
From: McGrath, Morgan
To: "ralph.perron@usda.gov"; "john.sinclair@usda.gov"; "derek.ibarguen@usda.gov"; "tim_allen@fws.gov";

"bill_gawley@nps.gov"; "holly_salazer@nps.gov"; "andrea_stacy@nps.gov"; "kirsten_king@nps.gov";
"john_notar@nps.gov"

Cc: Bird, Patrick; Wortman, Eric; Howlett, Careyanne; Maiti, Pujarini; WILSON, STEPHANIE; Abbegail Nack; AJ
Jablonowski; geri; HOFFMAN, CHRISTINA; Joseph Sabato

Subject: Park City Wind LLC, New England Wind 1 and 2, Notice of Receipt of OCS Air Permit Application(s)
Date: Thursday, November 10, 2022 8:20:00 AM
Attachments: Phase 1 NE Wind OCS Air Permit Application 10-7-22.pdf

Phase 2 NE Wind OCS Air Permit Application 10-7-22.pdf
EPA Letter to NE Wind-Phase 1_Info. Request.pdf
EPA Letter to NE Wind-Phase 2_Info Request.pdf

Importance: High

Federal Land Managers,
 
On October 7, 2022, EPA Region 1 received two (2) separate outer continental shelf air permit
applications from Park City Wind LLC for their New England Wind Phase 1 and New England
Wind Phase 2 projects. Through this email, EPA is fulfilling its regulatory obligation to provide
notice to Federal Land Managers of receipt of a permit application as required by 40 CFR §
55.6(b)(7). EPA has completed an initial review of the applications for completeness and provided
written feedback to the applicant with a request for supplemental information (included as an
attachment to this email). We have requested that the applicant provide additional information to the
EPA by December 7, 2022. Note that we have consulted with USFS and they have declined to
request an AQRV analysis based on the projects’ distance from the nearest Class I area. However,
we wanted to forward the application along to fulfill notification requirements as part of Part 124.
 
We will keep you apprised of any comments we may have on the application, and provide you notice
of our completeness determination. If you have any questions, please feel free to reach out. Thank
you for your cooperation.
 
Take Care,
Morgan M. McGrath, P.E.
Air Permits, Toxics and Indoor Programs Branch
Air and Radiation Division, US EPA, Region 1
Mailing Address: 5 Post Office Square, Suite 100, MC 05-2, Boston, Massachusetts 02109
Phone: (617) 918-1541
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RESPONSIBLE OFFICIAL CERTIFICATION  


The Responsible Official for this Outer Continental Shelf (OCS) Air Permit Application is: 


Sy Oytan 
Senior Vice President, Offshore Projects  


 


The following statements must be signed by a responsible official: 


Pursuant to 310 CMR 7.00: Appendix C(5)(b)9.e, "I 
hereby accept the Department's authority to enter 
the premises of the permitted facility and perform 
reasonable inspections and sampling, as described in 
310 CMR 7.00: Appendix C(3)(g)." 


 
Sy Oytan 


 Name of Official  


 
 


 Signature 


 
 


 Date  


Pursuant to 310 CMR 7.00: Appendix C(5)(b)8.c, I 
state that "Except for those units identified as not in 
compliance and for which a schedule is attached, I 
certify that the facility will continue to comply with all 
current applicable requirements and will meet the 
requirements for applicable requirements that will 
become effective during the term of this permit on a 
timely basis." 


 
Sy Oytan 


 Name of Official  


 
 


 Signature 


 
 


 Date  


Pursuant to 310 CMR 7.01(2)(c) "I certify that I have 
personally examined the foregoing and am familiar 
with the information contained in this document and 
all attachments and that, based on my inquiry of 
those individuals immediately responsible for 
obtaining the information, I believe that the 
information is true, accurate, and complete. I am 
aware that there are significant penalties for 
submitting false information, including possible fines 
and imprisonment." 


 
Sy Oytan 


 Name of Official  


 
 


 Signature 


 
 


 Date  


10/04/2022


10/04/2022


10/04/2022
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EXECUTIVE SUMMARY 


Park City Wind LLC (the “Proponent”) is submitting this Outer Continental Shelf (OCS) Air Permit 
Application for Phase 1 of New England Wind in accordance with the Environmental Protection Agency’s 
(EPA’s) OCS Air Regulations at 40 CFR Part 55.  


New England Wind is the Proponent’s proposal to develop offshore renewable wind energy facilities in 
Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two separate, independent 
Phases. Phase 1 of New England Wind (the “Project”) will include up to 62 offshore wind turbine 
generators (WTGs) and one or two electrical service platforms (ESPs) in the northeast portion of Lease 
Area OCS-A 0534 along with associated offshore cables and an onshore transmission system. The Project’s 
offshore renewable wind energy facilities will be located in federal waters on the OCS within the Phase 1 
portion of the Southern Wind Development Area (SWDA), referred to as the “Phase 1 SWDA.” The Project 
is more fully described in Section 2 of this Application.  


