal operations when
transporting natural gas and (2) safety-related purging of the pipes of any air before final placement into
service. Purging is also a necessary safety process for installation and placing into service of the new
compressor header/casing.

2.2.1 Baseline
Tennessee is committed to pressure testing all segments of the pipeline using hydrostatic testing prior to
placement in service. Hydrostatic testing involves using water to pressurize the pipeline to a level that
exceeds any pressure that the pipe will function with when transporting natural gas. Because water is
used in this process, there is no venting of natural gas and thus no GHG emissions.
Before the pipeline can be placed into service, all air from the pipes must be removed and replaced with
natural gas. Purging is intended to remove air or impurities from the pipeline after construction and to
prepare the pipeline prior to filling it with natural gas. Purging is completed via Tennessee’s Operating
and Maintenance Procedure. The natural gas is not introduced to the new pipe section until a monitoring
gauge measures 100% natural gas. An additional two minutes of gas venting is allowed after it appears
that all the air has been purged to ensure that there is absolutely no oxygen left within the new pipe
section before shutting the venting valve. During the purging process natural gas is released to the

J-5

atmosphere from a venting valve as the pipe is being filled. This is a one-time only event during
commissioning and the emissions are minimal as shown in Table 2-3. This is a very important process
for pipeline safety which is required by, and regulated under, 40 CFR 169 to minimize the oxygen content
in the pipeline, and therefore prevent a hazardous mixture of gas and oxygen in the line. As mentioned,
purging will also be performed on the new compressor header/casing to minimize oxygen content.
An in-line inspection gauge is run through the new section of pipeline to further clean any impurities from
the construction operations and inspect pipe wall welding integrity. Small amounts of emissions result
from opening the launcher and receiver hatches as shown in Table 2-3.

Emissions from the commissioning phase are detailed in Table 2-3. Emissions are based on the amount of
gas expected to be released during in-line inspections and purging operations. Detailed calculations are in
Appendix I of the DEIR.
Table 2-3. Commissioning Emissions – Baseline
Commissioning – Tons
CO2

CH4

CO2e

--

--

--

Pipeline Purging

0.0005

0.59

14.7

Pipeline In-Line Inspection

0.00006

0.07

1.6

Compressor Purging

0.0005

0.59

14.7

Total

0.0011

1.24

31

Pipeline Pressure Testing

2.2.2 Alternative 1
Since there are no GHG emissions from hydrostatic testing, there are no alternatives to the Baseline
pressure testing methodology. The other processes related to commissioning of the pipeline and
compressor are necessary for the safety of the construction workers and the public and therefore, no
alternatives are proposed for these processes.
As can be seen in Table 2-3, GHG emissions from the purging and inspection operation are insignificant.
As a result, it would not be practical or cost effective to apply an emissions control. It would not be
economically feasible to recompress or flare the small amount of natural gas that would be released
during purging since the venting would just occur for a few minutes. The in-line inspection process would
only release approximately 20 cubic feet of natural gas, not enough to make flaring or recompressing a
feasible option.

2.2.3 Preferred Alternative
The Preferred Alternative is the Baseline. Tennessee is already committed to pressure testing the pipeline
using non-GHG hydrostatic testing. Emissions resulting from purging and the initial inspection of the
pipeline, and compressor purging are minimal enough to make any control attempt impractical as seen in
Table 2-3.
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2.3

Normal Pipeline Operation

2.3.1 Baseline
Normal operation of the pipeline involves routine and non-routine inspections and maintenance. During
normal operation, emissions may occur from fugitive leaks in the pipeline. The location of fugitive leaks
is primarily limited to valves at either end of the new pipeline. The pipeline itself, which is underground,
is not expected to be a source of fugitive leaks.
To minimize pipeline emissions during operation, Tennessee implements the following measures:
Cathodic protection to minimize and control corrosion of the steel pipeline. This is known as protected
steel. According to the INGAA, by using protected steel, CO2 emission factors are reduced from 30.5 lbs
CO2 per pipeline mile to 2.2 lbs CO2 per mile, assuming a 2 percent volume CO2 in natural gas. The
amount of CH4 reduces to 15.1 lbs CH4 per pipeline mile from 276 lb CH4 per mile, assuming 93.4
percent volume CH4 in natural gas. This is a significant reduction resulting from the use of cathodically
protected steel pipe.
Transportation of odorized natural gas. This allows for quicker recognition of a leak and allows for
repairs earlier than may occur if detection was reliant of periodic inspections. The natural gas is odorized
upstream of New England by Tennessee.
Periodic flyovers of the pipeline right-of-way. This allows for potentially quicker recognition of leaks and
allow for expedited repair. Flyovers may occur once a month during the winter and twice a month during
the balance of the year. The flyovers will be conducted in compliance with 49 CFR 192.705 and 49 CFR
192.706. The frequency of the flyovers may be more than the required frequency of once per year.
Readily available supply of emergency pipe, leak repair clamps, sleeves, and other equipment needed for
repair activities. By keeping such supplies readily available, repairs are expedited and the amount of
leakage with associated emissions is limited.
Table 2-4 illustrates the estimated annual emissions for normal operations. Fugitive emissions from the
valves and pipeline are estimated using emission factors from INGAA and are based on the length of
pipeline. The INGAA emission factors used are the factors for protected steel transmission pipe and are
adjusted to account for the anticipated actual natural gas composition of 96.8 volume percent CH4 and
0.03 volume percent CO2, versus the INGAA defaults of 93.4 volume percent CH4 and 2 volume percent
CO2. These compositions are based on historical data for natural gas through this section of pipeline.
Table 2-4. Normal Operation Emissions - Baseline
Normal Pipeline Operating – Tons (per Year)

Pipeline Fugitives

CO2

CH4

CO2e

0.001

0.02

0.4

2.3.2 Alternative 1
To evaluate potential emissions minimization options, the USEPA Natural Gas STAR 5 program was
reviewed. The Natural Gas STAR program was developed by USEPA in 1993 to work in conjunction
with the oil and natural gas industries to provide a framework to encourage partner companies to
5

http://www.epa.gov/gasstar/
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document and implement methane reduction strategies and practices. The Natural Gas STAR program
hosts a list of technologies and methods that partner companies have utilized to reduce methane
emissions. Tennessee continues to be a registered partner since the inception of the program in 1993.
The following are options which the Natural Gas STAR program lists as potentially applicable to normal
operations of transmission pipelines. Because of the limited individual components of transmission
pipelines, there are only a few options. A description of the applicability to the Project is included. Note
that due to the very insignificant nature of emissions outlined in the Baseline, and the nature of the
minimization options, it is not practical to quantify any potential emission reductions.
Options which are applicable to the proposed Projects:
•

Test and Repair Pressure Safety Valves – Tennessee will test annually and repair if necessary.

•

Composite Wrap for Non-Leaking Pipeline Defects – Tennessee repairs non-leaking pipeline
defects per its Operating & Maintenance Procedure 213. If the defect cannot be removed by
mechanical means such as sanding/buffing out, filling with a hardener, etc., coating will be
reapplied or a composite wrap will be installed as appropriate. Repair sleeves fabricated out of
pipe of similar design may also be used in lieu of composite wraps, if needed.

Options not applicable to the proposed Projects:
•

Convert Natural Gas-Driven Chemical Pumps – There are no natural gas-driven chemical pumps
on the pipelines.

•

Inject Venting Gas into Low Pressure Mains of Fuel Gas System – There are no low-pressure
mains or fuel gas systems on the pipeline.

2.3.3 Preferred Alternative
The Preferred Alternative is the Baseline with odorizing gas, flyovers, repair of valves, and reduction of
pipeline pressure (when possible) prior to performing maintenance activities. INGAA emission factors for
transmission pipes do not account for leak reductions due to leak repairs and coated/composite-wrapped
pipes. Even without taking these practices into account, the emissions from pipeline normal operations
are shown to be minimal as seen in Table 2-4.

2.4

Normal Compressor Engine Operation

As described in the DEIR, the Horsepower Replacement portion of the 261 Upgrade Projects involves the
replacement of two older model Solar combustion turbines and associated natural gas compressors with a
single new Solar Taurus 70 combustion turbine and compressor.

2.4.1 Baseline
Baseline emissions for the Projects are taken from the Non-Major Comprehensive Plan Approval
(“NMCPA”) air permit application. The NMCPA application has been submitted to MassDEP via their
on-line filing system (“ePlace”). Note that supporting emissions calculations are provided in Appendix I
to the DEIR. The NMCPA application includes a Best Available Control Technology (“BACT”) analysis
for emissions units for the proposed HP Replacement Project (see Appendix E for the BACT analysis that
was submitted with the NMCPA application). The annual potential fuel use of the combustion turbine
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was used along with EPA emission factors to estimate GHG emissions for the proposed new combustion
turbine summarized in Table 2-5.
Table 2-5. Combustion Turbine Emissions – Baseline
Normal Compressor Operation – Tons (per Year)

Combustion Turbine

CO2

CH4

N2O

CO2e

46,635

0.88

0.09

46,683

2.4.2 Alternative 1
As an alternative to operating the combustion turbine (fueled with natural gas) to drive the gas
compressor is the use of an electric motor. The compressor setup would be similar to that of the
combustion turbine but would be driven by an electric motor. This alternative has the advantage of not
directly burning fuel and creating direct GHG emissions. However, indirect GHG emissions are created
in the production of the electricity to drive the motor, as summarized in Table 2-6. To estimate the
indirect emissions, the mechanical horsepower of the combustion turbine was converted to mechanical
kilowatts and a nominal generator efficiency was used to convert the motor output to an electrical
kilowatt input. Emission factors for electricity use were based on ISO New England data 6 for CO2 and
USEPA’s 2016 eGRID data 7 from the New England electrical subregion for CH4 and N2O. These data
are the most recent available which provide an estimation of GHG from indirect electricity use. The data
was calculated on a year-round basis to be consistent with the calculation used for the baseline case.
Calculations are included in Appendix I to the DEIR.
Table 2-6. Electric Motor Indirect Emissions – Alternative 1
Normal Compressor Operation – Tons (per Year)

Electric Motor

CO2

CH4

N2O

CO2e

32,730

4.15

0.55

32,999

2.4.3 Preferred Alternative
The Preferred Alternative is the Baseline with using the Solar Taurus 70 combustion turbine and
compressor. The combustion turbine would only be utilized to match customer needs, for maintenance
operations, and safety-related purposes. The use of an electric compressor has the advantage of not
directly burning fuel, but also produces indirect emissions from electricity use. While there are GHG
advantages of the alternative option, Tennessee evaluated the use of electric motor-driven compression
and determined that it was not feasible for these Projects. Tennessee chose to replace the existing natural
gas turbine driven compressor units with modern natural gas turbine compressor units for the reasons
provided below.
•

6
7

Although electric driven compression would eliminate certain stationary source emissions at CS
261, these emissions would simply be transferred to electric generation facilities in the area, the
majority of which utilize natural gas. An even worse emissions scenario occurs if an electric
motor driven compressor consumed electricity from the marginal electric supplier using coal, oil,
refuse, or wood fired generation. In New England, these sources accounted for 8.4 percent of the
generation fuel in 2017 and 11.3 percent through the first four months of 2018 (ISO-NE 2017).

https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid
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•

While reliability of the local electric transmission lines is good, electric supply is still vulnerable
and not as reliable as using natural gas for fuel. The supply of electricity for electric motor driven
compression is subject to power line outages (such as during storm events including ice) or black
or brown-outs due to power plant outages or general lack of generating capacity. Continued
retirement of nuclear, coal, and oil-fired capacity in New England is expected to further constrain
electricity supply (i.e., closure of Vermont Yankee, Brayton Point, and Pilgrim) (U.S. NRC 2017;
Finucane 2017; Abel and Ellement 2016). Peak natural gas usage (and thereby also compression
use) and peak electricity usage occur simultaneously for this region during cold winter weather,
further increasing the chances of loss of electric power exactly when the compression is most
needed.

•

Mechanical problems with an electric motor drive can be much more complex and result in
extended downtime while the motor is repaired or replaced. Purchasing a spare standby motor is
not practical.

•

Additional ancillary equipment (transformers, switchgear, breakers, etc.) would be required to
deliver power to an electric motor, which would result in additional environmental impacts.

•

Electric driven compression would necessitate the construction of a new building and electric
substation within Tennessee’s existing CS 261 site. Given the existing facilities on the site, the
only location where these facilities could be located would be in the southwest portion of the site,
which has a large wetland system associated with Worthington Brook. This work would require a
substantial amount of wetland fill, likely requiring substantial approvals pursuant to the Wetlands
Protection Act. In contrast, Tennessee’s proposed HP Replacement Project will not require
construction beyond the existing developed portion of the site, and only minimal (0.03 acres),
temporary wetland disturbance during construction. Siting electric driven compression facilities
on an adjacent site (e.g., the Hickory Street Yard property) would require extensive tree clearing
within forested wetlands to route the necessary power lines to the site.

•

Significantly higher capital cost to customers would be incurred from installing an electric drive
compressor unit ($43.6MM) as compared to the proposed natural gas driven Taurus turbine
($22.9MM).

•

Fuel costs for electric driven compression is significantly higher compared to natural gas. Over
20 years, Tennessee estimates the additional fuel cost would amount to approximately $84MM.

2.5

Non-Routine Operations

As previously described, non-routine operations include periodic in-line inspection/maintenance and
unplanned venting events. These operations are considered non-routine because it is anticipated that these
will occur only sporadically rather than annually.

2.5.1 Baseline
In-line inspections will occur approximately once every 5-7 years after commissioning the pipeline. It
should be noted that the amounts of launchers/receivers are the same as before the new pipeline is
installed, and there will be no increase in amount of in-line inspections. Thus, there is no change in
emissions from existing conditions. To illustrate, however, that emissions are minimal for in-line
inspections, Table 2-7 depicts the total amount of GHG emissions resulting from launching and receiving
the inspection gauges/tools along the 2.1-mile pipeline loop. These are the same emissions as the
commissioning in-line inspections.
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Table 2-7. In-Line Inspection Emissions – Baseline
In-Line Inspection – Tons
(Launcher/Receiver)
In-Line Inspection

CO2

CH4

CO2e

0.00006

0.07

1.6

As described in Section 1.4, venting may occur if there is a need to perform maintenance repair on a
section of pipeline. These are not typical or planned occurrences, but for purposes of GHG estimation are
included in this document. Venting events are expected to be a rare event, if they occur at all, as they only
occur as an unplanned response to a discrete incident. Because of the nature of why venting may be
needed, there is no reasonable way to definitively determine the amount of natural gas and resulting GHG
emissions that will be released. However, a conservative estimate is depicted in Table 2-8. The
emissions shown in Table 2-8 are considered conservative because they assume entire length of new pipe
loop (2.1 miles) needs to be vented at the maximum 700 psig pressure.
Table 2-8. Venting Emissions – Baseline
Tons Per Event

Venting

CO2

CH4

CO2e

0.01

8.8

220

2.5.2 Alternative 1
One potential minimization option for the sporadic in-line inspections that will occur is to recover the
natural gas lost during this process. A recovery process would require that once the natural gas is
captured, it would have to be compressed to be reintroduced into the pipeline. However, since just a very
small amount of natural gas is lost during in-line inspections from the launcher and receiver barrels, it is
not economically feasible to recover it. By recompressing the natural gas to try to recover it, potential
new combustion emissions (NOx, CO, and additional GHG) would be introduced to the environment. The
addition of these emissions would diminish the theoretical savings of approximately 17 tons of CO2e.
For unplanned venting events, a minimization option would be to draw down the natural gas (reduce the
pressure and amount of natural gas) prior to the required maintenance. This is also included in the Natural
Gas STAR program as “Using Pipeline Pump-Down Techniques to Lower Gas Line Pressure Before
Maintenance.” Tennessee will draw down the natural gas before any maintenance is conducted, if this
becomes necessary so long as it does not cause a reduction or loss of supply to customers. Tennessee is
not in the business to lose gas un-necessarily since it is a loss of product. As a result, Tennessee will do
what is practical and feasible to minimize any natural gas losses that could be released during
maintenance and repair procedures. However, if venting is needed for safety or other practical reasons,
there is typically no time to plan out and implement such controls due to the urgency to fix the issue that
created the need to vent and resupply gas to the pipeline that it needed by the public for their
homes/businesses and by electrical generating plants to generate electricity needed for homes/businesses.
Controlling venting would require similar compression to put the natural gas back into the pipeline, as
described in the above paragraph describing the alternative for controlling in-line inspection emissions.
This process may emit more GHG in the form of combustion than it will save.
Another option to minimize vented emissions would be to capture the natural gas as explained above or
use a flare to burn the gas. Flaring would have the benefit of converting CH4 emissions into CO2. This
would be beneficial since the global warming potential of CO2 is 25 times less than CH4. However, this
would result in the formation of additional pollutants such as NOx, CO, and VOC, including various
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hazardous air pollutants, resulting from combustion of the gas in the flare. Additionally, it would be
difficult to transport a flare/compressor to the new pipe section due to the short notice, the forested
remoteness, and variable topography of the pipeline location. As with the drawdown option, there is
typically no time to plan out and implement such controls due to the urgency to fix the issue that created
the need for a venting event.