The Project will generate clean, renewable electricity that will significantly reduce emissions from the ISO 
New England electric grid over its lifespan. However, there will be air emissions from vessels and 
equipment involved in the construction and operation of the Project on the OCS. Therefore, the 
Proponent is seeking an OCS Air Permit from the EPA for the construction and operation of the Project 
pursuant to 40 CFR Part 55.  


The OCS Air Regulations, which implement Section 328(a)(1) of the Clean Air Act (CAA), establish air 
pollution control requirements for OCS sources located in federal waters. An OCS source is defined as “any 
equipment, activity, or facility which—(i) emits or has the potential to emit any air pollutant, (ii) is 
regulated or authorized under the Outer Continental Shelf Lands Act [43 U.S.C. 1331 et seq.], and (iii) is 
located on the Outer Continental Shelf or in or on waters above the Outer Continental Shelf.” Per 40 CFR 
Part 55.2, vessels are only considered OCS sources when they are: “(1) Permanently or temporarily 
attached to the seabed and erected thereon and used for the purpose of exploring, developing or 
producing resources therefrom, within the meaning of section 4(a)(1) of OCSLA (43 U.S.C. § 1331 et seq.); 
or (2) Physically attached to an OCS facility, in which case only the stationary sources aspects of the vessels 
will be regulated.” The Project’s activities and equipment that meet the definition of an OCS source are 
expected to include engines and equipment on the WTGs, ESP(s), and certain vessels operating within the 
Phase 1 SWDA. The Project’s OCS sources and their potential emissions are described in Section 3.  


Although Phase 1 of New England Wind, Phase 2 of New England Wind, and the previously-permitted 
Vineyard Wind 1 project are three independent offshore renewable wind energy projects, EPA Region 1 
views all three projects’ pollutant-emitting activities that meet the definition of an OCS source as a single 
OCS source for the purposes of determining the applicability of other CAA programs. Phase 1 and Phase 
2 of New England Wind constitute two separate modifications to the existing major source created by 
Vineyard Wind 1. Phase 1 will be the first modification to the existing Vineyard Wind 1 source, followed 
by Phase 2. This OCS Air Permit Application only addresses the first modification to the existing source 
(i.e., Phase 1 of New England Wind, or the “Project”).  
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Although only a small subset of the Project’s equipment and vessels will meet the definition of an OCS 
source, emissions from all vessels servicing or associated with an OCS source (when within 25 nautical 
miles [NM]) are included in the potential emissions from the OCS source when determining the 
applicability of various regulations that are incorporated by reference into 40 CFR Part 55. Because of this, 
the Project is a major modification under the Prevention of Significant Deterioration (PSD) program at 40 
CFR § 52.21. Other notable federal regulations incorporated at 40 CFR § 55.13 that apply to the Project 
include the New Source Performance Standards (NSPS) at 40 CFR § 60 and the National Emission 
Standards for Hazardous Air Pollutants (NESHAPs) at 40 CFR § 63.  


Under 40 CFR Part 55, OCS sources located within 25 NM beyond a state’s seaward boundary are required 
to comply with the air quality requirements of the Corresponding Onshore Area (COA). The Project is 
located within 25 NM of Massachusetts, which has been designated as the COA. Therefore, the Project is 
subject to Massachusetts air quality regulations that are incorporated by reference at 40 CFR § 55.14. 
Notably, the Project is a major modification under Massachusetts’ Nonattainment New Source Review 
(NNSR) program at 310 CMR 7.00: Appendix A, is subject to the requirements for a Comprehensive Plan 
Application (CPA) at 310 CMR 7.02, and requires a Title V operating permit under 310 CMR 7.00: Appendix 
C. Pursuant to 40 CFR Part 55.6(a)(1)(ii), Section 4 of this Application describes all the requirements of the 
OCS Air Regulations, including federal and state regulations that are incorporated by reference, and how 
the Project will comply with the applicable requirements.  


Since the Project is subject to PSD review, NNSR, and requires a plan approval under 310 CMR 7.02, the 
Project’s OCS sources are subject to the Lowest Achievable Emission Rate (LAER) for nitrogen oxides (NOx) 
and volatile organic compounds (VOCs) and Best Available Control Technology (BACT) for all pollutants. 
The LAER and BACT analyses are presented in Section 5. The Proponent proposes to meet LAER and BACT 
for vessels that operate as an OCS source (which will be owned and operated by a third-party) by using 
vessels with engines meeting or emitting less than the highest EPA and/or International Convention for 
the Prevention of Pollution from Ships (MARPOL) Annex VI Tier emission standards that are available at 
the time of deployment, operating engines efficiently, using good combustion practices, and using clean 
fuels (marine distillate, marine residual, and ultra-low sulfur diesel [ULSD], where feasible). To meet LAER 
and BACT for the engines on the WTGs and ESP(s), the Proponent proposes to: 1) use engines that meet 
(or emit less than) either the highest applicable EPA Tier marine engine standards at 40 CFR Part 1042 or 
EPA Tier 4 nonroad engine standards at 40 CFR Part 103; 2) use good combustion practices; and 3) use 
ULSD.  


Sections 6 and 7, as well as the Air Quality Modeling Report provided as Appendix B, document compliance 
with other requirements under the PSD, NNSR, and Title V operating permit programs, including a 
demonstration that the Project’s emissions will not cause or contribute to air pollution in excess of any 
National Ambient Air Quality Standards (NAAQS), that the Project will provide a net air quality benefit, 
and that the Project’s benefits significantly outweigh the Project’s environmental and social costs. As 
discussed in Section 6, the Project will make a substantial contribution towards reducing regional 
emissions and advancing the Biden Administration’s and the Departments of Interior, Energy, and 
Commerce’s shared goal to deploy 30 gigawatts of offshore wind in the United States (US) by 2030.  
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1.0 INTRODUCTION 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two 
separate, independent Phases. Phase 1 of New England Wind will include up to 62 offshore wind turbine 
generators (WTGs) and one or two electrical service platforms (ESPs) in the northeast portion of Lease 
Area OCS-A 0534 along with associated offshore cables and an onshore transmission system. An overview 
of Phase 1 of New England Wind is provided on Figure 1-1. For the purposes of Outer Continental Shelf 
(OCS) air permitting, Phase 1 of New England Wind is referred to as the “Project.” 


The Project will generate clean, renewable electricity that will significantly reduce emissions from the ISO 
New England electric grid over its lifespan. However, there will be air emissions from vessels and 
equipment involved in the construction and operation of the Project on the OCS. Therefore, the 
Proponent is seeking an OCS Air Permit from the Environmental Protection Agency (EPA) for the 
construction and operation of the Project pursuant to the OCS Air Regulations at 40 CFR Part 55. A 
separate OCS Air Permit will likely be sought for the Project’s decommissioning; therefore, 
decommissioning activities are not addressed herein.  
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Phase 1 of New England Wind Overview
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2.0 PROJECT DESCRIPTION  


The objective of Phase 1 of New England Wind is to construct, operate, and decommission offshore 
renewable wind energy facilities in the Phase 1 Southern Wind Development Area (SWDA) that will deliver 
power to one or more Northeastern states and/or to other offtake users, including but not limited to 804 
megawatts (MW) of power to the ISO New England (ISO-NE) electric grid to meet the Proponent’s 
obligations under long-term contracts with Connecticut electric distribution companies. The Standard 
Industrial Classification (SIC) Code for the Project is 4911. The North American Industry Classification 
System (NAICS) Code is 221115. 


The following description of Phase 1 of New England Wind focuses on the aspects of the Project that are 
relevant to this application for a preconstruction and operating permit under the Outer Continental Shelf 
(OCS) Air Regulations. Since the OCS Air Regulations only regulate air emission sources in federal waters 
(see Section 3.1), the portions of Phase 1 of New England Wind within state jurisdiction (onshore and in 
state waters) are only discussed briefly. A complete description of Phase 1 of New England Wind can be 
found in Volume I of the New England Wind Construction and Operations Plan (COP).1  


2.1 Summary of the Project Design Envelope and Project Location  


Offshore wind technologies, particularly the size of commercially available wind turbine 
generators (WTGs), are advancing at a significant pace. Correspondingly, the vessels and 
technologies required to install such WTGs and their foundations are evolving rapidly. Because 
the evolution of offshore wind technology toward less expensive and more efficient concepts 
often outpaces the speed of permitting processes, Phase 1 of New England Wind is being 
developed and permitted using a Project Design Envelope (PDE). This allows the Proponent to 
properly define and bracket the characteristics of the Project for the purposes of environmental 
review while maintaining a reasonable degree of flexibility with respect to the selection of key 
components (e.g., WTGs, foundations, electrical service platform(s) [ESPs]) as well as construction 
and operational logistics. The flexible approach enabled by the PDE is particularly important to 
ensure that the Proponent can optimize the Project once permitting is complete, take advantage 
of the best available and safest technology, maximize benefits, and produce cost-effective results 
for ratepayers. Key elements of the PDE are summarized below. The design of the Project may be 
further refined within its PDE during the permitting process. 


The Project will include up to 62 WTGs that will generate electricity from offshore wind. The WTGs 
will have a maximum rotor diameter of 285 m (935 ft) and a maximum tip height of 357 m (1,171 
ft). The Project will also include one or two ESPs that that serve as common interconnection points 


 


1  The publicly available New England Wind COP can be found on the Bureau of Ocean Energy Management’s 
(BOEM's) website at: https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-
vineyard-wind-south 



https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south

https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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for the WTGs.2 The ESP(s) will include step-up transformers and other electrical gear to increase 
the voltage of power generated by the WTGs. The WTGs and ESP(s) will be oriented in an east-
west, north-south grid pattern with one nautical mile (NM) spacing between positions and will be 
supported by monopile or piled jacket foundations. A monopile is a long, hollow cylindrical steel 
pile that is driven into the seabed. Typically, a monopile is topped by a transition piece although 
an extended monopile (a monopile with no transition piece) may be used. A piled jacket 
foundation is a steel structure that includes several legs connected with welded steel tubular cross 
bracing. The jacket legs are secured to the seafloor using piles at the base of each leg. Scour 
protection consisting of rock material may be placed around each foundation, as needed.  