2.5.3 Preferred Alternative
Due to the evaluation of options provided in Alternative 1 as technically infeasible, the Preferred
Alternative is the Baseline. It is understood that the emissions calculated for the venting operation are
considered “worst case” since it assumes the full length of the pipeline is vented and no controls were
implemented due to timing constraints.

CONCLUSIONS
The Projects’ scope is limited to the construction and operation of the proposed 2.1 miles of natural gas
pipeline loop, the new combustion turbine and compressor, and appurtenant facilities. The proposed
pipeline only transports natural gas for shippers pursuant to transportation service agreements from the
upstream transmission network to the downstream transmission network. Thus, annual emissions of
GHGs are primarily limited to operation of the compressor turbine. As described in the sections above,
annual emissions due to normal pipeline operating fugitive leaks are minimal, below 1 ton of CO2e. There
are some one-time emission releases due to necessary operations for construction and commissioning of
the pipeline, but those emissions will be limited to a three- to four-month timeframe and will not be
reoccurring.
The Preferred Alternative emissions for all phases of the Projects are summarized in Table 3-1.
For the construction phase, Tennessee is planning on using the hot-tap methodology for connecting the
pipelines which eliminates natural gas venting from this process. On- and-off road vehicles and engines
used during the construction phase will minimize emissions by utilizing vehicles adhering to the more
stringent Tier 3 and 4 emissions standards when available and practical. All construction vehicles will
operate with ultra-low sulfur diesel fuel and limit the amount of engine idling time.
For the commissioning phase, Tennessee is planning on pressure testing the pipeline using hydrostatic
testing which eliminates the need to use, and then vent, natural gas to pressure test the pipes. Emissions
from purging and in-line inspections of the pipeline are minimal enough to make any control attempt
impractical.
For the normal operation of the pipeline, protected steel pipes will be installed, regular inspections will
check for potential leaks, and all practical efforts will be made to fix leaks expeditiously to limit the
amount of natural gas vented into the atmosphere. Locations of potential leaks are expected to be
primarily limited to valves at either end of the new pipeline segments.
For non-routine operations, in-line inspection emissions will only occur approximately once every 5 to 7
years. Since just a very small amount of natural gas is lost during the in-line inspections from the launcher
and receiver barrels, it is not economically feasible to recover. Vented emissions will only occur due to
unplanned discrete incidents and thus may never need to occur. If venting events are needed, it is likely
that no controls can be implemented due to timing constraints. Emissions calculated assume the worst
case scenario where the entire length of the Project pipeline will be required to be vented.
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Table 3-1. GHG Emissions - Summary
Emissions – Tons
Duration

CO2

CH4

N2O

CO2e

Construction

Once

3,9223

21.521

0.23

4,529

Commissioning

Once

0.001

1.24

-

31

Annual

51,484

189.1

0.09

51,485

0.00006

0.07

-

2

0.01

8.80

-

220

Normal Operation
Non-Routine Operation

Once per 5 to 7 years/
Sporadic
Infrequent/
Only if Needed
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Decibel
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A-weighted Decibel
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Best Available Control Technology
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hp

Horsepower
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Equivalent Continuous Sound Level
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Day-Night Average Sound Level

L90

Level Exceeded 90 Percent of the Time
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EXECUTIVE SUMMARY
At the request of Tennessee Gas Pipeline Company, L.L.C. (Tennessee), SLR International Corporation
(SLR) has completed a pre-construction noise study at Compressor Station 261 (CS 261) located in
Agawam, Massachusetts. During the proposed Compressor Station 261 Horsepower Replacement
Project (project), Tennessee plans to replace the current Centaur 50 turbine compressor unit located in
Building D with a Taurus 70 turbine compressor unit.
In Massachusetts noise falls within the scope of Massachusetts Department of Environmental Protection
(MassDEP) authority as a form of regulated air pollution. The related law, regulations, and policy are as
follows: M.G.L. Chapter 111, Sections 142A-M, 310 CMR 7.00: Air Pollution Control, and the Noise Policy
issued on February 1, 1990. The MassDEP Noise Policy establishes a threshold sound level and sound
pressure level for sources of sound of no more than 10 dBA above ambient sound levels as well as
sources that produce a “pure tone” condition. The policy defines ambient as “the lowest one-hour
background A-weighted sound pressure level that is exceeded 90 percent of the time measured during
equipment operating hours.” It also defines a “pure tone” condition as a condition “when any octave
band center frequency sound pressure level exceeds the two adjacent center frequency sound pressure
levels by 3 decibels or more.”
The baseline ambient sound level measurements were performed by David Jones, Principal Engineer, of
SLR. Sound levels were measured at the station property line in the direction of the closest inhabited
buildings as identified by SLR and Tennessee. For this project all the nearby inhabited buildings are
residences. Levels at the property line locations were recorded between October 5, 2017 and October
13, 2017. Shorter duration diagnostic measurements of the onsite equipment were also taken on
October 5, 2017.
A noise model was developed for the station using measurements taken of the existing equipment and
manufacturer data for all project equipment. Noise mitigation options were included in the model and
evaluated using a best available control technology (BACT) analysis. The noise model was used to
predict the sound level contribution of the new project equipment at the property line and at the
closest inhabited buildings.
Table A, below, summarizes the predicted sound levels and noise impact analysis for the project
equipment at the nearest residences and station property line locations. The noise model predicts that
the project sound level contributions at the property lines and nearest inhabited buildings will result in
an increase of less than 10 dBA above the existing ambient conditions. In addition, the project
equipment will not cause a “pure tone” condition as defined by the MassDEP noise policy.
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Location

Table A: Station Sound Level Impact Analysis

Description

ML1
ML2
1
2

North Property Line
West Property Line
North Residence
West Residence

Distance from
Existing
Building D to
Ambient
PL or
Sound Level
Residence
feet
dBA L90
560
33.5
760
35.1
600
33.5
1,150
35.1

Tennessee Gas Pipeline Company, L.L.C.
Compressor Station 261 Pre-Construction Noise Study

2

Estimated
New
Increase Over
Contribution
Equipment
Existing
of New
and Ambient
Ambient
Equipment
dBA
dBA
dBA
40.9
41.6
8.1
43.3
43.9
8.8
40.7
41.5
8.0
41.0
42.0
6.9
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1.

INTRODUCTION

At the request of Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”), SLR International Corporation
(SLR) has completed a pre-construction noise study for Compressor Station 261 (CS 261) located in
Agawam, Massachusetts. During the proposed Compressor Station 261 Horsepower Replacement
Project (project), Tennessee plans to replace a Centaur 50-driven compressor unit in Building D with a
new Taurus 70-driven compressor unit. This report presents the predicted post-construction sound
levels at the property line and at the nearest inhabited buildings.

2.
2.1

REGULATORY REVIEW
MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION

In Massachusetts noise falls within the scope of Massachusetts Department of Environmental Protection
(MassDEP) authority as a form of regulated air pollution. The related law, regulations, and policy are as
follows: M.G.L. Chapter 111, Sections 142A-M, 310 CMR 7.00: Air Pollution Control, and the Noise Policy
issued on February 1, 1990. The MassDEP Noise Policy establishes a threshold sound level and sound
pressure level for sources of sound of no more than 10 dBA above ambient sound levels as well as
sources that produce a “pure tone” condition. The policy defines ambient as “the lowest one-hour
background A-weighted sound pressure level that is exceeded 90 percent of the time measured during
equipment operating hours.” It also defines a “pure tone” condition as a condition “when any octave
band center frequency sound pressure level exceeds the two adjacent center frequency sound pressure
levels by 3 decibels or more.”

2.2

TOWN OF AGAWAM

The Town of Agawam Code of Ordinances does not include a quantitative limit on noise levels in the
town, rather it limits specific activities that generate noise such as outdoor loudspeakers, peddlers, and
limitations on motor vehicle activities. None of these apply to the CS 261 equipment. The Town Zoning
Code does not include limits on noise from the zoning classification of the CS 261 site. There are no
other known local, county, or state regulations that apply to noise produced by CS 261

3.
3.1

DESCRIPTION OF SITE AND PROPOSED STATION
DESCRIPTION OF SITE

CS 261 is located off Suffield Street in Agawam, Massachusetts. The area surrounding the station
consists of both rural and residential areas. The Longbrook Estates condominium complex is located just
north of the station and there are several single-family homes located west of the station along Suffield
Street in Massachusetts.
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3.2

DESCRIPTION OF STATION EQUIPMENT

The station is an existing facility with five compressor units housed in four buildings. Building A contains
a Solar Centaur 50 turbine (Unit 5A) and an electric motor driven reciprocating compressor (Unit 4A).
Building B contains a Solar Saturn turbine (Unit 1B), Building C contains a Solar Centaur 40 turbine (Unit
1C), and Building D currently contains a Solar Centaur 50 turbine (Unit 1D).

3.3

PLANNED STATION MODIFICATIONS

For the purposes of this report, only project modifications that will affect the sound level will be
discussed. The project proposes to replace the existing Unit 1D turbine and compressor package with a
Solar Taurus 70. The current plan is to also retire and decommission Unit 1B during the project.

4.

SOUND LEVEL SURVEY AND SITE ASSESSMENT

The baseline sound level survey was conducted between October 5, 2017 and October 13, 2017.
Generally, every effort was made to limit compression equipment operation at CS 261 during this
period. Due to power plant commitments, one or more units had to be operated for limited durations
during the survey. However, no compressor equipment was operated during five consecutive night
time periods between 4:30 am on October 7, 2017 and 2:00 am on October 12, 2017. The quietest onehour L90 during these night periods was used to establish the ambient sound levels shown in Table 4-3
so operating equipment at CS 261 had no influence on the established ambient.

4.1

CLOSEST INHABITED BUILDINGS

The closest inhabited buildings to Unit D are in the Longbrook Estates condominium complex north of
the station and west of the station on Suffield Street. These are the inhabited buildings that are most
affected by sound from Unit D. All other nearby inhabited buildings are farther away and less affected
by sound from Unit D than the buildings to the west and north. Table 4-1 shows a summary of the
closest inhabited buildings to the perimeter of Building D.
Ambient sound levels were collected at one location near the north property line of CS 261, about 40
feet south of the condominiums, and at a second location near the west CS 261 property line about 400
feet from the nearest house to the west of this location. Figure 1, attached, shows CS 261, its property
line, the surrounding residences, and the described measurement locations.
Table 4-1: Summary of Nearby Inhabited Buildings
Location

Description

Approximate Distance from Building
D to Residence, feet

Direction to
Residence

1
2

North Residence
West Residence

600
1,150

North
West
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4.2

ENVIRONMENTAL SOUND LEVEL MEASUREMENTS

The measurement locations described above (See also Figure 1) were on the CS 261 property near its
property line to avoid disturbing the nearby residents.
During the continuous monitoring conducted between October 5, 2017 and October 13, 2017 the
sound levels were measured using the slow meter response and A-weighting and were measured in
1/3- and 1/1-octave bands. Sound levels were recorded in 10-second sampling periods averaged over
1-hour.
Sound levels were continuously measured near the station property line at locations in the direction of
the closest inhabited buildings to the north and west. The sound level measurement locations are
shown on the attached Figure 1.

4.3

MEASUREMENT EQUIPMENT

Sound level equipment used during the site survey included the following instruments:
•

Larson Davis Model 831 SLM; Type 1; s/n 1708, 2443

•

Brüel and Kjær Calibrator; s/n 2022566

Windscreens were used on the measurement microphones. The sound level meters were fieldcalibrated before and after measurement intervals. All instrumentation had current laboratory
certification.

4.4

STATION OPERATING CONDITIONS

During the sound level survey effort was made to keep all equipment shut down to quantify the ambient
sound level without the influence of station noise. However, due to powerplant demands, it was
necessary to run one or more compressor units at times during the survey. The longest continuous
period with no station equipment running was from 4:30 am on October 7, 2017 to 2:00 am on October
12, 2017.

4.5

WEATHER CONDITIONS

The weather conditions were acceptable for the sound level surveys. A summary of the weather
conditions during the survey is shown in Table 4-2.
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Table 4-2: Weather Conditions Summary
Date

October 5 – 13, 2017

Temperature

36°F – 81°F

Relative Humidity

39% – 100%

Wind Direction

Variable

Wind Speed

4.6

0 – 15 mph

Sky Conditions

Clear to Overcast

Ground Conditions

Dry to Damp

MEASUREMENT RESULTS

Measurement results are summarized in Graph 1 through Graph 12, attached to this report. Each graph
shows the results of measurements at a single location for a 24-hour period. The upper graph shows
the ten-second Leq, represented by a solid blue line, the 1-hour Leq, as a stepped red line, and the 1hour L90, as a stepped green line. Appendix A includes a glossary of common acoustical terminology.
The lower portion of each above described graph shows frequency-based data. Sound frequency is
plotted on the vertical axis and time on the horizontal axis. The color indicates the A-weighted sound
pressure level at each frequency. The frequency data is useful for determining the presence of any
tonal components in the overall sound and helps to characterize the presence of specific noise
emissions.
Environmental noise sources present at the measurement locations included construction noise in the
southwest part of the CS 261 site, traffic, birds, and insects. The daytime construction noise at the west
measurement location is clearly visible in the lower portion of Graph 9 through Graph 12. There were
no construction activities during night hours.
Table 4-3 shows the lowest 1-hour interval measured at each of the measurement locations. The L90,
which MassDEP uses to characterize the background level, is shown along with the threshold new
equipment sound level, which MassDEP defines as the 10 dB above the L90.
Table 4-3: Lowest Measured 1-Hour Interval, Oct. 11, 2017 3:00 – 4:00 am

Location

Overall
dBA1

Spectral L90 Sound Pressure Level at Octave Band Center
Frequency
31.5

63

125 250 500

1k

2k

4k

8k

MassDEP
Overall
Threshold
L902
Level,
dBA
16k

ML1 North PL

37.7

44.7

46.4 39.2 31.2 28.5 22.6 20.2 27.0 20.3 23.4

33.5

43.5

ML2 West PL

40.9

47.6

48.3 41.3 33.9 33.0 26.7 22.4 25.8 20.0 22.8

35.1

45.1

1.

Overall average A-weighted sound level during the quietest 1-hour measurement interval

2.

The level exceeded 90 percent of the time during the quietest 1-hour measurement interval, used by
MassDEP to define the ambient sound level.
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5.

NOISE MODEL RESULTS

5.1

SIGNIFICANT SOUND SOURCES

Of the proposed project’s modifications at CS 261, the following sound sources are considered
significant:

5.2

•

Noise from the turbine exhaust, including the exhaust outlet and noise radiated from the
exhaust ductwork, expansion joints, and silencer shell.

•

Noise from the turbine inlet air system, including the inlet opening and noise radiated from the
silencer/ductwork shell and any duct joints.

•

Turbine/Compressor casing noise that penetrates the building and building ventilation openings.

•

Lube oil cooler.

•

Noise radiated by aboveground station piping.

NOISE MODEL DEVELOPMENT

A three-dimensional computer noise model was constructed to analyze the noise contributions
expected from the proposed compressor station configuration. The model was developed using CadnaA,
version 2018, build 159.4801, a commercial noise modeling package developed by DataKustik GmbH.
The software takes into account spreading losses, ground and atmospheric effects, shielding from
barriers and buildings, reflections from surfaces and other sound propagation properties. The software
is based on published engineering standards. The ISO 9613 standard was used for air absorption and
other noise propagation calculations.
To be conservative, foliage was not included in the model. The terrain was modeled based on USGS
topographical data at a resolution of 10 by 10 meters. A temperature of 10 degrees Celsius (50 degrees
Fahrenheit) and 70 percent relative humidity were used for the atmospheric absorption calculations.

5.3

DATA AND ASSUMPTIONS

Table 5-1 shows the interior sound levels and the sound power levels used in the model for the
proposed project equipment determined to be a significant sound source. Manufacturer data (as
available) and measurements of similar units in operation at other compressor stations in the northeast
were used to determine sound pressure and sound power levels for the proposed equipment.