Strings of WTGs will connect with the ESP(s) via a submarine inter-array cable transmission 
system. If two ESPs are used, they may be connected with an inter-link cable. Two offshore export 
cables will transmit electricity from the ESP(s) to a landfall site in the Town of Barnstable (see 
Figure 1-1). All offshore cables will be buried beneath the seafloor. Where it is difficult to achieve 
a sufficient burial depth or where cables must cross existing infrastructure, the cables may be 
protected by cable protection (i.e., rocks, gabion rock bags, concrete mattresses, or half-shell 
pipes [or similar products]). 


The Project’s WTGs, ESP(s), foundations, scour protection, inter-array cables, inter-link cable, and 
a portion of the offshore export cables will be located within the Phase 1 Southern Wind 
Development Area (SWDA), which is entirely in federal waters on the OCS. The Phase 1 SWDA is 
up to 231 square kilometers (km2) in size. The portion of the Phase 1 SWDA that is ultimately 
developed for the Project will depend on: (1) whether the Proponent acquires a small portion of 
Lease Area OCS-A 0501 from Vineyard Wind 1 LLC; (2) the generating capacity of the WTGs, which 
will determine the number of WTGs installed; and (3) engineering and environmental constraints, 
which could eliminate positions and extend the footprint of the Project farther southwest. At its 
closest point, the Phase 1 SWDA is approximately 28 km (15 NM) from the nearest Massachusetts 
shoreline (see Figure 1-1).3 


Outside the Phase 1 SWDA, the Project’s offshore export cables will be installed within an 
Offshore Export Cable Corridor (OECC) that will travel from the northwestern corner of the Phase 
1 SWDA along the western edge of Lease Area OCS-A 0501 and then head northward along the 
eastern side of Muskeget Channel towards the southern shore of Cape Cod. As shown in Figure 
1-1, the OECC passes through federal waters in two separate regions: 1) south of Martha’s 
Vineyard and Nantucket, and 2) in Nantucket Sound. The remaining portions of the OECC are in 
Massachusetts waters. 


 


2  If two ESPs are used, they may be located at two separate positions or co-located at one of the potential ESP 
positions shown on Figure 1-1 (co-located ESPs would be smaller structures installed on monopile foundations).  


3  The closest point in Massachusetts to the Phase 1 SWDA is on Nomans Land, which is an uninhabited island that 
is closed to the public. The distance is measured from the boundary of the Phase 1 SWDA (not the nearest WTG 
position).  
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The Project’s offshore export cables will transition onshore at either the Craigville Public Beach 
Landfall Site or the Covell’s Beach Landfall Site in the Town of Barnstable. Underground onshore 
export cables, located principally in roadway layouts, will connect the landfall site to a new 
onshore substation in the Town of Barnstable. Grid interconnection cables will then connect the 
Project’s onshore substation to the ISO-NE electric grid at Eversource’s existing 345 kilovolt (kV) 
substation in West Barnstable.  


2.2 Offshore Construction Activities 


Assuming the necessary permits are issued and financial close is achieved, offshore construction 
will likely begin in 2026 and commissioning is expected to be completed in late 2027. Offshore 
construction will likely start with scour protection, foundation, and offshore cable installation, 
followed ESP and WTG installation and commissioning. A high-level representation of the 
Project’s offshore construction schedule is provided as Figure 2-1. As shown on Figure 2-1, there 
may be considerable overlap in the installation periods for each component of the Project. The 
Proponent expects offshore construction of the Project to occur in under two years.  


2.2.1 Foundation and Scour Protection Installation  


At this time, the Proponent expects to use all monopiles for the Project’s WTG foundations. 
However, a combination of monopiles and/or piled jackets may be used, pending the outcome of 
a foundation feasibility analysis. The ESP(s) will be supported by either a monopile or piled jacket 
foundation. Scour protection will be used for the larger diameter monopiles, but may or may not 
be needed for the smaller diameter piles used for jacket foundations. 


2.2.1.1 Seabed Preparation and Scour Protection Installation  


Seabed preparation may be required prior to scour protection installation or foundation 
installation. This could include the removal of large obstructions and/or leveling of the seabed.  


Scour protection consisting of one or two layers of rocks may be installed at each foundation 
location (on the seabed) up to several months prior to the start of foundation installation and/or 
after foundation installation. Several techniques for placing scour protection exist, including fall-
pipes, side dumping, and placement using a crane/bucket. The fall-pipe method, in which a pipe 
extends from the vessel to the seafloor near the intended foundation location, is the most precise 
technique and will be used wherever possible. A remotely operated vehicle (ROV) located at the 
bottom of the fall-pipe would likely be used to control the lateral movement of the fall-pipe and 
monitor the installation process. The installation vessel will move along a predetermined pattern 
to ensure even distribution of the rock material, likely using dynamic positioning (DP). Figure 2-2 
provides illustrations of typical scour protection vessels.  