Tennessee Gas Pipeline Company, L.L.C.
Compressor Station 261 Pre-Construction Noise Study

7

09/05/2018

Table 5-1: Equipment Sound Pressure Levels (Lp) and Sound Power Levels (Lw)
Linear Lp or Lw at Octave Band Center Frequency

Source

Total

31.5

63

125

250

500

1K

2K

4K

8K

dBA

Solar Taurus 70 Unsilenced Exhaust, Partial
Load at 50 ft., Lp1

96

98

96

98

102

107

106

95

80

111

Solar Taurus 70 Unsilenced Inlet, Partial
Load at 50 ft., Lp1

81

86

96

98

98

101

106

139

122

140

Custom Solar 85 dBA Lube Oil Cooler Lw2

90

97

94

87

82

79

75

71

66

85

Solar Taurus 70 Exhaust Breakout, Total
Lw 2

63

83

89

95

88

84

82

80

74

91

Solar Taurus 70 Inlet Breakout, Total Lw2

85

89

87

91

82

74

74

82

76

87

Sound Level in Compressor Building at
Inner Wall Surface, Lp3

92

87

82

83

86

89

95

89

81

98

Lagged Suction Piping, Total Lw3

105

93

88

93

94

102

105

101

93

109

1.
2.
3.

5.4

From Solar
Specified by SLR
From measurements at CS 261

PREDICTED STATION SOUND LEVELS

Table 5-2 shows a summary of the predicted sound level contribution of the new Taurus 70 unit and
associated equipment determined to be a significant sound source at each measurement location along
with the predicted increase over the existing condition. The station contribution levels include the Unit
1D noise mitigation upgrades discussed in Section 6 and Section 7. This table indicates that with the new
equipment in operation, the increase in sound levels at the residences will be less than 10 decibels
above the background sound level, consistent with the MassDEP noise policy.

Location

Table 5-2: A-Weighted Sound Level Predictions at Property Line and Residences

Description

ML1
ML2
1
2

North Property Line
West Property Line
North Residence
West Residence

Distance from
Existing
Building D to
Ambient
PL or
Sound Level
Residence
feet
dBA L90
560
33.5
760
35.1
600
33.5
1,150
35.1

Estimated
New
Increase Over
Contribution
Equipment
Existing
of New
and Ambient
Ambient
Equipment
dBA
dBA
dBA
40.9
41.6
8.1
43.3
43.9
8.8
40.7
41.5
8.0
41.0
42.0
6.9

Table 5-3 shows the predicted octave band sound level contribution of the new equipment at the
station at both the property line measurement locations and at the nearest residences. As shown in this
table, there are no octave bands in which the sound levels exceed both adjacent octave band levels by
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three or more decibels. This shows that the new equipment is not expected to cause a “pure tone”
condition as defined by MassDEP.
Table 5-3: Predicted Octave Band Sound Level Contribution of New Equipment
Location

Linear Sound Pressure Level at Octave Band Center Frequency
dB at Hertz

Description

ML1

North Property Line

40.9

63.1

57.7

48.1

40.3

34.9

33.7

32.4

30.7

7.0

-

ML2

West Property Line

43.3

58.0

52.4

43.4

36.2

32.6

38.7

39.2

26.9

-4.4

-

1

North Residence

40.7

62.9

57.5

47.9

40.2

34.8

33.5

32.1

30.3

6.3

-

2

West Residence

41.0

55.8

50.2

40.9

33.9

30.3

36.5

36.9

23.0 -15.6

Overall
dBA

31.5

63

125

250

500

1k

2k

4k

8k

16k

-

Table 5-4 shows the total predicted octave band sound levels with the new equipment in operation,
including the ambient sound levels. These levels are the energy sum of the existing ambient sound levels
from Table 4-3 and the predicted new equipment sound levels shown in Table 5-3. These levels are a
prediction of the expected overall sound levels with the proposed equipment in operation.
Table 5-4: Predicted Octave Band Sound Levels - New Equipment and Ambient
Location

Linear Sound Pressure Level at Octave Band Center Frequency
dB at Hertz

Description

ML1

North Property Line

41.6

63.2

58.0

48.6

40.8

35.8

34.0

32.7

32.2

20.5

23.4

ML2

West Property Line

43.9

58.4

53.8

45.5

38.2

35.8

39.0

39.3

29.4

20.0

22.8

1

North Residence

41.5

63.0

57.8

48.4

40.7

35.7

33.8

32.4

32.0

20.5

23.4

2

West Residence

42.0

56.4

52.4

44.1

36.9

34.9

36.9

37.1

27.6

20.0

22.8

6.

Overall
dBA

31.5

63

125

250

500

1k

2k

4k

8k

16k

BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS

In order to evaluate the incremental noise benefit of the various noise mitigation options included in the
design, a Best Available Noise Control Technology (BACT) assessment has been performed for the
proposed new equipment. Solar, the turbine manufacturer, offers standard noise mitigation treatments.
It is also possible to purchase higher performance silencers, lube oil coolers, and other compressor unit
components to further reduce sound levels. As part of the BACT analysis, SLR evaluated the
performance impacts and incremental costs associated with four noise control options, individually and
in combination, to evaluate the effectiveness of each upgraded component and the resulting reduction
Tennessee Gas Pipeline Company, L.L.C.
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in project sound levels at the nearby residences due to the equipment upgrades. This analysis is shown
in Table 6-1.
The first row in Table 6-1 shows the model results for the base case using the standard Solar silencers
and lube oil cooler. Each subsequent row shows the cost and results due to installing upgraded station
components. The cost per decibel reduction is also shown. The upgraded equipment included in the
analysis is indicated with an “x” in the “Upgrades” columns. The lube oil cooler upgrade and the building
upgrade do not result in a reduction in sound level when implemented alone since the exhaust noise is
dominant; however, when implemented in combination with upgraded silencers, they provide
additional reduction in the project equipment sound level and therefore they are evaluated as upgrade
options as part of a group of enhancements.
Table 6-1: BACT Cost per Decibel Analysis

1.

x

x

x

W. Residence

x

N. Residence

x

x

W. Residence

x

x

N. Residence

x

x

325,000
30,000
50,000

62.9
51.6
62.7
62.9

56.0
43.2
55.9
56.0

11.3
0.2
0.0

-

-

-

12.8
0.1
0.0

29
127
n/a

25
507
n/a

400,000

62.9

56.0

0.0

0.0

n/a

n/a

355,000

45.0

41.2

17.9

14.8

20

24

405,000

40.7

41.0

22.2

15.0

18

27

805,000

40.0

40.9

22.9

15.1

35

53

Comp. Bldg

x

x

$

W. Residence

Base Case
Exhaust Silencer Upgrade
Inlet Silencer Upgrade
Lube Oil Cooler Upgrade
Compressor Building
Upgrade
Exhaust and Inlet Silencer
Upgrades
Exhaust, Inlet, LO Cooler
Upgrades
Exhaust, Inlet, LO Cooler,
Building Upgrades

Intake

Exhaust

Scenario

LO Cooler

Upgrades

N. Residence

Predicted
Reduction in
Thousands
Sound Level
Project
Est. Cost
of $ per dBA
from Project Equip. Sound
Reduction
Equip., dBA Level, dBA1

x

Reduction is relative to the base case.

As shown in Table 6-1, upgrading the exhaust silencer, the inlet silencer, and the lube oil cooler results
in a reduction of 22.2 dBA at the north residence and 15.0 dBA at the west residence, at a total cost of
$405,000. The next potential increase in mitigation would be to upgrade the existing acousticallyinsulated compressor building with higher performance walls, roof, ventilation system, and doors. The
compressor building does not substantially contribute to the project sound level at the nearby
residences and upgrading the building would result in de minimus noise reductions (less than 1 dB)
overall. Therefore, replacing the compressor building has been eliminated as an option because it would
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result in a very marginal impact and is economically infeasible based upon the cost per decibel
reduction.
The combination of the higher performance exhaust and inlet silencers in combination with an
upgraded, substantially quieter lube oil cooler as part of the project, are therefore selected as best
available noise control technology. The sound power level of the base model lube oil cooler and the
upgraded lube oil cooler are shown in Table 6-2. The dynamic insertion loss of both the base and
upgraded turbine exhaust and inlet silencers is also shown in Table 6-2.
Table 6-2: Acoustical Data for Base and Upgraded Compressor Station Equipment

Lube Oil
Cooler

Lube Oil Cooler Sound Power Level at Octave Center Frequency, dB at Hz
31.5
63
125
250
500
1K
2K
4K
8K

dBA

Base (100 dBA):

105

112

109

102

97

94

90

86

81

100

Upgrade (85 dBA):

90

97

94

87

82

79

75

71

66

85

Silencer Dynamic Insertion Loss, dB
T70 Turbine
Exhaust
T70 Turbine
Inlet

7.

Base:

2

4

8

16

22

26

22

19

12

NA

Upgrade:

15

22

29

36

47

58

63

56

50

NA

Base:

1

2

4

6

22

43

47

55

52

NA

Upgrade:

1

10

25

29

33

43

47

58

52

NA

NOISE CONTROL TREATMENTS

A summary of the modeled performance of the planned noise control treatments is shown in Table 7-1,
below. The following subsections describe the treatments. These are the treatments included in the
results shown in Table 5-2.
Table 7-1: Noise Control Treatment

Source

Turbine
Exhaust

Turbine Inlet

Treatment Description

Manuf.

Model

Required Dynamic Insertion Loss (DIL) or
Transmission Loss (TL)
Performance at Octave Band Center Frequency
31.5

63

125

250

500

1K

2K

4K

8K

Custom Exhaust Silencer, DIL

TBD

TBD

15

22

29

36

47

58

63

56

50

Custom Inlet Silencer, DIL

Solar

Solar

1

10

25

29

33

32

46

58

31

Pulse Updraft Filter, DIL

Solar

Solar OEM

2

4

8

9

13

26

27

27

33

Combined Silencer and Filter
Performance, DIL

Solar

Solar OEM

3

14

33

38

46

58

73

85

64

Existing

N/A

9

12

11

16

26

34

41

44

46

Compressor Existing STC-29 Wall and Roof
Building
System, TL
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Source

Treatment Description

Manuf.

Model

Required Dynamic Insertion Loss (DIL) or
Transmission Loss (TL)
Performance at Octave Band Center Frequency
31.5

63

125

250

500

1K

2K

4K

8K

Equipment
Door

Existing STC-21 Insulated Rollup Door, TL

Existing

N/A

2

7

12

17

18

19

22

30

35

Building
Ventilation

Existing silencers and hoods,
DIL

Existing

N/A

2

6

10

15

25

30

30

25

15

7.1

TURBINE EXHAUSTS

For the operation of dual-shaft SoLoNox turbines, Solar notes that sound levels during partial-load
operation can be higher than sound levels during full-load operation. In an analysis of manufacturer data
for these turbines, increases of up to 19 dB at 2 kHz have been noted by Solar for Taurus 70 exhausts
and increases of up to 13 dB at 4 kHz for Taurus 70 inlets. Silencer specification and bidding should be
developed with such potential variability in mind to satisfy the noise targets for all steady-state
operational conditions.
7.1.1

SILENCER PERFORMANCE

A custom exhaust silencer is recommended for the proposed Taurus 70 turbine. The recommended
silencer insertion loss is shown in Table 7-1.
7.1.2

EXHAUST DUCT AND SHELL NOISE

In turbine-powered installations it is common for a significant amount of sound energy to radiate from
the exhaust system ductwork, expansion joints, and exhaust silencer shell. This sound energy is often
termed “shell-radiated” noise. Shell-radiated noise is not necessarily calculated by exhaust system
manufacturers but can be a dominant noise source at locations close to the station.
The modeled breakout noise sound power levels are shown in Table 5-1. This sound power level was
used in developing the exhaust system acoustical performance specification as the recommended limit
of the radiated sound power of the exhaust system shell.

7.2

TURBINE INLET

7.2.1

SILENCER PERFORMANCE

The modeled turbine inlet silencer performance is shown in Table 7-1, including the filter insertion loss.
The silencer insertion loss exceeds the performance of the stock Solar Taurus 70 inlet silencer in certain
octave bands, so a custom-designed inlet silencer is recommended for this station. This is equivalent to
a sound pressure level no more than 73 dBA at 12 feet from the turbine air inlet face.
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7.2.2

INLET BREAKOUT

Sound radiating from the inlet ductwork on the turbine side of the inlet silencer can be a significant
noise source. If possible, the inlet silencer should be located inside of the compressor building. If the
inlet silencer is not located inside of the compressor building, then acoustical treatment, such as
acoustical insulation, is recommended on all ductwork and expansion joints between the compressor
building and the inlet side of the inlet silencer. The recommended maximum allowable sound power
levels for the inlet breakout are shown in Table 5-1.

7.3

LUBE OIL COOLER

The sound power level of the lube oil cooler should not exceed the sound power levels given in Table
5-1. This sound power level is lower than the standard Solar lube oil cooler offerings, so a customdesigned lube oil cooler is recommended. This is the total sound power level for the entire cooler (i.e.
not just a single fan).

7.4

STATION PIPING

Noise from centrifugal compressors will cause significant noise radiation from connected piping. The D
building piping at the station is acoustically lagged. The levels shown in Table 5-1 are based on
measurements of the lagged piping taken at the station during a sound level survey in April 2017.

8.
8.1

TYPICAL OPERATING CONDITIONS
STATISTICAL EVALUATION

While there are five existing compressor units at CS 261, the station operates in a large variety of
configurations with customer demand dictating the amount of horsepower in operation at any given
time. In order to determine the distribution of station operating conditions, an analysis was performed
of the CS 261 operating logs from January 1, 2015 until June 8, 2018. These logs include a record of
which units were in operation during each 15-minute interval over that time period. The CS 261 control
system does not record the amount of horsepower in operation at any given moment; rather, it
indicates whether any given unit was in operation during each 15-minute period.
The 15-minute run log data was statistically analyzed to evaluate the distribution of the amount of
horsepower in operation by combining the operating log with the rated horsepower for each
compressor unit. If the compressor was indicated to have operated during the 15-minute interval, then
the total rated horsepower for that unit was included in the total station operating horsepower for that
15-minute interval.
In actuality, units are typically not always operated at full-rated horsepower. Typical operation for the
turbine powered units, 5A, 1B, 1C, and 1D, depends on a combination of the pipeline pressure profile
and ambient temperature. The turbine units typically operate at between 80 and 100% horsepower.
Unit 4A typically operates at full listed horsepower.
Tennessee Gas Pipeline Company, L.L.C.
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8.2

OPERATING TRENDS

The horsepower operating data were evaluated for four time periods:
•

overall – the entire data set,

•

day – from 7am until 10 pm,

•

night – from 10 pm until 7am,

•

and for the early morning hours from 1am until 4am.

The early morning hour category was selected because the ambient sound level measurement results
(See section 4.5) indicated that this was consistently the time period with the lowest ambient sound
levels (See also Graph 1 through Graph 12, attached to this report).
The distribution of operating horsepower for each of the four time periods is shown in Figure 8-1.
Figure 8-1: Operating Horsepower Distributions
100%

Percentage of Overall Runtine by
Operatnig Horsepower

90%
80%
70%
60%
50%
40%

12,841 - 17,100,
27%
12,311 - 12,840,
11%
1 - 12,310,
36%

12,841 - 17,100,
30%
12,311 - 12,840,
12%
1 - 12,310,
35%

12,841 - 17,100,
23%
12,311 - 12,840,
8%
1 - 12,310,
37%

12,841 - 17,100,
20%
12,311 - 12,840,
7%
1 - 12,310,
38%

30%
20%
10%
0%

0, 26%

0, 23%

Overall

Day

Time of Day

0, 32%

0, 35%

Night

1 am - 4 am

Several trends were shown in the operating data:
•

All five compressor units (all station horsepower) were in operation only 0.03% of the time
overall, and never between 1am and 4am.

•

No horsepower was in operation 26% of the overall time period

•

No horsepower was in operation 35% of the time between 1am and 4am.
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•

8.3

Typically, the newest units see the bulk of operation, with Unit 1B (installed in 1965) operating
only 10% of the overall time period while Unit 5A (installed in 2000) operates 54% of the time.

HORSEPOWER EQUIVALENCE

Table 8-1 shows the rated existing and post-project horsepower for CS 261. The proposed new Unit 1D
as a Taurus 70 will have a rated horsepower of 11,107 compared to 5,490 hp for the unit it replaces. As
discussed previously, typically the station operates the newest equipment the most, with the bulk of
station operation consisting of the newest compressor units.
Because CS 261 operations are determined by market conditions and weather patterns, it is not possible
to specifically identify the horsepower that will be used at CS 261 in the future. However, Tennessee
anticipates the post-project horsepower utilization to remain the same as the pre-project horsepower
utilization. The operating data show that the newest unit is operated the most and Tennessee
anticipates that this will be the case for the new 1D unit and it will be used as a “baseload” unit that will
operate to satisfy the primary horsepower load for CS 261.
Table 8-1: Station Horsepower
Existing
Designation

Description

Post HP Replacement
Date Installed

HP

Description

4A

Electric

2000

1,200

Electric

1,200

5A

Centaur 50 – 6200LS

2000

6,150

Centaur 50 – 6200LS

6,150

1B

Saturn 10 – 1000

1965

1,199

Retired

1C

Centaur 40 – 4500S

1976

4,260

Centaur 40 – 4500S

4,260

1D

Centaur 50 – 5500S

1991

5,490

Taurus 70 – 10802S

11,107

Total HP

18,299

0

22,717
HP Increase

8.4

HP

4,418

TYPICAL OPERATIONS

Typical early morning operations during the 1am to 4am time period have consisted of operating 12,840
hp or less. For the existing station equipment, this is equivalent to running units 4A, 5A, 1D. For the
future, post-project equipment, this is equivalent to units 4A and 1D. The predicted levels for these
operating scenarios are shown in Table 8-2. Full octave band data for these operating conditions are
shown in Appendix B. The sound level contributions from the existing units were based on
measurements taken during sound level surveys conducted by SLR in April and October of 2017. Because
fewer and more modern units will be used to satisfy the pipeline capacity, the typical early morning
station sound level contribution is expected to decrease by between 4.2 and 6.8 dBA at the nearest
residences. Typical daytime operations during the 7am to 10 pm time period have consisted of
operating 15,650 hp or less. For the existing station equipment, this is equivalent to running units 5A,
1C, and 1D. For the future, post-project equipment, this is equivalent to units 4A and 1D. The predicted
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levels for these operating scenarios are shown in Table 8-2. The typical daytime station sound level
contribution is expected to decrease by between 0.3 and 2.7 dBA at the nearest residences.
Table 8-2: Station Sound Pressure Level Contribution Under Typical Operating Conditions Before and
After Project

North PL
West PL
North Residence
West Residence

9.

Typical Operation Sound Level, dBA Leq
Daytime
Early Morning (1am to 4am)
Existing
Future
Existing
Future
Change
Change
5A, 1C, 1D (C50) 4A, 5A, 1D (T70)
4A, 5A, 1D (C50) 4A, 1D (T70)
47.7
45.0
-2.7
46.0
41.7
-4.3
51.4
51.1
-0.3
51.1
44.3
-6.8
47.5
44.8
-2.7
45.6
41.4
-4.2
47.8
47.4
-0.4
47.4
41.7
-5.7

SUMMARY AND CONCLUSION

At the request of Tennessee, SLR has completed a pre-construction noise study at Compressor Station
261 located in Agawam, Massachusetts. Tennessee plans to replace the current Centaur 50 turbine
compressor unit with a Taurus 70 turbine compressor unit and decommission the Saturn 10 turbine,
Unit 1B.
Background measurements taken over a seven day period were used to identify the quietest one-hour
L90 background level at the nearest inhabited buildings. These data were used to establish a maximum
noise level for the new equipment, consistent with the MassDEP noise policy.
A noise model was developed for the station using measurements taken of the existing equipment.
Noise mitigation options were included in the model and evaluated using a best available control
technology (BACT) analysis. The noise model was used to predict the sound level contribution of the
new compression equipment at the property line and at the closest inhabited buildings.
The noise model predicts that the sound level contributions of the project equipment using best
available control technology at the nearest property line and inhabited buildings will result in an
increase of broadband sound levels of less than 10 dBA above ambient conditions. In addition, the
project equipment will not produce a “pure tone” condition as defined by the MassDEP.
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Figure 1: Closest Inhabited Building Distances and Measurement Locations

Figure 2: Predicted New Equipment Sound Level Contribution, Leq dBA

APPENDIX A
GLOSSARY OF COMMON ACOUSTICAL TERMINOLOGY

Pre-Construction Noise Study
Tennessee Gas Pipeline Company, L.L.C.
1001 Louisiana St., Suite 1000
Houston, Texas 77002

September 5, 2018

A-weighting: a weighting scale in which sound pressure levels in individual frequency bands
are adjusted to match the response of the human ear. The reference adjustment is 0 dB at
1000 Hz. The human ear is much less responsive at low frequencies. An A-weighted sound
level is the total contribution from all sound frequencies, with the appropriate weighting factors
applied and is designated as dBA.
C-weighting: a weighting scale that is relatively flat from 31.5 Hz to 8000 Hz with a roll-off
higher and lower than those frequencies. The adjustment is 0 dB from 200 Hz to 1250 Hz. A
C-weighted sound level is the total contribution from all sound frequencies, with the appropriate
weighting factors applied and is designated as dBC.
Insertion Loss (IL): the decrease (in decibels, dB) in sound power level measured at the
location of the receiver when a sound attenuator (e.g., muffler), barrier, or other sound reduction
element is inserted in the transmission path between the source and the receiver.
Ld: the daytime average sound level. The Leq averaged over daytime hours. Daytime hours
may be defined differently by various ordinances and regulations. The hours between 7:00 a.m.
and 10:00 p.m. is the interval used by the U.S. Federal Energy Regulatory Commission (FERC)
and the U.S. Department of Housing and Urban Development (HUD).
Ldn (also DNL): the day-night average sound level, a metric used by many regulatory bodies
(including FERC and HUD) as an overall representation of the sound at a measurement
location. The Ldn is calculated by averaging the sound measured over a 24-hour period, with 10
decibels added to sound levels measured during nighttime hours.
Leq: the equivalent-continuous sound level is a time-average sound level for a specified time
period. It is the most commonly used form of sound level averaging. Specifically, the Leq is the
level of a steady sound that has the same sound energy as a time-varying sound during a
stated time period and at a stated location.
Ln: the nightime average sound level. The Leq averaged over nighttime hours. Nighttime hours
may be defined differently by various ordinances and regulations. The hours between
10:00 p.m. and 7:00 a.m. is the interval used by the U.S. Federal Energy Regulatory
Commission (FERC) and the U.S. Department of Housing and Urban Development (HUD).
L90: a statistical parameter (percentile) that describes the sound level that is exceeded 90% of
the time during a stated time period. For example, for a stated hourly L90 of 45 dBA, the sound
level at the measurement location has a 90% chance of being greater than 45 dBA and a 10%
chance of being less than or equal to 45 dBA. The L90 is often used as the “background” or
“ambient” sound level for a given measurement period. Other percentile values are defined
similarly, (e.g., L50, L10, etc.).
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Glossary of Common Acoustical Terminolgy
Page 2
Sound Power Level (PWL or Lw): a logarithmic parameter that describes the power
characteristics of a noise source, relative to a reference power value, expressed in decibels, dB
or dBA. The sound power level should not be confused with the sound pressure level. The
sound power level is a characteristic of a noise source analogous to the wattage rating of a light
bulb, and it is independent of the surroundings. It is calculated from measurements of the
sound pressure level. A 75 watt light bulb will look much brighter in a white, reflective room than
in a black, absorptive one. A noise source rated with a sound power level of 95 dBA will
produce a much higher sound pressure level (will be much louder) in a small hard box than
outside in a soft grassy meadow.
Sound Pressure Level (SPL or Lp): a logarithmic parameter that describes the quantity of
sound relative to a reference pressure value, expressed in decibels, dB or dBA. The SPL is the
quantity that is measured with a sound level meter, and it is dependent upon the surroundings
of a noise source.
Transmission Loss (TL): The difference (in decibels) between sound power incident upon a
sound reduction element (wall or muffler) to that transmitted. The less sound energy is
transmitted, the higher the TL value.
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Typical Operation Sound Pressure Levels

Location

Time of Day

Daytime
North PL
Early Morning
(1 am to 4 am)

Daytime
West PL
Early Morning
(1 am to 4 am)

Daytime
North
Residence
Early Morning
(1 am to 4 am)

Operating
Scenario
Existing
5A, 1C, 1D (C50)
Future
4A, 5A, 1D (T70)
Change
Existing
4A, 5A, 1D (C50)
Future
4A, 1D (T70)
Change
Existing
5A, 1C, 1D (C50)
Future
4A, 5A, 1D (T70)
Change
Existing
4A, 5A, 1D (C50)
Future
4A, 1D (T70)
Change
Existing
5A, 1C, 1D (C50)
Future
4A, 5A, 1D (T70)
Change
Existing
4A, 5A, 1D (C50)
Future
4A, 1D (T70)
Change

31.5

Linear Sound Pressure Level at Octave Center Frequency, dB at Hz
63
125
250
500
1000
2000
4000

8000

47.7

64.8

60.3

52.6

46.0

41.8

41.7

38.8

40.5

16.2

45.0

65.1

60.3

51.0

41.8

38.4

38.4

38.0

36.5

10.1

‐2.7

0.3

0.0

‐1.6

‐4.2

‐3.4

‐3.3

‐0.8

‐4.0

‐6.1

46.0

64.7

60.1

50.9

45.0

39.0

38.7

38.2

38.7

14.9

41.7

63.3

59.2

50.0

40.6

36.2

34.4

32.7

30.9

7.1

‐4.3

‐1.5

‐1.0

‐0.9

‐4.4

‐2.9

‐4.2

‐5.5

‐7.8

‐7.8

51.4

63

57.7

50.9

44.9

43

46.5

46.4

41.9

17.2

51.1

62.8

56.8

48.7

43.6

42.4

46.2

46.1

41.6

19.2

‐0.3

‐0.2

‐0.9

‐2.2

‐1.3

‐0.6

‐0.3

‐0.3

‐0.3

2.0

51.1

62.9

57.2

48.8

43.9

42.4

46.2

46.1

41.6

19.2

44.3

58.5

53.9

45.3

37.0

36.4

39.8

39.5

30.3

15.9

‐6.8

‐4.4

‐3.2

‐3.5

‐6.9

‐6.0

‐6.4

‐6.6

‐11.3

‐3.4

47.5

64.6

60.1

52.4

45.9

41.7

41.5

38.6

40.2

15.4

44.8

64.9

60.0

50.7

41.6

38.2

38.2

37.7

36.1

9.4

‐2.7

0.3

‐0.1

‐1.7

‐4.3

‐3.5

‐3.3

‐0.9

‐4.1

‐6.0

45.6

64.5

59.9

50.6

44.8

38.8

38.4

37.9

38.4

14.1

41.4

63.1

58.9

49.7

40.4

35.9

34.2

32.4

30.5

6.4

‐4.2

‐1.5

‐1.0

‐0.9

‐4.4

‐2.9

‐4.3

‐5.5

‐7.9

‐7.7

dBA

Typical Operation Sound Pressure Levels

Location

West
Residence

Operating
Scenario
Existing
5A, 1C, 1D (C50)
Daytime
Future
4A, 5A, 1D (T70)
Change
Existing
4A, 5A, 1D (C50)
Early Morning
Future
(1 am to 4 am)
4A, 1D (T70)
Change
Time of Day

31.5

Linear Sound Pressure Level at Octave Center Frequency, dB at Hz
63
125
250
500
1000
2000
4000

47.8

60.1

54.9

47.8

41.9

39.8

43.3

42.8

36.1

3.7

47.4

60.0

54.0

45.4

40.4

39.0

43.0

42.5

35.9

12.7

‐0.4

‐0.1

‐0.9

‐2.4

‐1.5

‐0.8

‐0.3

‐0.3

‐0.2

9.0

47.4

60.0

54.3

45.6

40.8

39.1

43.0

42.5

35.9

12.7

41.7

56.2

51.4
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APPENDIX L

Comment Letters on the EENF
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August 10, 2018
Matthew Beaton, Secretary
Executive Office of Energy & Environmental Affairs
Massachusetts Environmental Policy Act Office
Alex Strysky, EEA No. 15879
100 Cambridge Street 9th Floor
Boston, MA 02114-2524
Re:
261 Upgrade Project - Agawam
Dear Secretary Beaton,
The Massachusetts Department of Environmental Protection (MassDEP), Western Regional Office
(WERO) appreciates the opportunity to comment on the Environmental Notification Form (ENF)
submitted for the proposed 261 Upgrade Project (EEA #15879) in Agawam. Applicable MassDEP
regulatory and permitting considerations regarding wetlands, waterways, wastewater, drinking water,
air pollution, solid and hazardous waste, and waste site cleanup are discussed. MassDEP staff
attended the MEPA site visit on July 27, 2018.
I.

Project Description
The Proponent of the project is Tennessee Gas Pipeline Company, (TGP) a subsidiary of
Kinder Morgan. The 261 Upgrade Project involves construct of approximately 2.1 miles of 12inch outside diameter gas pipeline in Agawam, and appurtenances including a pig launcher and
receiver. The new pipeline is installed to replace and loop an existing main. An abandoned 6inch gas main will be removed. The majority of the new pipeline (work) will be located within the
existing TGP Right-of-Way (ROW) or adjacent. The yard/staging area is proposed to be located
in Connecticut adjacent to the Compressor Station. In addition, two older compressors and
engines will be removed and replaced by one new compressor and engine. One existing
building will be removed and one small building will be added to the compressor station yard.
Over all the looping and upgrade will allow increased pressure and increase the ability to move
gas through the station to accommodate existing contracts for gas as approved by The project
exceeds a wetland threshold for a mandatory Environmental Impact Report; the Proponent has
requested a Single EIR.
The project will require filing a Notice of Intent (NOI) with the Agawam Conservation
Commission, a 401 Water Quality Certificate from MassDEP, a permit from Army Corps of
Engineers, and review by the Natural Heritage and Endangered Species Program. The EENF
also includes a request for a Single EIR. The EENF includes the following environmental
impacts:
• 18.40 Acres alteration (temporary); 6.64 Acres alteration (permanent)
This information is available in alternate format. Contact Michelle Waters-Ekanem, Director of Diversity/Civil Rights at 617-292-5751.
TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass.gov/dep
Printed on Recycled Paper
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0.06 acres new impervious area
289,000 s.f temporary impacts to Bordering Vegetated Wetlands (BVW); 95,396 s.f
permanent impacts,
7,800 s.f temporary impacts to Isolated Vegetated Wetlands (IVW); 0 s.f. permanent,
and
200,000 s.f. temporary impacts to Riverfront Area; 71,900 s.f. of impacts due to
permanent conversion,
6,500 s.f. temporary impact to Land Under Water and Waterways.

Required Mass DEP Permits and/or Applicable Regulations
Wetlands and Waterways
310 CMR 10.00
314 CMR 4.00
314 CMR 9.00
Wastewater
314 CMR 7.00
Air Pollution
310 CMR 7.00
Solid Waste
310 CMR 16.000
310 CMR 19.000
Bureau of Waste Site Cleanup
310 CMR 40.0000

III.

Permit Discussion
Bureau of Resource Protection
Wetlands
The proposed project includes 2.1 miles of new gas pipeline installation, abandoned pipeline
removal, staging and system upgrades. As noted by the Proponent in the EENF, the project area
contains regulated resources areas of Bank (Inland), Bordering Vegetated Wetland, Riverfront
Area, Isolated Vegetated Wetlands and Land Under Water Bodies as there are proposed stream
crossings of the pipeline. The Proponent indicates no vernal pools.