  







Figure 2-1


Draft High-Level Construction Schedule


Foundation installation


Offshore export cable installation & termination


WTG installation & commissioning


Activity


ESP installation & commissioning


Inter-array cable installation & termination







Figure 2-2


Typical Scour Protection Installation Vessels


Note: Figures of scour protection placement are for illustrative purposes only. Scour protection may be placed prior to foundation installation.
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2.2.1.2 Monopile Foundation Installation  


After fabrication, monopile foundation components (i.e., monopile, transition piece, and any 
secondary items) will be transported to a port facility (see Section 2.2.5) or directly to the Phase 
1 SWDA. The installation concept and method of bringing components to the Phase 1 SWDA will 
be based on supply chain availability and final contracting. The monopiles are expected to be 
installed by one or two heavy lift vessel(s) (HLV[s]) or jack-up vessel(s). The main installation 
vessel(s) will likely remain at the Phase 1 SWDA during the installation phase and supply vessels, 
jack-up vessels, barges, and/or tugs (i.e., feeder vessels) will provide a continuous supply of 
foundations to the Phase 1 SWDA. In this scenario, the monopiles may also be floated out to the 
Phase 1 SWDA using tugboats. In addition, a tugboat may remain at the Phase 1 SWDA to assist 
feeder vessels’ approach to the main installation vessel. The foundation components could be 
picked up directly in a United States (US) port (if Jones Act compliant vessels are available) or 
Canadian port by the main installation vessel(s).  


One or two DP, anchored, or jack-up vessels may be used for installation of the foundations. At 
the Phase 1 SWDA, the main installation vessel will use a crane to upend and lower the monopile 
to the seabed. To stabilize the monopile’s vertical alignment before and during piling, a pile frame 
may be placed on the seabed (atop the scour protection) or a pile gripper may extend from the 
side of the installation vessel. After the monopile is lowered to the seabed through the pile 
gripper/frame, the weight of the monopile will enable it to “self-penetrate” a fraction of the target 
penetration depth into the seafloor. The crane hook will then be released, and the hydraulic 
hammer will be lifted and placed on top of the monopile. Figure 2-3 shows a vessel lowering a 
monopile and typical jack-up installation vessels. 


Next, impact pile driving would begin with a “soft-start” (i.e., the hammer energy level will be 
gradually increased) to ensure that the pile remains vertical and allow any motile marine life to 
leave the area before pile driving intensity is increased. The intensity will be gradually increased 
based on the resistance that is experienced from the sediments. Noise mitigation systems are 
expected to be applied during pile driving. The typical pile driving operation is expected to take 
several hours to achieve the target penetration depth. It is anticipated that a maximum of two 
monopiles can be driven into the seabed per day.  


In order to initiate impact pile driving the pile must be upright, level, and stable. The preferred 
option to achieve this is by utilizing a pile frame or pile gripper as described above. In the unlikely 
scenario that both preferred options have unforeseen challenges, vibratory hammering may be 
utilized as a contingency for very short periods of time if the Proponent’s engineers determine 
that vibratory driving is required to stabilize the pile so impact driving can begin.  


Based on soil condition surveys, drilling of monopiles is not anticipated, but could be required if a 
large boulder or monopile refusal is encountered. If drilling is required, a rotary drilling unit will 
be mobilized to the top of the monopile. The interior sediments will then be drilled out and 
deposited on the seabed adjacent to the scour protection material until the monopile is no longer  
  







Figure 2-3


Typical Foundation Installation Vessels 
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obstructed. Monopile installation will then recommence until the monopile reaches target depth. 
After drilling is complete, the interior sediments may be re-deposited into the monopile to 
provide additional stability. Alternatively, the interior of the monopile may be filled with 
medium/coarse sand, grout, or concrete.  


After installation of the monopile, the transition piece will be picked up and placed on the 
monopile (unless an extended monopile concept is used) using the installation vessel’s crane. The 
connection between the monopile and the transition piece will be grouted, bolted, slip-jointed, 
or use a combination of these methods. Grout material will be mixed either on the installation 
vessel or a separate grouting vessel. Grout will be pumped through hoses into the transition piece 
structure to fill the annulus between the monopile and the transition piece.  


If the time between the installation of the monopile and transition piece is longer than a few days, 
the amount of marine growth must be assessed and marine growth may need to be removed with 
a high pressure washing tool or similar equipment prior to installing the transition piece.  


2.2.1.3 Jacket Foundation Installation 


The installation concept and method of bringing jacket components to the Phase 1 SWDA is similar 
to that for the monopiles. After fabrication, the jacket components will be transported to a port 
facility (see Section 2.2.5) or directly to the Phase 1 SWDA on the installation vessel or a separate 
transport vessel. Once delivered to the Phase 1 SWDA, the jacket will be lifted off the transport 
or installation vessel and lowered to the seabed with the correct orientation. As further described 
in Section 2.2.1.2 above, anchored, DP, and/or jack-up vessels may be used for installation of the 
foundations.  


Once the jacket structure is set on the seabed, the pin piles will be lifted and driven through the 
pile sleeves to the engineered depth. Alternatively, the piles may be driven prior to lowering the 
jacket by using a frame to orient the piles. Impact pile driving will commence with a soft-start, as 
described above for the monopiles. A maximum of four jacket piles are expected to be installed 
per day. As noted above, no drilling is anticipated but it could be required if pile refusal is 
encountered. Similarly, use of a vibratory hammer is not anticipated, but could be used for very 
short periods of time if deemed appropriate by the installation contractor. 


Once all piles are driven to the target depth, the jacket will be leveled and the piles will be fixed 
in the pile sleeves, most likely by the use of grouting. Grout material will be mixed either on the 
installation vessel or a separate grouting vessel. Grout will then be pumped through hoses into 
the jacket structure to fill the annulus between the sleeves.  


2.2.2 Offshore Cable Installation  


Prior to installing the offshore export cables, inter-array cables, and inter-link cables (if used), a 
pre-lay grapnel run and pre-lay survey will be performed to clear obstructions, such as abandoned 
fishing gear and other marine debris, and inspect the route. Along the OECC, large boulders may 
need to be relocated and some dredging of the upper portions of sand waves may be required 
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prior to offshore export cable laying to achieve a sufficient burial depth below the stable sea 
bottom.4 Based on preliminary survey data for the Phase 1 SWDA, dredging and boulder clearance 
may not be necessary prior to inter-array or inter-link cable laying. 


The offshore export cables will likely be transported directly to the Phase 1 SWDA or OECC in a 
cable laying vessel, on an ocean-going barge, or on a heavy transport vessel (HTV) (which may 
also transport the cable laying vessel overseas) and installed by the cable laying vessel upon 
arrival. The offshore export cables can either be installed from the shore towards the ESP(s) or in 
the opposite direction. The installation will likely require two or three joints (splices) per cable 
due to the overall length of each offshore export cable. Offshore export cable laying is expected 
to be performed primarily via simultaneous lay and bury using jetting techniques (e.g., jet plow 
or jet trenching) or mechanical plow. However, other specialty techniques may be used in certain 
areas to ensure sufficient burial depth. To facilitate cable installation, anchored vessels may be 
used along the entire length of the offshore export cables. At the ESP(s), the cables will typically 
be pulled in through J-tubes. A cable entry protection system will likely be installed at the interface 
between the ESP and offshore export cable. The cable entry protection system will be mounted 
around the cable onboard the cable laying vessel and secured to the end of the cable before the 
cable is pulled into the ESP(s).  


The inter-array cables could be transported in a cable laying vessel and directly installed at the 
Phase 1 SWDA upon arrival, or they could be stored temporarily onshore and transferred to a 
cable laying vessel. Upon arrival at the Phase 1 SWDA, the first end of an inter-array cable will be 
pulled into a WTG or ESP foundation using winches installed on the foundation. Once the first end 
of the cable is secured inside the foundation, the cable laying vessel will install the inter-array 
cable as it moves towards the next foundation in the inter-array cable string. The expected 
installation method for the inter-array cables is to lay each cable section on the seafloor and then 
subsequently bury the cable using a jetting technique (this is referred to as “post-lay burial”), 
although the cables could be installed using other techniques. At the second end of the inter-array 
cable, the cable will be pulled through the J-tube or similar connection for subsequent linking to 
the WTG. Cable pull-in will be conducted at each foundation location and followed by cable 
termination works. All inter-array cables will likely be protected with cable entry protection 
systems at the approach to the WTG and ESP foundations.  


Inter-link cable transportation and installation, if necessary, will follow a process similar to inter-
array or offshore export cable transportation and installation, except that the cable will be 
installed between ESPs. Whereas inter-array cable installation is expected to use a DP vessel, 
inter-link cable installation may be performed using an anchored vessel.  


While the Proponent intends to avoid or minimize the need for cable protection to the greatest 
extent feasible, portions of the offshore cables could require cable protection. 


 


4  Dredging is expected to occur beyond 25 NM from the centroid of the Phase 1 SWDA.  
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2.2.3 Wind Turbine Generator Installation and Commissioning  


Prior to the commencement of installation, WTG components will likely be transported to one of 
the ports listed in Section 2.2.5 to create a sufficient stock of components in order to maintain a 
steady pace of installation activities. Some WTG preparatory work/assembly at the port may be 
needed. Feeder vessels would then transport WTG components from the port to the Phase 1 
SWDA. Although less likely, WTG components may be delivered to the Phase 1 SWDA directly 
from Europe.  


The WTGs will be installed after their foundations are installed (see Section 2.2.1). The WTGs are 
expected to be installed by one or two main installation vessels, which will likely be a jack-up 
vessel, but could be an anchored or DP vessel. The WTG components will be lifted onto the 
foundation using the main installation vessel’s crane and/or a “climbing crane” that crawls up the 
WTG tower (using the tower for support). The tower will first be erected followed by the nacelle 
and finally the hub, inclusive of the blades. Alternatively, the nacelle and hub could be installed in 
a single operation followed by the installation of individual blades. If the tower consists of more 
than one section, the sections will be joined with a bolted connection.  