A-1

MassDEP suggests that the Proponent consider filing an Abbreviated Notice of Resource Area
Delineation (ANORAD) with each community Conservation Commission to legally establish the
regulated resource areas, as the ANORAD may be extended and resource areas remain fixed.
The Proponent stated during the site visit its intention of submitting a Request for Determination
of Applicability (RDA) to set the resource area boundaries as an acceptable alternative to an
ANORAD.
When a Notice of Intent (NOI) is submitted to the Agawam Conservation Commission, the
Commission should review the project for compliance with all of the provisions of the Wetlands
Protection Act (Act); prior to commencement of project construction, the Commission must issue
a final Order of Conditions. If a NOI is submitted prior to competition of the MEPA process,
MassDEP will recommend that Commissions hold NOI hearings open until the Secretary issues
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a Certificate indicating the MEPA process is completed and the Army Corps of Engineers, and
MassDEP (Section 401) issue permits, as applicable.
Isolated Vegetated Wetlands are not regulated under the Act. The Proponent should make
every effort to distinguish between Isolated Vegetated Wetlands and Isolated Land Subject to
Flooding when the ANORAD/RDA and/or NOI are filed with the Commission.
The project will result in conversion of resource areas such as conversion of forested wetland to
scrub/shrub wetland.
A-2

A-3

A-4

A-5

The project should also comply with MassDEP’s Stormwater Management Standards, as
applicable.
Water Quality Certification
Section 401 Water Quality Certification (WQC) issued by MassDEP is required for this project. The
Proponent is required to provide sufficient information to adequately describe cumulative impacts
to “Waters of the United States within the Commonwealth” (Bordering and Isolated Vegetated
Wetlands and Land Under Water). The WQC regulations require impacts to be avoided, minimized
and mitigated.
The pipeline crosses several streams within the project area. Streams shown as intermittent or
not shown on the latest USGS map should be reviewed as to whether they may be considered
perennial in accordance with 310 CMR 10.58(2)(a)1 to establish jurisdiction. The dam and pump
method, if used will also be addressed through 401WQC application. If the Proponent utilizes
Horizontal Directional Drilling for stream crossings, please be aware this may be part of the 401
WQC applications. If Proponent utilizes Horizontal Directional Drilling for stream crossings, it
will be required to develop a “frac out” plan.
Limited Project Provisions
The Proponent has noted that the work may be submitted for review under the Limited Project
provision. Proposed work must, where possible, meet General Performance Standards; work
that cannot meet General Performance Standards may be approved as a limited project. Limited
Project status requires the Proponent to demonstrate practicable avoidance and minimization of
alteration to jurisdictional resource areas, and then describe appropriate mitigation measures for
remaining, unavoidable alteration.
Land Under Wetlands and Waterways
Like Bank, no net loss of Land Under Wetlands and Waterways is proposed as the relocation of
the stream proposes to result in the creation of equivalent land under water in the new stream
channel.

A-6

A-7

Boundary Determination and Delineation
All delineation of jurisdictional resource areas should be accomplished through flagging in the
field, surveying, and then presented on a scaled site plan.
The Proponent is referred to
MassDEP guidance documents and the regulations for specific requirements and methods for
all resource delineations. MassDEP is available to provide additional assistance.
Bordering Vegetated Wetland
MassDEP notes that there is no reference to “temporary impacts” in the Act or regulations. The
Proponent should describe these activities in terms of “in-situ” replacement, i.e., the excavation
and fill disturbance will be “replaced” in accordance with regulation within the footprint of that
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disturbance. The Proponent is also referred to Massachusetts Inland Wetland Replication
Guidelines” (DEP March 2002) for the planning and construction of Bordering Vegetated Wetland
“replacement area”.

A-8

A-9

A-10

A-11

A-12

Bordering Land Subject to Flooding
Although not initially identified, the Proponent should confirm no impacts to floodplain will occur
though any portion of the project as plans progress. If floodplain is identified, site plans should
show the boundaries of the “Lower Floodplain” and the Proponent should demonstrate that
adequate compensatory flood storage is provided. In addition, if the “Lower Floodplain”
proposed to be altered is naturally vegetated and/or composed of a natural substrate, the
applicant will be required to meet the General Performance Standard.
Cold Water Fishery
The Proponent should ensure that non-native sediment does not enter the brook(s), and that
stream flow be maintained during the work to the extent practicable. Please note the Spill
Prevention comments under Bureau of Waste Site Cleanup.
Riverfront Area
Work conducted in undisturbed Riverfront Area, must meet General Performance Standards;
work conducted within existing degraded Riverfront Area may be submitted as “redevelopment”.
The Limited Project provisions noted above may also be applicable to work conducted in the
Riverfront Area. The Proponent has correctly identified conversion of vegetative cover in RA as
“impact”. As noted, some work may be eligible for review under Limited Project provisions.
Stormwater
Regulation requires that when proposing a development or redevelopment project subject to the
Stormwater Management Standards, proponents shall consider environmentally sensitive site
design and planning. Considerations should include low impact development techniques,
stormwater best management practices (BMP) utilizing source control (nonstructural control
measures), structural BMPs and maintenance. The applicant is referred to the MassDEP
Stormwater Management Handbook.
Massachusetts River and Stream Crossing Standards
The Proponent should be aware that any new permanent jurisdictional stream crossings must
comply with the Massachusetts River and Stream Crossing Standards. Any improvements
proposed to existing culverts should comply with Design Standards for Culvert Replacement in
that document.
Waterways

A-13

The Proponent has not identified work apparently subject to Public Waterfront Act, Chapter 91.
Any Request for Determination of Applicability under 310 CMR 9.06, should be submitted to the
MassDEP Boston Office Waterways Program.
Drinking Water & Wastewater

A-14

The proposed work lies within existing Rights of Way (ROWs) for at least one sewer. MassDEP
strongly recommends contacting and coordinating within the municipality to minimize potentially
impact and ensure protection of municipal water, sewer and stormwater structures.
National Pollutant Discharge Elimination System (NPDES)
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Discharge of the hydrostatic pressure testing of the new pipeline will require the Proponent to
apply for and receive a NPDES permit. U.S. EPA requires the Remediation General Permit
which would be issued jointly by EPA and MassDEP. Activities Category Section IV (3) of the
General Permit identifies Hydrostatic Testing of Pipelines and Tanks:
http://www.epa.gov/region1/npdes/remediation/RGP2010_FactSheet.pdf
http://www.epa.gov/region1/npdes/remediation/Appendix-A.pdf
If the wastewater is considered to be non-hazardous waste, then the project proponent may
elect to manage the wastewater in accordance with the following regulations:
The Proponent is proposing to utilize potable water for the testing and capture and appropriate
disposal of the hydrostatic testing water. The NPDES permitting process will include extensive
testing to determine water quality and potential treatment and establish the necessary method
of disposal. Guidance is available at the following:
https://www.mass.gov/files/documents/2018/07/26/permitrequirementsforhydrostaticwatertesting
.pdf
Groundwater and Surface Water Quality Standards
The Proponent is referred to the following regulations for guidance for management of
hydrostatic testing water:
310 CMR 4.00 Surface Water Quality Standards
310 CMR 40.0000 Massachusetts Contingency Plan
310 CMR 27.00 Underground Injection Control
314 CMR 3.00 Surface Water Discharge Permit Program
314 CMR 5.00, Groundwater Discharge Permit Program
314 CMR 7.00, Sewer Discharge Program
314 CMR 18.00, Industrial Wastewater Holding Tank and Container Program
Bureau of Air and Waste
Air Pollution
Non-major Comprehensive Plan Approval
MassDEP issues an approval of a Major or Non Major Comprehensive Plan Application (MCPA
or NMCPA) to limit increases in air contaminant emissions and protect public health, welfare
and the environment. A plan application is required if you are proposing construction,
substantial reconstruction, or alteration of a facility that has the potential to cause or contribute
to a condition of air pollution.

A-17

The Proponent has correctly identified the project requires a Non Major Comprehensive Plan
Approval (NMCPA) from MassDEP for the modifications to the Compressor Station. MassDEP
received an application for CPA Fuel, CPA Process & CPA Crematory (Non-Major, BWP AQ 02)
on December 14, 2017 however; the equipment specified in the application is the Solar Taurus
60 compressor unit. It is our understanding following a pre-permitting meeting, that the Solar
Taurus 70 compressor unit specified in the EENF is currently the preferred unit. MassDEP does
not have permitting information specific to the upgraded compressor unit Solar Taurus 70 and
therefore cannot at this time offer any further comments. Through permitting, MassDEP has
requested a facility-wide pollutant modeling analysis for the future configuration for this project.
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The NMCPA must be approved by MassDEP prior to the construction and operation of the Solar
Taurus 70 turbine. Once approval has been obtained, the facility must modify the existing Title
V Operating Permit, in accordance with 310 CMR 7.00: Appendix C, prior to the operation of the
new Solar Taurus 70.

A-18

A-19

A-20

A-21

Construction and Demolition Activities
The construction and demolition activity must conform to current Air Pollution Control
Regulations. The proponent should implement measures to alleviate dust, noise, and odor
nuisance conditions that may occur during the construction and demolition activities. Such
measures must comply with the MassDEP’s Bureau of Waste Prevention (BWP) Regulations
310 CMR 7.01, 7.09, and 7.10.
Construction Equipment
MassDEP believes it is necessary to mitigate the construction-period impacts of diesel
emissions to the maximum extent feasible and recommends that the project proponent
participate in the MassDEP Diesel Retrofit Program. As of June 1, 2010, all non-road engines
shall be operated using only ultra low sulfur diesel (ULSD) with a sulfur content of no greater
than 15 ppm pursuant to 40 CFR 80.510.
Boilers/Generators/Emergency Generators
Many industrial, commercial and institutional development activities have facility heating and
supplemental or emergency power generation associated with them that require air quality
permitting from MassDEP before construction or operation. This equipment must be certified
through MassDEP’s Environmental Results Program (ERP) at 310 CMR 7.26 or approved by
MassDEP prior to construction via the Plan Application program at 310 CMR 7.02, depending
on equipment type, specifications, and size.
Smaller units and specifically, engines (emergency and non-emergency), combined heat and
power (CHP) units and some boilers may not require a specific Plan Approval but are subject to
performance standards and ERP certification. Specifically:
• 310 CMR 7.26(30) thru (37) – Boilers; and
• 310 CMR 7.26(40) thru (45) - Engines and Combustion Turbines
The Proponent is referred to: https://www.mass.gov/how-to/compliance-certificationcommercial-industrial-or-institutional-boiler and https://www.mass.gov/how-to/compliancecertification-stationary-engine-or-turbine
Solid Waste

A-22

The Proponent shall properly manage and dispose of all solid waste generated by this proposed
project pursuant to 310 CMR 16.00 and 310 CMR 19.000, including the regulations at 310 CMR
19.017 (waste ban).
Asphalt, brick and concrete (ABC) generated through crushing and reuse on-site must be
handled in accordance with regulation and policy. Otherwise, the proponent would need to
obtain a site assignment and facility permit for the crushing activity and a Beneficial Use
Determination (BUD) for the reuse of the crushed material. More information regarding the
handling of ABC, and a copy of the 30-day notification form may be found at the following
website:
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http://www.mass.gov/eea/agencies/massdep/recycle/reduce/using-or-processing-asphaltpavement-brick-and-concrete-.html.
A-23

The BUD regulations at 310 CMR 19.060 establish levels of assessment for four categories of
beneficial use. Similarly, the fee regulations at 310 CMR 4.00, et seq. were amended. These
amended regulations would be applicable to reuse of any materials generated by this project
that would otherwise be considered solid waste.
The project Proponent should be advised that construction activity at the site must comply with
both Solid Waste and Air Quality Control regulations. The appropriate Solid Waste provisions
addressing this include M.G.L. Chapter 40, Section 54.
Hazardous Waste and Industrial Wastewater

A-24

As noted, the hydrostatic testing water will be regulated under NPDES, with the project
proponent determining if the quality of the waste water. If the wastewater is considered to be
hazardous waste, then the project proponent must comply with all applicable provisions of 310
CMR 30.000
Greenhouse Gas
The Proponent presented a Greenhouse Gas (GHG) analysis in the EENF regarding
construction period and long term operational GHG emissions. The analysis includes
construction, commissioning, normal operations and non-routine operations. Construction
mitigation included compliance with low emission equipment requirement and hot tapping the
pipeline to minimize/eliminate emissions during tie-in. Hydrostatic pressure testing utilizes
water and no emissions will occur. Normal pipeline operation emissions minimization
alternatives included a review of USEPA Natural Gas STAR program applicable options and
current standard operations. The preferred alternative proposes current and applicable STAR
options. The normal compressor operation analysis included the replacement of the two older
compressors and engines with one new set. The emergency generator is also proposed to be
replaced. The analysis does not include a facility wide analysis and therefore MassDEP cannot
at this time offer any further comments regarding emissions.
Bureau of Waste Site Cleanup

A-25

A-26

This project involves a large subject area that contains one open disposal site with a Release
Tracking Number 1-0020395 and several disposal sites with Response Action Outcomes
(RAOs) or Permanent Solutions within a 0.5-mile radius of the project site. If soil and/or
groundwater contamination is encountered during work activities, the Proponent should retain a
Licensed Site Professional (LSP); the MCP details procedures to follow for the parties
conducting remediation and cleanup work. MassDEP staff are available for guidance.
Spills Prevention
A spills contingency plan addressing prevention and management of potential releases of oil
and/or hazardous materials from pre- and post-construction activities should be presented to
workers at the site and enforced. The plan should include but not be limited to, refueling of
machinery, storage of fuels, and potential future on-site activity releases.
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Although the Proponent does not anticipate encountering areas of shallow bedrock, they have
included a blasting protocol in the EENF. Although the environmental impacts from the use of
perchlorate-containing blasting agents and explosives have not been fully defined, MassDEP
recommends that contractors take the following reasonable steps to minimize potential
problems:
•
•

To the extent practical, avoid the use of perchlorate-containing explosives
When the use of perchlorate-containing products is unavoidable:
o Determine the perchlorate content of blasting agents and explosives to be used
o Institute rigorous "housekeeping" practices.
o Take reasonable steps to prevent and address misfires
o In all cases, the safety of workers and the general public is of paramount concern

The following link provides additional information:
http://www.mass.gov/eea/agencies/massdep/cleanup/regulations/contamination-perchloratecontaining-explosive-products.html
IV.
A-28

V.

Section 61 Findings
Section 61 Findings were not specifically presented for comment. At this time, there is
inadequate information regarding proposed mitigation associated with wetlands impacts and the
NMCPA.
Comments/Guidance
As noted previously, the Proponent has requested that a Single EIR be allowed. Mass DEP has
no objection to the Secretary granting that request as he sees appropriate. MassDEP has
adequate authority through the regulatory permitting process for the NPDES, the 401 WQC and
NMCPA to determine the potential environmental impacts from the project and to ensure that all
feasible measures are taken to avoid, minimize and mitigate any negative impacts, as
necessary.
MassDEP encourages pre-permitting of complex projects and have previously met with the
Proponent in the initial phase of planning this project with regard to both the Air Quality permit
and the wetlands impacts. MassDEP staff are available to provide further guidance and to meet
with the Proponent upon request.
If you have any questions regarding this comment letter please contact Catherine Skiba at (413)
755-2119 or catherine.skiba@mass.gov.

Sincerely,

Michael Gorski
Regional Director
cc:

MEPA File

August 8, 2018
Secretary Matthew Beaton
Executive Office of Energy and Environmental Affairs
100 Cambridge Street, Suite 900
Boston, MA 02114
Re: Tennessee Gas Pipeline 261 Upgrade Projects – Agawam; EEA # 15879
Submitted electronically to mepa@mass.gov and to MEPA Analyst Alexander Strysky
(alexander.strysky@state.ma.us)
Dear Secretary Beaton,
As Massachusetts health professionals and health advocacy organizations, we are writing to
alert you to our concerns about the health risks of the proposed natural gas infrastructure
expansion by Tennessee Gas at their Agawam facilities, including the increased horsepower of
compressor station #261 and the installation of 2.1 miles of 12" looping pipeline, a new pig
receiver, and a launcher. We urge you to obtain an independent comprehensive health
impact assessment before issuing any state permits for this proposed system expansion.
“Natural” gas poses health dangers not only to individuals living near hydraulic fracturing sites,
but also to individuals living along the entire pipeline transportation and distribution systems [1].
Peer-reviewed studies have identified associations between residential proximity to gas wells
and pediatric acute lymphocytic leukemia [2], preterm birth [3], asthma [4], and overall
hospitalization rates [5]. Gas transmitted in pipelines contains contaminants that cause human
illness even at low concentrations, including benzene and other volatile organic compounds,
heavy metals, formaldehyde, and particulate matter. Studies have linked gas transmission
infrastructure to adverse health effects among people living nearby [1]. Release of pipeline
contents is well-documented and occurs via equipment failures, by deliberate venting of
compressors, and by leaks in streets and homes. In fact, a relay switch failure at the Agawam
compressor station led to a large fugitive release of gas in July 2018.
B-1

Because of the evidence pointing to negative human health impacts, the Massachusetts
Medical Society, the American Medical Association, the Massachusetts Nurses Association, and
71 Massachusetts municipal boards of health have called for comprehensive health impact
assessments prior to construction of gas infrastructure. A comprehensive health impact
assessment is essential to fully understand the potential health risks of a proposed project to
nearby populations, and it should be performed in an open and transparent manner consistent
with widely-accepted best practices [6]. This is not without precedent in Massachusetts; we note
that a comprehensive health impact assessment is currently underway for a proposed
compressor station in Weymouth, Massachusetts, under the direction of the Massachusetts
Department of Public Health.