WTG installation will be followed by the commissioning period where the WTGs will be prepared 
for operation and energized. The WTG commissioning and testing phase will likely be conducted 
in parallel with the WTG installation phase. Service operation vessels (SOVs) or crew transfer 
vessels (CTVs) may be used to transport crew to and from the WTGs during commissioning 
activities.  


2.2.4 Electrical Service Platform Installation and Commissioning 


Each ESP is comprised of two primary components: the topside that contains the electrical 
components and the foundation substructure. Foundation installation is described in Section 
2.2.1.  


The ESP topside(s) will likely be transported directly to the Phase 1 SWDA. Alternatively, the ESP(s) 
could be transported to a harbor (see Section 2.2.5) and moved offshore on a vessel. ESP topside 
installation may be performed by a DP, anchored, or jack-up vessel, which may be the same vessel 
that installs the foundation. First, the installation vessel will position itself next to the foundation. 
The ESP topside will arrive on a separate transport vessel (or will have been transported on the 
deck of the installation vessel) and the installation vessel’s crane will lift the topside and place it 
on the foundation. The topside and the foundation will be connected using bolted connections 
and/or welding.  


After ESP mechanical installation is complete, the inter-array cables, offshore export cables, and 
inter-link cables (if used) will be pulled into place and terminated at each ESP. These cables will 
be routed through J-tubes (or a J-tube alternative) located on the foundation or will be routed 
through the interior of the foundation.  
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Following topside installation, the ESP(s) will be commissioned. ESP commissioning, which entails 
conducting tests of the electrical infrastructure and safety systems on the ESP(s) prior to 
commercial operations, may last several months. During the commissioning period, a jack-up 
vessel may be positioned adjacent to the ESP(s) to provide accommodations for workers 
performing commissioning activities.  


2.2.5 Port Facilities During Construction  


The Proponent has identified several port facilities in Massachusetts, Rhode Island, Connecticut, 
New York, and New Jersey that may be used for major construction staging activities (i.e., frequent 
crew transfer, offloading/loading shipments of components, storage, preparing components for 
installation, and potentially some component fabrication and assembly). In addition, some 
components, materials, and vessels could come from Canadian and European ports. A list of the 
possible ports that may be used for major construction staging activities can be found in Table 2-1 
and are shown on Figure 2-4.  


The Proponent is identifying a wide range of ports that could be used for the Project because 
numerous entities have publicized plans to develop or upgrade port facilities to support offshore 
wind construction in the timeframe of the Project. The Proponent also anticipates an increased 
demand for ports by other Northeast offshore wind developers around the time of construction. 
These factors lead to uncertainty regarding which ports may be available under the Project’s 
construction schedule. It is not expected that all the ports identified would be used; it is more 
likely that only some ports would be used during construction depending upon final construction 
logistics planning.  


Some activities such as refueling,5 restocking supplies, sourcing parts for repairs, vessel repairs, 
vessel mobilization/demobilization, some crew transfer, and other construction staging activities 
may occur out of ports other than those listed in the table below. These activities would occur at 
industrial ports suitable for such uses and would be well within the realm of normal port activities.  


Each port facility under consideration for the Project is either already located within an industrial 
waterfront area with sufficient existing infrastructure or is identified as an area where other 
entities intend to develop infrastructure with the capacity to host construction activities under 
the Project’s schedule. The Proponent will not implement any port improvements that may be 
made. Although the Proponent may financially support a port’s redevelopment as part of an 
economic incentive package, any port would be developed independent of the Project (all permits 
and approvals will be obtained by the site owner/lessor) and the port could be used by multiple 
developers once any necessary upgrades are made by the owner/lessor.  


 


5  Some refueling could also occur offshore. 
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Table 2-1 Possible Ports Used During Construction  


Port  
Massachusetts Ports  
New Bedford Marine Commerce Terminal  
Other areas in New Bedford Harbor  
Brayton Point Commerce Center 
Vineyard Haven  
Fall River 
Salem Harbor 
Rhode Island Ports  
Port of Davisville  
Port of Providence (ProvPort)  
South Quay Terminal  
Connecticut Ports  
Bridgeport  
New London State Pier  
New York Ports 
Capital Region Ports (Port of Albany, Coeymans, & NYS Offshore Wind Port) 
Staten Island Ports (Arthur Kill & Homeport Pier) 
South Brooklyn Marine Terminal 
GMD Shipyard  
Shoreham, Long Island 
New Jersey Ports 
Paulsboro 
Canadian Ports1 
Halifax  
Sheet Harbor  
Saint John  
Miscellaneous European Ports 


Note: 


1. Analysis of potential Canadian ports that may be used is ongoing. 


 


2.2.6 Temporary Emission Sources During Construction 


Most emissions during offshore construction of the Project will come from the main engines, 
auxiliary engines, and equipment on vessels used during construction activities.6 Emissions from 
vessel engines will occur while vessels install facilities and maneuver within the Phase 1 SWDA, 
during installation of the offshore cables, and during vessel transits to and from port. A relatively 
small quantity of additional offshore construction-related emissions will likely come from diesel 
generators used on the WTGs and ESP(s) and fugitive emissions. These temporary construction 
emission sources are described further below. 