In addition to direct health risks from gas extraction and pipelines, methane – the primary
component of “natural” gas -- is also a potent heat-trapping compound that makes a significant
contribution to climate change. We support the statement of the Medical Society Consortium on
Climate and Health that climate change threatens the health of every American and that
reduction in fossil fuel use, including “natural” gas, is essential to help limit global climate
change [7].
As health professionals, we are keenly aware of the personal health impacts of exposure to
“natural” gas, including asthma flares, childhood cancers, and pregnancy complications, and we
therefore urge you to undertake a comprehensive health impact assessment of the effect of
gas infrastructure expansion on the residents of Agawam and its vicinity.
With regards,
Matt Bivens, MD
on behalf of Greater Boston Physicians for Social Responsibility
Regina LaRocque, MD MPH
on behalf of Physicians for Policy Action (www.physiciansforpolicyaction.org)
Brita Lundberg, MD
on behalf of Massachusetts Health Professionals for Clean Energy
Martha Nathan, MD
Baystate Brightwood Health Center
on behalf of Pioneer Valley Physicians for Social Responsibility
Ann A. Abbott, CNM, MN
Arlington, MA
Leyna Bautista, MD
Lawrence, MA
Turner Bledsoe, MD
Regional Medical Director, Metropolitan Boston (retired)
HMO Blue of Blue Cross-Blue Shield of Massachusetts
Leann Canty, MD
Jamaica Plain, MA
Inge Damm-Luhr, Ph.D (psychologist)
Brookline, MA

Susan R. Donaldson, MD
Cambridge, MA
Donna Dudik, RN BSN
Weymouth, MA
Sandy Eaton, RN
Quincy, MA
Stephen A. George, PhD
Professor of Biology and Neuroscience Emeritus, Amherst College
Nancy Gilbert RN, PhD
Assistant Clinical Faculty, University of Massachusetts-Amherst College of Nursing
Member, Amherst Board of Health
Deborah Gowen, RN, MSN, CNM
Arlington, MA
Audrey Guhn, MD
Medical Director, Baystate Brightwood Health Center
Ira Helfand, MD
Northampton, MA
Suzanne Hitchcock-Bryan, RN MPH
Clinical Research Nurse (retired), Dana Farber Cancer Institute
T. Stephen Jones, MD MPH
Centers for Disease Control and Prevention (retired)
Florence, MA
Olivia Lanna, MD MA
President, Hingham Medical Care, Inc.
Hingham, MA
Curtis Nordgaard, MD
DotHouse Health, Dorchester, MA
Krupa Patel, MD
Boston, MA
Renna Whittredge Pye, MD
Franklin Medical Center (retired)

Susan Racine, MD
West Roxbury, MA
Jim Recht, MD
Cambridge, MA
Elizabeth Rocco, MD
Arlington, MA
Joel Rosen, MD
Northampton, MA
Henry Rosenberg, MD
Northampton, MA
Reed Schimmelfing, MSW LICSW
Northampton, MA
Rebecca Woodward, PhD
Concord, MA
Cc:
William P. Sapelli
Mayor of Agawam
36 Main Street
Agawam, MA 01001
Kathleen Auer, REHS, CHO
Health Agent
Agawam Health Department
36 Main Street
Agawam, MA 01001
[1] Compendium of Scientific, Medical, and Media Findings Demonstrating Risks and Harms of Unconventional Gas and Oil Extraction, March
2018. Physicians for Social Responsibility.
[2] McKenzie L et al. Childhood hematologic cancer and residential proximity to oil and gas development. PLoS One. February 2017
[3] Casey JA et al. Unconventional natural gas development and birth outcomes in Pennsylvania, USA. Epidemiology. March 2016;27(2):163-72.
[4] Rasmussen S et al. Association between unconventional natural gas development in the Marcellus Shale and asthma exacerbations. JAMA
Internal Medicine. 2016;176(9)
[5] Jemielita T et al. Unconventional gas and oil drilling is associated with increased hospital utilization rates. PLoS One. July 2015.
[6] Minimum Elements and Practice Standards for Health Impact Assessments, North American Health Impact Assessment Practice Standards
Working Group. September 2015. www.hiasociety.org
[7] www.medsocietiesforclimatehealth.org

From:
To:
Subject:
Date:

Strysky, Alexander (ENV)
Rebecca Weissman; McCartney, Debi <Debi_McCartney@kindermorgan.com>
(Debi_McCartney@kindermorgan.com)
FW: EEA #15879. PUBLIC COMMENT
Thursday, August 9, 2018 10:42:40 AM

Alex Strysky
MEPA Office
100 Cambridge Street, 9th Floor
Boston, MA 02114
ph: (617) 626-1025
fx: (617) 626-1181
From: Henry Rosenberg [mailto:hwrbpt@gmail.com]
Sent: Thursday, August 09, 2018 10:40 AM
To: Strysky, Alexander (EEA)
Subject: EEA #15879. PUBLIC COMMENT

Secretary Matthew Beaton
Executive Office of Energy and Environmental Affairs
100 Cambridge St., Suite 900
Boston MA 02114
Re: Tennessee Gas Pipeline 261 Upgrade projects -Agawam
EEA # 15879
Dear Secretary Beaton:
As Western Massachusetts physicians, health professionals, and health advocates, we appeal
to you to obtain an independent comprehensive health impact assessment before issuing
permits for the above-captioned system expansion. We write to share our concerns concerning
the risks of increasing the horsepower of compressor station No. 261 and the installation of
over two miles of looping pipeline.
The gas industry promotes an image of natural gas as a clean fuel, but natural gas contains
contaminants that cause illness even at low concentrations, including benzene and
formaldehyde. Peer-reviewed studies have shown that living near a natural gas facility is
associated with preterm births, asthma, and even leukemia. Meanwhile, methane itself, the
primary component of natural gas, is a heat-trapping compound far more potent than carbon
dioxide in raising global temperatures.
C-1

The Massachusetts Medical Society, the American Medical Association, the Massachusetts
Nurses Association, Greater Boston Physicians for Social Responsibility, Pioneer Valley
Physicians for Social Responsibility and the boards of health of 69 Massachusetts
municipalities have called for comprehensive health impact assessments prior to the
construction of natural gas facilities. We join these groups in asking you to undertake a
comprehensive health impact assessment here in Western Massachusetts.

Sincerely yours,
Henry W. Rosenberg, M.D.
3 James Avenue
Northampton MA 01060
Electronically signed (documentation and Western Massachusetts addresses on request) by:
Katherine M. Hicks, M.D.
Ellen Nigrosh, Ph.D.
Christine Orlen, R.N.
Joel Rosen, M.D.
Andrea Ayvazian, R.N., M.S.N.
Robert Fishman, M.D.
Robert Bissell, M.D.
Samuel Topal, M.D.
David E. Katz, M.D.
Joanne Levin, M.D.
Norbert Goldfield, M.D.
Marci Yoss, M.D.
Martha Nathan, M.D.
Mark Augarten
Bridget Saviano
Maura Keene, M.D.
Peter Elsea, M.D.
Christine Sass
Phyllis Katz
Maureen Flannery, M.D.
William Swiggard, M.D.
Amy Leos-Urbel
Andrew Larkin, M.D.
Barry Nigrosh, Ph.D.
Cathy Topal
Richard Hamilton
Candace Carlisle
John Tsongalis, M.D.
Carl Saviano, M.D.
Ira Helfand, M.D.
Barry Nigrosh, Ph.D.
Geoffrey Zucker, M.D.
Samuel Gladstone, M.D.
T. Stephen Jones, M.D.
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August 10, 2018
Secretary Matthew A. Beaton
Executive Office of Environmental Affairs
Attention: MEPA Office
Alex Strysky, EEA No. 15879
100 Cambridge St.
Boston, Massachusetts 02114
Project Name:
Proponent:
Location:
Document Reviewed:
Project Description:
EEA No.:
NHESP Tracking No.

261 Upgrade Projects (261B Looping Project)
Tennessee Gas Pipeline Company
Agawam, MA
Expanded Environmental Notification Form (EENF)
Construction of underground gas pipeline
15879
18-37497

Dear Secretary Beaton:
The Natural Heritage & Endangered Species Program (NHESP) of the Massachusetts Division of Fisheries
& Wildlife (Division) has reviewed the Expanded Environmental Notification Form (EENF) for the 261
Upgrade Projects (the “Project”) and would like to offer the following comments regarding state-listed
species and their habitats.
Portions of the proposed Project is located within Priority Habitat and Estimated Habitat of Rare Species
as indicated in the 14th Edition of the MA Natural Heritage Atlas and therefore requires review through
a direct filing with Division for compliance with the Massachusetts Endangered Species Act (MESA, MGL
c.131A) and its implementing regulations (321 CMR 10.00). The proposed Project will occur within the
mapped habitat of Eastern Box Turtle (Terrapene carolina) and Eastern Worm Snake (Carphophis
amoenus). These species are state-listed as Special Concern and Threatened, respectively, and
protected pursuant to MESA.
The Proponent has engaged the Division in pre-filing consultations to discuss the proposed impacts
associated with the Project. The Proponent has been actively working with the Division to avoid and
minimize permanent and temporary impacts of the Project on state-listed species and their habitats,
including initiating field studies and habitat assessments. Although a formal MESA filing has not yet been
submitted, the Division anticipates – based on previously submitted information and ongoing
consultations with the Proponent – that the Project, as proposed, will likely result in a Take (321 CMR
10.18 (2)(b)) of the Eastern Worm Snake and Eastern Box Turtle.
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Projects resulting in a Take of state-listed species may only be permitted if they meet the performance
standards for a Conservation and Management Permit (CMP; 321 CMR 10.23). In order for a project to
qualify for a CMP, the applicant must demonstrate that the project has avoided, minimized and
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mitigated impacts to state-listed species consistent with the following performance standards: (a)
adequately assess alternatives to both temporary and permanent impacts to the state-listed species, (b)
demonstrate that an insignificant portion of the local population will be impacted, and (c) develop and
agree to carry out a conservation and management plan that provides a long-term net benefit to the
conservation of the state-listed species.
The Division recommends that the Proponent continue to work proactively with the Division to address
outstanding state-listed species issues, including (1) continuing to assess alternatives to further reduce
temporary impacts to state-species habitat, and (2) developing a robust conservation and management
plan that provides a long-term net benefit to Eastern Worm Snake and Eastern Box Turtle, with a focus
on protection of high quality habitat in the immediate vicinity of the Project site.
The Division will not render a final decision until the MEPA review process and its associated public and
agency comment period is completed, and until all required MESA filing materials are submitted to the
Division. As the MESA review is ongoing, no alteration to the soil, surface, or vegetation and no work
associated with the proposed Project shall occur until the Division has made a final determination. If you
have any questions or need additional information, please contact Lauren Glorioso, Environmental
Review Biologist at (508) 389-6361 or lauren.glorioso@state.ma.us. We appreciate the opportunity to
comment on the proposed Project
Sincerely,

Thomas W. French, Ph.D.
Assistant Director

cc:

Deborah McCartney, Tennessee Gas Pipeline Company
Gina Dorsey, Tennessee Gas Pipeline Company
Rebecca Weissman, SWCA
Agawam Board of Selectmen
Agawam Conservation Commission
Agawam Planning Department
DEP Western Regional Office, MEPA Coordinator

Working with you to protect
the environment for wildlife

August 10, 2018
Secretary Matthew Beaton
Executive Office of Energy and Environmental Affairs (EEA)
Attn: MEPA Office
Alex Strysky, EEA No. 15879
100 Cambridge Street, Suite 900
Boston MA 02114
Re: Tennessee Gas Pipeline 261 Upgrade Projects – Agawam - EEA # 15879
Dear Secretary Beaton,
Please accept the following comments from Berkshire Environmental Action Team, Inc.
(BEAT) whose mission is to protect the environment for wildlife in support of the natural world
that sustains us all; and our No Fracked Gas in Mass program that works specifically to stop
the expansion of fossil fuel infrastructure in the Northeast states and to promote energy
efficiency and sustainable, renewable sources of energy and local, permanent jobs in a clean
energy economy.

F-1

— Please require the Massachusetts Department of Public Utilities (DPU)
to withdraw the precedent agreements that are being used to support the
claim of “need” for this project until after the MEPA process is completed.
The precedent agreements that are being used to support the claim of “need” for this
expansion should not have been issued prior to the MEPA process. The whole point of MEPA
is to bring forth all the environmentally relevant information and these agreements were
issued without the benefit of this information. During the DPU process, as stated in the order
(“DPU17-172”, dated May 31, 2018 attached) “The Company explains that this reliance is
misplaced because Section 61 findings are only required where an environmental impact
report is necessitated, which is not the case here, so MEPA is inapplicable and Section 61
findings are not necessary (Company Reply Brief at 23, citing 301 CMR 11.01(4); NRG Canal
3 Development LLC, EFSB 15-06/D.P.U. 15-180, at 156-157 (2017)). Bay State urges the
Department to reject CLF’s request to develop a framework for assessing greenhouse gas
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impacts of precedent agreements when evaluating them under Section 94A (Company Reply
Brief at 23).”
It is the Massachusetts Department of Environmental Protection’s (DEP’s) statutory obligation
as affirmed by the state Supreme Judicial Court in its ruling on Kain et al. v. Massachusetts
Department of Environmental Protection (DEP), affirming the State’s obligations under the
2008 Global Warming Solutions Act (GWSA) and ordering the Commonwealth to create and
implement regulations to meet its carbon emission reduction mandates. The MEPA process is
one logical place for this to be implemented. It is also logical that the DPU process for
allowing the burning of additional fossil fuels should not take place until after the MEPA
process in order to consider the full impacts of the increase in the amount of fossil fuels to be
burned and released in comparison with Clean Energy Alternatives.
BEAT would again like to express our concern about having both the Department of Energy
Resources (DOER) and the DEP combined in one secretariat when the DEP must be able to
impartially regulate proposed energy projects.

F-2

— The EENF that Tennessee submitted is insufficient.
Please require Tennessee Gas Company to submit both a Draft and Final
Environmental Impact Report (EIR).

The purpose of the Massachusetts Environmental Policy Act process is to bring forward all
relevant environmental information. We believe Tennessee only brings forward information if
specifically required by the regulatory authority. Please do not rush this process, but require
Tennessee to file both a DEIR that may be reviewed and commented upon, and then in
response to those comments a FEIR. Already, the Western Regional Office of the
Massachusetts Department of Environmental Protection has already required submission of
two additional filings for the Air Quality Permit, and yet we do not see any analysis of the
greenhouse gas (GHG) emissions from the burning of the potential increased amount of
“natural” gas delivered. We need a careful analysis of the impact of this proposed project and
what alternatives might eliminate the need for this project - potentially saving customers
money, and saving the air, land, water, and globe from the negative impacts of this project.
The DEIR should include:
1. Clean Energy Alternatives Analysis that analyzes using clean energy alternatives
F-3
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including: energy efficiency, demand response, storage (e.g. batteries), heat pumps
(air source and/or geothermal ideally combined with photovoltaic panels), solar
thermal, and electrification of homes that currently have gas appliances and heating.
2. Detailed analysis of the greenhouse gas (GHG) impacts of their proposed project
including GHG emissions from the compressor station, possible blow offs and leaked
and unaccounted for gas, and the burning of the full amount possible of additional
“natural” gas that this project would possibly bring into Massachusetts. Please have
Tennessee include in this narrative how these additional “natural” gas emissions would
fit with the state’s statutory obligations under our Global Warming Solutions Act to
decrease GHG emissions by 25% by 2020 and 80% by 2050.
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3. All 3 projects that Tennessee mentions, but claims are not segmentation, should
be included.
4. A health impact study should be conducted prior to and following the proposed
compressor station replacement.

F-5
F-6

— Please require Tennessee to submit a much more thorough Alternatives
Analysis
From the EENF, page 2, Summary of Alternatives 1.3
“Tennessee reviewed construction, fuel source, system, and the No-Action
alternatives, and determined that the proposed Projects, as designed, represent the
preferred alternative. If the proposed Projects are not constructed to meet customer
demand (i.e., the No-Action Alternative is selected), the market served by the
customers that have executed binding precedent agreements for all of the Projects’
capacity may experience energy shortages in times of peak demand or users may
revert to the consumption of alternative fuels including oil. Use of alternative fuels to
supply the energy needs of Tennessee’s natural gas customers is not the best
practicable alternative as compared to the use of cleaner-burning natural gas. In
addition, although energy conservation is a valuable measure as part of an overall
energy plan, energy conservation alone is not a solution to the current energy demand
of consumers served by these Projects.”
Tennessee proposes that customers may experience energy shortages in times of peak
demand or may revert to the consumption of alternative fuels including oil – and then goes on
to state that using oil “is not the best practicable alternative as compared to the use of
cleaner-burning natural gas.”
We suggest that using “natural” gas is not the best practicable alternative as
compared to using truly clean energy that could be provided in a number of alternative
ways.
“Natural” gas is NOT a Clean Fuel
Tennessee has tried to portray “natural” gas as a cleaner fuel, but there is little clean about
“natural” gas. From the fracking fields that destroy thousands of acres of land (see photo
“frackwells.pdf” attached); and pollute, according to the USGS, millions of gallons of water
every time a well is fracked1; to the gas itself which is mostly methane a greenhouse gas that,
according to the IPCC, 2013: Climate Change 2013: The Physical Science Basis2 report is 86
times as potent a greenhouse gas as CO2 over a 20 year time frame; but also contains

USGS “Water use per well can be anywhere from about 1.5 million gallons to about 16 million gallons.”
https://www.usgs.gov/faqs/how-much-water-does-typical-hydraulically-fractured-well-require
1

IPCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M.
Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, 1535 pp. p714
2
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benzene, toluene, ethylbenzene, xylene (BTEX all highly toxic3) as well as radon; to the final
“cleaner” burning but still burning of a fossil fuel that emits toxins along with CO2.
Please Require an Alternatives Analysis that Includes Clean Energy Alternatives
The alternative to burning “natural” gas is not oil. The alternatives to burning “natural” gas are:
energy efficiency, demand response, storage (e.g. batteries), heat pumps (air source and/or
geothermal), solar thermal, and electrification ideally with photovoltaic. The state has been
actively encouraging all these alternatives (see attached4) and yet Tennessee has failed to
consider any of them. Instead, Tennessee dismissively says that “energy conservation” is not
a solution, but offers no evidence to support this vague claim.
Energy Efficiency vs Conservation
BEAT would like to point out that we used to give presentations that staff from Tennessee
attended during which we would point out the difference between energy conservation –
where you put on sweaters and blankets and shiver in your room – and energy efficiency –
where you change things like how well your home is insulated, weatherized, and the
efficiency of your lighting, appliances, and heating system rather than necessarily your
behavior. Massachusetts has been a leader in installing energy efficiency measures not only
lowering our over all electricity use, but also our peak electricity use. One would think that by
weatherizing and insulating our homes and businesses, we could dramatically reduce heating
fuel use. The director of BEAT owns a house originally built in 1890. By weatherizing,
insulating, and installing energy efficient lights, appliances, and furnace, she reduced oil use
from 1,300 gallons per year to about 300 gallons per year while reducing electric use by about
50%. The next step will be to get off of fossil fuels entirely.
Energy efficiency has not just slowed our previously increasing electric demand in New
England, but has actually begun to show an annual decrease in electric demand. Consider
these “Fast Stats” from ISO-New England
(https://www.iso-ne.com/about/key-stats/electricity-use):
● -0.9% average annual growth in regional electricity demand forecasted through 2027,
after factoring in energy efficiency (EE) and distributed generation (DG)
● -0.04% average annual growth in summer peak demand forecasted through 2027
under normal weather conditions after subtracting EE and DG; -0.2% under
extreme summer weather
● -0.7% average annual growth in winter peak demand forecasted through 2027
under both normal and extreme weather conditions after subtracting EE and DG

“All four components can produce neurological impairment, and benzene can additionally cause hematological effects
which may ultimately lead to aplastic anemia and development of acute myelogenous leukemia. Concern for the
carcinogenicity of BTEX is also raised by evidence that ethylbenzene is carcinogenic.” INTERACTION PROFILE FOR:
Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX). U.S. Department of Health and Human Services Public Health Service
Agency for Toxic Substances and Disease Registry May 2004
https://www.atsdr.cdc.gov/interactionprofiles/ip-btex/ip05.pdf
4
”MassPrograms_EfficiencyAndThermal”, synopsis of Massachusetts state sponsored programs, including
thermal conditioning programs from MassCEC. (attached file)
3
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BEAT understands that the alternatives that we are suggesting are not something that
Tennessee Gas would profit from, but as the Massachusetts Attorney General said in her
letter with 6 other states Attorneys General in commenting to the Federal Energy Regulatory
Commission about their review under the National Environmental Policy Act on page 10:
“The Commission’s alternatives assessment should include clean-energy and
other non-pipeline alternatives.
“The alternatives analysis required by NEPA is “the heart of the environmental impact
statement.”5 Federal regulations require the Commission to explore all reasonable
alternatives rigorously with an analysis that “present[s] the environmental impacts of
the proposal and the alternatives in comparative form, thus sharply defining the issues
and providing a clear basis for choice among options by the decisionmaker and the
public.”6
“In addition to exploring the effect of not building the proposed project7, the analysis
must thoroughly address non-pipeline alternatives outside of the Commission’s
jurisdiction and the project applicant’s preferences or capabilities.8 “
BEAT believes that the Massachusetts Environmental Policy Act also requires such a
thorough look at alternatives in this case, especially because the Clean Energy Alternative
will, in our opinion, result in:
● cost savings to affected residents of Massachusetts,
● cleaner air
● fewer greenhouse gas emissions
● fewer wetland impacts, and
● fewer land disturbances
A Clean Energy and Non-Pipeline Alternative is not a new concept. In 2017,
Consolidated Edison Company of New York, Inc. issued a Request for Proposals for New
York on “Non-Pipeline Solutions to Provide Peak Period Natural Gas System Relief”. (see
attached)

— Please require Tennessee to submit a Detailed Analysis of the
Greenhouse Gas (GHG) impacts of this proposed project.

40 C.F.R. § 1502.14; see also Union Neighbors United, Inc. v. Jewell, 831 F.3d 564 (D.C. Cir. 2016).
Id.
7
40 C.F.R. § 1502.14 (d) (the analysis must “[i]nclude the alternative of no action”).
8
40 C.F.R. § 1502.14 (c) (the analysis must “[i]nclude reasonable alternatives not within the jurisdiction of the lead
agency”); see also Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act Regulations, 46
Fed. Reg. 18,026, 18,033 (March 23, 1981) (“In determining the scope of alternatives to be considered, the emphasis
is on what is ‘reasonable’ rather than on whether the proponent or applicant likes or is itself capable of carrying out
a particular alternative.”) (“AttorneysGeneralFERCLetter.pdf” attached)
5
6
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F-7

The change in emissions from the Horsepower Replacement Program are
not defined in the EENF.

General statements are made about SoLoNox™ technology reducing VOC, OX, NOx and Hazardous
Air Pollutants and emissions for the new unit are provided, but not the emissions ratings for the old
units that are to be removed. This type of comparative data is provided regarding noise levels on page
82 of the EENF in Table 4-129, but there is nothing making the same comparison of emissions
between the old turbines and the new one. With a stated increase of 4,418 horsepower to the station10
and a notable increase in noise level of up to 8.8 decibels11, clearly identifying any change compared
current emissions should also be required.

Downstream emissions from increased gas use by customers is not
addressed. The Looping Project is cited as serving new Columbia Gas (CMA) customers

with an additional 17,000 dekatherms a day12. With the mandated requirements of the Global
Warming Solutions Act being an 80% reduction of greenhouse gas emissions by 2050, any
new project should be required to account for all emissions, including downstream use by
customers.

— All 3 projects that Tennessee mentions the EENF, but claims are not
segmentation, should be included in the DEIR.

Tennessee mentions 3 projects in the EENF, but claims that only submitting two for
consideration under MEPA is not segmentation. But in the DPU17-170 Order, it is clear that
all 3 projects are being used to supply “natural” gas for the same purpose.
“Three construction projects are required to provide the capacity under the Tennessee
Agreement: (1) a new city gate station called West Longmeadow to provide a new
point of delivery into Springfield; (2) replacement of existing compression at
Tennessee’s Agawam compressor station receipt point; and (3) a new two-mile
pipeline loop within an existing right of way starting at the Agawam compressor station,
which will be dedicated for service at the Company’s Agawam gate station.”
All aspects of the project are shown in Columbia’s Reliability Project Overview13,
demonstrating that it’s all part of the same project, despite Tennessee’s claim that the West
Longmeadow city gate is not14. Any emissions from the new West Longmeadow city gate
9

EENF, Page 82 (PDF page 140)

10

EENF, Page 8 (PDF page 66)

Id.
“The Looping Project, which includes 2.1 miles of 12-inch-diameter loop to be installed on Tennessee’s
existing 261B-100 pipeline, would provide an additional 17,000 dekatherms per day (“Dth/d”) of capacity to
transport incremental natural gas requested by Tennessee’s customers to the existing CMA distribution system.”
EENF cover letter - (PDF page 2)

11

12

13
14

Columbia Gas Reliability Project overview sheet. (“columbiaprojectinfo.pdf”, attached)

EENF, page 3 of Environmental Notification Form (EENF PDF page 7)
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station must be included as a part of this MEPA filing to assess the full GHG impacts of this
project.

— An independent, comprehensive health impact study should be
conducted prior to and following the proposed compressor station
replacement.

With multiple unit residences 600 ft. north of the compressor station, and others 1,150 ft. to
the west, a health impact study of the Horsepower Replacement Program should be required.
Because of the evidence pointing to negative human health impacts of pollution associated
with natural gas infrastructure, the Massachusetts Medical Society, the American Medical
Association, the Massachusetts Nurses Association, and 71 Massachusetts municipal boards
of health have called for comprehensive health impact assessments prior to construction of
gas infrastructure (see “PSR letter” attached)15. As stated earlier in this filing, Tennessee has
provided information on the rise in noise levels (as high as 7.8 decibels at the nearest
residences), and the rise in total station horsepower of 4,418 HP, but not the difference in
emissions levels between the two old turbines being removed and the new turbine replacing
them. The full impact to occupants of nearby residences of particulate matter, VOCs, NOx
and other pollutants needs to be assessed through an independent, comprehensive health
impact study before any state permits are issued, as is currently underway regarding the
proposed compressor station in Weymouth, Massachusetts, under the direction of the
Massachusetts Department of Public Health.
In summary, please require Tennessee to provide a much more thorough DEIR that may be
reviewed and commented upon before a FEIR is prepared for the Secretary’s review. Please
require the DEIR to include analysis of a Clean Energy Alternatives Analysis, detailed
analysis of Greenhouse Gas Impacts, inclusion of all 3 Segments of the project, and a Health
Impact Study.
Thank you for considering our comments.
Sincerely,

Jane Winn, Executive Director
Berkshire Environmental Action Team

Rosemary Wessel, Program Director
No Fracked Gas in Mass, A Program of Berkshire Environmental Action Team
“PSRLetter_RE-Agawam.pdf” Letter to MEPA from Greater Boston Physicians for Social Responsibility, requesting a
comprehensive, independent health study; signed by multiple health professionals and organizations. (attached)
15
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Programs Available in Massachusetts

Mass Save: A Statewide program that offers homeowners, landlords, and tenants a
variety of financial incentives to improve home efficiency. Start by getting a No-cost
Home Energy Assessment.
Solar Access: A new Statewide program for middle-income homeowners that works
with you to make the transition to renewable energy easy and cash-positive.
Solarize Mass: A program that seeks to increase the adoption of small-scale solar
electricity by partnering with communities to provide solar electricity systems, solar heat
pumps, etc to homeowners.
Mass SMART: A statewide solar incentive program that encourages the use of solar
photovoltaic technology by residential, commercial, governmental and industrial
electricity customers
HeatSmart Program: A community-based outreach program that encourages clean
heating and cooling technologies such as include air-source heat pumps, ground-source
heat pumps, and solar hot water.
Source: Mass CEC website, MassCEC.com

August 10, 2018
VIA EMAIL
Secretary Matthew Beaton
Executive Office of Energy and Environmental Affairs
Attn: MEPA Office, EEA No. 15879
Alex Strysky, MEPA Analyst
100 Cambridge Street, Suite 900
Boston MA 02114
Re: EEA #15879, Tennessee Gas Pipeline 261 Upgrade Projects, Agawam, MA
Dear Secretary Beaton:
The Pipe Line Awareness Network for the Northeast, Inc. (“PLAN”) submits the following comments
in response to the Expanded Environmental Notification Form (“EENF”) submitted by Tennessee Gas
Pipeline Company L.L.C. (“TGP” or the “Company”) for its proposed 261 Upgrade Projects (the
“Projects”).

G-1

An overarching concern is that the Projects are being evaluated out of context, in isolation from the
expansion projects developed by TGP’s customers, Bay State Gas Company dba Columbia Gas of
Massachusetts (“Columbia Gas” or “Columbia”) and Holyoke Gas & Electric (“HG&E”) – multiple
projects of which the instant Projects are an integral part. When considered as a whole, these five
projects clearly would result in an overbuild of the system and thus avoidable unjustifiable
environmental impacts.
As described in the EENF, TGP proposes to construct 2.1 miles of 12-inch pipeline looping (the
“Looping Project”), commencing at the existing Compressor Station #261 and proceeding northerly,
roughly following the Company’s existing Agawam Lateral route. TGP proposes to construct one pig
receiver and one pig launcher at either end of the Looping Project. TGP also proposes to increase the
horsepower of Station #261 (the “HP Project”) by replacing two older turbines with one new more
powerful turbine.

These Projects are part of what Columbia Gas has referred to as “five integrated supporting
infrastructure projects” (together, the “Springfield Area Reliability Plan”), depicted on the Columbia
Gas website1 and reproduced below:

See www.columbiagasma.com/images/default-source/promotion/reliability-handout-draft---nov-1-draft-6_page_1.jpg;
www.columbiagasma.com/images/default-source/promotion/reliability-handout-draft---nov-1-draft-6_page_2.jpg (last
visited August 9, 2018).
1
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Single EIR Not Justified
The Company has requested permission to prepare a single environmental impact report (“EIR”).
PLAN does not believe that the EENF as submitted demonstrates “that the planning and design of the
Project[s] use all feasible means to avoid potential environmental impacts”, as required under 301
CMR 11.6(8)(c), to allow granting of a Single EIR.
To implement the instant Projects, the Company seeks to impact 36.91 acres in total and to widen its
existing permanent right of way to accommodate the proposed adjacent pipeline looping. Further, the
Company seeks to impact more than one acre of Bordering Vegetated Wetland, more than one
thousand feet of Bank, two hundred thousand square feet of Riverfront Area, to impact Isolated
Vegetated Wetlands and Land Under Water, to cross five streams, to convert prime agricultural land,
and to engage in construction activities that will result in the “take” of rare species. While TGP
understates the environmental impacts of the Projects (asserting that “the vast majority of these
wetland impacts will be temporary in nature”), the reality is that everything from wetland resource
areas to land currently in agricultural use will be permanently altered by soil compaction, tree and
shade loss, and the wide array of hydrologic, vegetative and habitat changes that will result should the
Projects be allowed to move forward.
These Projects exceed multiple thresholds for a Mandatory EIR and, as we heard at the July 27, 2018
MEPA Consultation Session, there are many aspects of the Projects that TGP is “still figuring out.”
PLAN recommends that the Secretary deny the request for a Single EIR and instead require both a
Draft and Final EIR, both of which should comprehensively address the entire Springfield Area
Reliability Plan.
Alternatives Analysis

G-2

The alternatives analysis provided in TGP’s EENF is inadequate. Reviewing agencies should consider
all parts of the Springfield Area Reliability Plan together to determine an appropriate alternative to
address the energy needs of Holyoke and the communities in the Columbia Gas Springfield Division.
Alternatives that eliminate or reduce the length of proposed new pipeline construction should be
investigated, as such alternatives would most likely avoid or minimize adverse environmental impacts
that would result from implementing TGP’s preferred alternative.
TGP’s Over-Reliance on Precedent Agreements in Alternatives Analysis

G-3

As a preliminary matter, TGP’s reliance on precedent agreements is inappropriate in the context of a
MEPA evaluation of any alternative that would provide less pipeline capacity than the maximum
contract amount authorized by the Department of Public Utilities (“DPU”). The claimed “need” for
these Projects (which the DPU relied upon when approving TGP’s precedent agreement with
Columbia Gas) is founded upon speculative sales forecasting. We have seen the same scenario play
out with TGP's Connecticut Expansion Project, just completed in Agawam and Sandisfield last fall:
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the forecasts used to justify the Connecticut Expansion have proven to be drastically overblown, even
though the state of Connecticut actively encouraged conversions to gas heat.2 In the case of the
Projects now under review, the forecasts predict a significant rise in demand for natural gas even in
municipalities that have declared their intent to transition to 100% renewable energy.3
Precedent agreements are in no way binding on state or federal agencies; the parties’ agreement to
enter into firm transportation contracts are conditioned on environmental permits and should not
determine the permitting outcome. DPU approval does not diminish the duty of the state’s
environmental agencies to require a thorough alternatives analysis and to advocate for alternatives that
have less negative impact on the environment.
TGP and the utilities’ goal of maximizing expansion of gas infrastructure and consumption is at odds
G-4 with local, regional, and state policies to transition away from fossil fuel consumption, including the
mandates of the Global Warming Solutions Act pertaining to greenhouse gas emission reductions and
the Green Communities Act pertaining to energy efficiency.

G-5 Alternatives Analysis Should Consider Reductions in Capacity Requirements
Due to Reductions in Gas Demand
TGP cites the Pioneer Valley Planning Commission (the “PVPC”) 2015 “Plan for Progress” as
justification for the expansion of gas supply in region. However, the PVPC’s Pioneer Valley Climate
Action and Clean Energy Plan (“PVPC Clean Energy Plan”) describes two general goals for regional
clean energy, in line with state mandates:
1. Reduce energy use.
2. Replace non-renewable energy sources with clean, renewable energy sources generated locally.4
Moreover, the PVPC is currently in the process of updating its PVPC Clean Energy Plan. Since the
time that the above-mentioned PVPC documents were developed, the Commonwealth of
Massachusetts has itself developed a range of incentives to promote efficient heat pumps, rather than
natural gas, as the gold standard in clean space heating (and to promote electric vehicles rather than
“Eversource's gas utility is now targeting 4,700 customer conversions this year, down from an original goal of 9,372,
while Avangrid's two gas utilities have revised their combined goal of 20,100 conversions to 6,000[.]” “CT's natural gas
expansion plan well behind schedule,” HartfordBusiness.com, July 16, 2018 ( www.hartfordbusiness.com/
article/20180716/PRINTEDITION/307129946/cts-natural-gas-expansion-plan-well-behind-schedule).
2

See, e.g., “Resolution of the City Council of the City of Northampton in Support of 100 Percent Renewable Energy,”
R-18.003, January 4, 2018 (available at northamptonma.gov/AgendaCenter/ViewFile/Item/9008?fileID=101452P); see
also statement of Alex B. Morse, Mayor, Holyoke, Massachusetts (“Holyoke’s commitment to making the transition to 100
percent renewable energy arises from our commitment to safeguard the future of the families and neighborhoods that have
built our city.”) (available at 100percentrenewable.org/post/171143663021/alex-b-morse-mayor-holyoke-massachusetts).
3

4

Available at http://www.pvpc.org/sites/default/files/PVPC Climate Action Clean Energy Plan FINAL 02-18-14.pdf.
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vehicles powered by compressed natural gas).5 The industry myth that natural gas is clean or a bridge
to a renewable energy future has been debunked since that 2015 PVPC plan was released. Methane –
natural gas – is 86 times more potent a greenhouse gas than carbon dioxide when released into the
atmosphere, if you measure the impacts over a 20-year timeframe. Methane is released not just through
unintentional leaks, but as a part of regular system operations, so that the life-cycle greenhouse gas
impacts of natural gas rival those of coal.6
In addition to evaluating alternative means of space heating that would reduce the scope of the
proposed Projects, please factor in, at a minimum, energy efficiency plan goals for Columbia Gas that
result from the 3-year energy efficiency plan development currently underway and soon to be
evaluated by the DPU.
System Alternatives and Segmentation
The system alternatives discussed below should be considered in connection with the gas demand
reduction strategies discussed above.
Longmeadow Alternative

G-6

TGP refers in its EENF to a meter station that it intends to construct in June of 2019 in Longmeadow,
along the Company’s existing 200 Line.7 The purpose of the proposed Longmeadow Meter Station is
to provide Columbia Gas a point of delivery (“POD”) on the east side of the Connecticut River. TGP
asserts that its proposed Longmeadow Meter Station is “separate and distinct” from the instant
Projects. However, the proposed new Longmeadow POD is part of what Columbia Gas calls the
“Longmeadow Supply Strategy Project,”8 one of the “five integrated supporting infrastructure
projects” that constitute the Springfield Area Reliability Plan. If completed, the Longmeadow Supply
Strategy Project will reroute a significant amount of the current demand away from the
Agawam Lateral and could eliminate any need for the Looping Project.

See, e.g., http://www.masscec.com/residential/clean-heating-and-cooling; https://www.mass.gov/how-to/massevip-fleets.
See also Pioneer Valley Clean Energy Roadmap (http://www.pvpc.org/sites/default/files/doc-clean-energyroadmap2838.pdf).

5

See generally Howarth, R. W. (2015), “Methane emissions and climatic warming risk from hydraulic fracturing and shale
gas development: Implications for policy,” Energy Emission Control Technol., 3, 45–54 (available at
https://www.eeb.cornell.edu/howarth/publications/f_EECT-61539-perspectives-on-air-emissions-of-methane-and-climaticwarmin_100815_27470.pdf).
6

See p. 5 of EENF. Table 2-10 on p. 25 of the EENF describes the proposed Longmeadow Meter Station as “including two
8-inch taps on mainlines 200-1 and 200-2; one 4-inch and one 8-inch meter with 12-inch headers and 8-inch station piping;
and access driveway.”

7

8

See supra note 1.
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Columbia Gas has explained that new Longmeadow POD “supplying [its] distribution system east of
the Connecticut River (including the City of Springfield and parts of Longmeadow and Chicopee)
would improve the reliability of gas service for customers in this area by reducing the risk associated
with a single source of supply attached to a bridge crossing the Connecticut River.”9 Columbia Gas
further states: “Improvements to the distribution system include installing between 18,000 and 20,000
feet of 12” and 16” cathodically protected coated steel pipe designed to ultimately operate at 200 psig.
This line will connect the new POD to the input of the Company’s large diameter 10 psig cast iron
loop that supplies gas to the majority of the City of Springfield and the surrounding communities. The
new system as designed when operating at full capacity will provide the backbone infrastructure
to supply gas to the majority of Springfield City and the surrounding communities.”10
In other words, rather than relying upon gas from TGP’s Agawam Lateral to serve the main
population center in the Columbia Gas Springfield Division, Columbia Gas proposes to to create a
more direct route to supply Springfield and neighboring communities. Additionally, according to
Columbia Gas, the new Longmeadow POD will enable gas to flow east to west across the Connecticut
River, to “support the communities of Agawam and West Springfield in the event of supply loss from
the Agawam Gate State.”
Please require TGP (in consultation with Columbia Gas) to explain how much gas could be offloaded
from the Agawam Lateral by completing the Longmeadow Supply Strategy Project.
Ludlow/Chicopee Alternative
A driving force behind the Springfield Area Reliability Plan is the perceived need to relieve capacity
constraints on the Northampton Lateral and provide more capacity to Columbia’s Northampton/
Easthampton territory by constructed new a pipeline (the proposed “Alternate Backfeed” on
Columbia’s map) across West Springfield to supply HG&E, so that HG&E’s capacity on the
Northampton Lateral can be made available to Columbia under a long-term capacity exchange
agreement.11 Columbia and HG&E have a temporary capacity exchange arrangement in place,
whereunder Columbia provides HG&E 2,400 Dth/d of gas capacity at the Holyoke/Chicopee border,
and HG&E makes that amount of capacity available to Columbia on the TGP Northampton Lateral.12

Bay State Gas Company D/B/A Columbia Gas of Massachusetts 2017 Long Range Forecast and Supply Plan 2017/2018 –
2021/2022, October 30, 2017, DPU Docket No. 17-166, 105 (available at https://eeaonline.eea.state.ma.us/EEA/
FileService/FileService.Api/file/FileRoom/9172434).
9

Columbia Gas Response to AG 3-2 in DPU Docket No. 17-172 (available at eeaonline.eea.state.ma.us/EEA/
FileService/FileService.Api/file/FileRoom/9167224) (emphasis added). As of May 2018, the Columbia Gas plan also
includes installing “approximately 4,000 feet of new pipe to connect the POD to its existing distribution system in
Longmeadow.” (Columbia communication with Longmeadow Selectboard.)
10

11

Id. at 108-109.

12

Id. at 109.
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G-7

In the comprehensive alternative analysis of the Springfield Area Reliability Plan, please require
analysis of system changes that would be necessary to increase capacity that Columbia could provide
to HG&E at the Holyoke/Chicopee border site, rather than building a new high pressure pipeline
through the entire length of West Springfield. This alternative could take advantage of LNG
liquefaction and storage capacity already existing in Ludlow.
Abandoning Pipeline Segment That Bisects Condominium Complex

G-8

At the July 27, 2018, MEPA Consultation Session it was suggested that the existing pipeline segment
that bisects the abutting the Longbrook Estates Condominiums be abandoned as part of the Projects
and that a replacement for it be installed alongside the Looping Project that was designed to avoid the
complex. Please require TGP to include in the Draft EIR an analysis of whether this is a feasible or
possible improvement for the safety of the Company’s 261 system. TGP should further evaluate
whether the Looping Project pipe could be resized to include the capacity of the pipe that currently
bisects the condominium complex, abandoning that existing pipe section and resulting in a single pipe
outside Longbrook Estates rather than multiple pipes.
Greenhouse Gas Emissions & Air Quality

G-9
G-10

TGP should quantify emissions and analyze proposed mitigation in accordance with the MEPA
Greenhouse Gas Emissions Policy and Protocol. Both carbon dioxide (CO2) and methane (CH4)
emissions should be included in that analysis. The volume of methane should not be limited to
construction and operational activity (as was done for the EENF), but be quantified from wellhead to
burner tip, including planned and unanticipated blowdowns or other releases of raw methane at the
compressor station, pigging stations, metering stations and all other infrastructure that releases
methane as standard operating procedure.
The PVPC Clean Energy Plan13 has two greenhouse gas reduction scenarios for the region. Both show
a sharp decline in emissions from the “Building Heat” category starting in 2014. To the extent that the
Company’s Projects deliver increased emissions to the region starting around the estimated completion
date of November 2020, the Projects are at odds with the PVPC plan and Massachusetts policy.

G-11

Please also require TGP to clarify how the HP Project operating emissions would compare to the
operating emissions of the compressor station currently.
Wetland Resource Area Impacts

G-12

TGP proposes to impact 289,000 sq. ft. of Bordering Vegetated Wetlands and 7,800 sq. ft. of Isolated
Vegetated Wetlands. Although TGP declares there will be no loss of wetlands as a result of the
Projects, conversion of wetland resources from one category to another is a permanent loss of habitat.
13

PVPC Clean Energy Plan, supra note 4, ch. 6 (Greenhouse Gas Reduction Scenarios For The Region), p.77.
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G-13 TGP should amend the Looping Project to further minimize conversions and accelerate restoration
plans if the Company continues to pursue the Looping Project.14
The EENF states that “the EI would determine whether or not rubber-tired equipment would damage
root systems by surveying the wetland ahead of clearing equipment for degree of saturation. Where
wetlands are saturated and root damage is likely, clearing will be done manually or will be completed
with equipment operating on timber mats.” If it could all be cleared manually, then it should be
required to be cleared manually. Risking damage to the root systems within wetlands is not appropriate
if it is avoidable.

G-13

If the Company continues to pursue the Looping Project, please require TGP to amend its plans for tree
clearing to avoid this unnecessary risk to root systems.
Stream and Riverfront Area Impacts

TGP proposes to cross five (5) streams, which will impact 1,001 linear feet of Bank and 6,500 sq. ft. of
Land Under Water. All temporary or permanent impacts to Bank and associated riparian buffers should
be avoided to the maximum extent. Please require TGP to describe how each crossing will be done –
G-14
proposed in the EENF as possible different forms of open trenching – and to explain why less
G-15 impactful, though more costly, horizontal directional drilling is not planned. The Massachusetts River
and Stream Crossing Standards should be met to the maximum extent practicable for all crossings.
Two of the five streams to be crossed are classified as Cold Water Fisheries; two are unclassified and
therefore, under MassWildlife protocols, presumed to be Cold Water Fisheries as well. Cold Water
G-16 Fisheries only need a one-degree temperature change to be negatively impacted. TGP should explain
how the Company will guarantee that the crossing method chosen will avoid harmful temperature
changes, turbidity, silt, and riparian buffer impacts.

G-17

G-18

The EENF states that impacts to the Riverfront Area are proposed to be 200,000 sq.ft., 1.6 acres
(70,000 sq. ft.) of which is permanent. A formal alternatives analysis of the impacts, required by the
Riverfront Protection Act, must be provided to show there is no practicable and substantially
equivalent economic alternative with less adverse effects.
The Bank, LUW, and RFA impacts proposed are enough to require that TGP perform a Detailed
Wildlife Habitat Evaluation (WHE).
Endangered Species and Species of Greatest Conservation Need Impacts
The proposed Projects impacts BioMap2 Core Habitat featuring Species of Conservation Concern, and
Critical Natural Landscape containing Wetland Core Buffer and Landscape Block, along with Priority
Habitat of Rare Species #780 and Estimated Habitat of Rare Wildlife #643 as mentioned in the EENF.
14

The majority of the comments that follow are only applicable if the Company continues to pursue the Looping Project.
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G-19

As proposed, the Projects would impact two endangered species – Eastern Box Turtle and Eastern
Worm Snake - and multiple species of greatest conservation need – American Eel, White Sucker,
Blacknose Dace, Tessellated Darter, Eastern Brook Trout, and Fallfish along with Brown Trout. The
EENF states that the Projects will result in a “take” of rare species. TGP must prepare a State-listed
Species Habitat Assessment. TGP must also create a plan that will avoid impacts to these species to the
maximum extent practicable.
Temporary Work Area Impacts

G-20

TGP proposes to clear over four and a half acres of forested upland and forested wetland for temporary
work areas. TGP should avoid as much tree clearing for temporary use as possible because these
impacts are not as “temporary” as portrayed. Also, TGP should be required to plant substantially sized
trees to accelerate restoration of these areas, rather than simply planting cover crops. TGP’s suggestion
– that “[t]emporary workspace that was identified as forest during the field surveys will be allowed to
revert to forest; however, succession back to forested habitat may take up to 50 years to regenerate in
the temporary ROW to near pre construction conditions” – is unacceptable. TGP should provide
restoration plans with definitions of success and monitoring to assure a more speedy restoration of the
areas that would be deforested for temporary use.
Invasive species introduction avoidance

G-21

Invasive species problems are widespread along utility easements. Purple loosestrife was noted on the
short portion of the Projects seen on the July 27th MEPA Consultation Session. TGP must develop a
Project-specific Invasive Species Management Plan to be implemented prior to construction and to
continue for a minimum of five years post-construction. TGP should ensure that the plan includes
working with abutting landowners to eradicate complete stands of invasives, not restricting its action to
the bounds of their permanent and temporary easements. Wide swaths of disturbed soil are an
invitation for the introduction and spread of invasive species that will hinder active and passive
restoration efforts.
Road crossing impacts

G-22

The Company proposes to cross four public roadways with the Looping Project, three of which they
propose to cross by boring underneath. In Sandisfield, in the recently completed Connecticut
Expansion, TGP proposed road borings and then switched to open cut immediately prior to
construction. How will TGP avoid similar additional impacts to traffic?
Hydrostatic Test Water
TGP proposes to store, for eventual hauling, the water used for hydrostatic testing of the Looping
Project after construction. During TGP ’s previous Massachusetts pipeline project just completed in
November 2017, TGP managed to contaminate over half a million gallons of test water in Sandisfield
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G-23

and over 16,500 gallons in Agawam. The half a million gallons of contaminated test water in
Sandisfield was hauled to Maine in 7,000-gallon tankers, resulting in additional project emissions and
hazards. The contaminated test water in Agawam was to be trucked to the same Maine facility but was
instead illegally discharged when TGP failed to properly secure the holding tanks.15 This was an
astounding outcome, considering that TGP assured U.S. EPA and MassDEP that the water would be
safe to discharge onsite at both locations. TGP must explain how it will avoid a similar calamity with
the 110,000 gallons of test water proposed for the Looping Project, as that information is not outlined
in the EENF. Please also require TGP to disclose the composition and source(s) of the chemicals that
were involved in the Connecticut Expansion contaminations and that could lead to a repeat of such
contamination.
Thank you for the opportunity to comment on the EENF. If you have any questions related to our
comments, please contact us as we would be happy to discuss.
Respectfully submitted,

Kathryn R. Eiseman, President & CEO
Pipe Line Awareness Network for the Northeast, Inc.
17 Packard Road
Cummington, MA 01026
eiseman@plan-ne.org
(413) 320-0747

Cathy Kristofferson, Board Member
Pipe Line Awareness Network for the Northeast, Inc.
244 Allen Road
Ashby, MA 01431
kristofferson@plan-ne.org
(978) 204-3940

Cc:

15

Lealdon Langley, MassDEP
Tom French, NHESP

CT Exp. Biweekly Report (Nov 19-Dec 2) (https://elibrary.ferc.gov/IDMWS/common/opennat.asp?fileID=14773108).
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