 


6  A vessel’s main engines, also referred to as propulsion engines, supply power to move the vessel. A vessel’s 
auxiliary engines supply power for non-propulsion (e.g., electrical) loads. 
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2.2.6.1 Vessels and Offshore Construction Equipment  


Offshore construction of the Project will require an array of vessels, many of which are specifically 
designed for offshore renewable wind energy facility construction and cable installation. Vessels 
such as HLVs, HTVs, tugboats, barges, supply vessels, and/or jack-up vessels will be used to 
transport the WTG, ESP(s), and their foundations to the Phase 1 SWDA. As described further in 
the preceding sections, installation of the WTGs, ESP(s), and foundation components is expected 
to be performed using a combination of jack-up vessels, anchored vessels, and DP vessels.7 Scour 
protection and cable protection may be installed using specialized rock-dumping or other vessels. 
Cable-laying is expected to be performed by specialized cable-laying vessels. Prior to cable-laying, 
a pre-lay grapnel run and pre-lay survey would be made by the cable laying vessel, a support 
vessel, and/or a survey vessel along the planned offshore cable alignments. Additional vessels 
might also be used for boulder clearance prior to cable installation.  


CTVs are expected to be used to transport personnel to and from shore and may be used for 
environmental monitoring. SOVs or other large support vessels (e.g., jack-up vessels) may provide 
offshore living accommodations for workers in the Phase 1 SWDA. Surveys during construction 
may require the use of survey vessels. Descriptions of each vessel type can be found in Table 2-2.  


As described in Table 2-2 below, there may be emissions from other construction equipment used 
aboard vessels such as pile driving hammer engines and noise mitigation devices (e.g., air 
compressors used to supply air to bubble curtains) should they be required during pile driving. 
There may also be fugitive emissions from solvents, paints, fuel storage and transfer operations, 
and other chemicals. Other trivial sources of emissions may result from as-needed supporting 
activities such as welding, grinding, and sanding. A detailed inventory of potential emission 
sources is provided in the Air Emissions Calculation Methodology (see Appendix A).  


Table 2-2 Vessels and Offshore Construction Equipment  


Emission Source Description of Source  
Anchor handling tug 
supply (AHTS) vessels  


Vessels that primarily handle and reposition the anchors of other vessels. AHTS 
vessels may also be used to transport equipment or for other services.  


Barges Vessels with or without propulsion that may be used for transporting Project 
components (e.g., monopiles, WTGs, etc.) or installation activities.  


Bunkering vessels Vessels used to supply fuel and other provisions to other vessels offshore. 
Cable laying vessels Specialized vessels/barges that lay and bury offshore cables into the seafloor.  
Crew transfer vessels 
(CTVs) 


Smaller vessels that transport crew, parts, and equipment to and from the Phase 1 
SWDA during both construction and operations and maintenance (O&M). These 
vessels may also transport marine mammal observers.  


 


7  Dynamic positioning enables a vessel to maintain a very precise position by continuously adjusting the vessel’s 
thrusters and propellers to counteract winds, currents, and waves. 
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Table 2-2 Vessels and Offshore Construction Equipment (Continued) 


Emission Source Description of Source  
Heavy lift vessels (HLVs) Vessels that may be used to lift, support, and orient the WTGs, ESP(s), and 


foundations during installation.  
Heavy transport vessels 
(HTVs) 


Ocean-going vessels that may transport Project components to port facilities or 
directly to the Phase 1 SWDA. 


Jack-up vessels Self-propelled or non-self-propelled vessels that extend legs to the ocean floor to 
provide a safe, stable working platform. Jack-up vessels may be used to install 
foundations and/or WTGs, to transport WTG components to the Phase 1 SWDA, for 
offshore accommodations, and/or for cable splicing activities.  


Scour/cable protection 
installation vessels (e.g., 
fallpipe vessels) 


DP vessels that may be used to deposit a layer of rock around the WTG and ESP 
foundations or over limited sections of the offshore cable system. 


Service operation vessels 
(SOVs) 


Larger vessels that provide offshore living accommodations and workspace as well 
as transport crew to and from the Phase 1 SWDA. 


Support vessels (e.g., 
work boats, supply boats, 
accommodation vessels) 


Multipurpose vessels that may be used for a variety of activities, such as clearing the 
seabed floor of debris prior to laying offshore cables (i.e., a pre-lay grapnel run), 
supporting cable installation, commissioning WTGs, or transporting equipment.  


Survey vessels Specialized vessels used to perform geophysical and geotechnical surveys.  
Tugboats/towboats/push 
boats 


Ocean-going vessels or smaller harbor craft used to transport equipment and barges 
to the Phase 1 SWDA. 


Air compressors  Engines that may be used to supply compressed air to noise mitigation devices (e.g., 
bubble curtains) should they be required during pile driving the foundations. 


Motion compensation 
platform engines 


Engines that power the motion compensation platform that may be used to 
compensate a vessel’s roll, pitch, and heave motions during foundation installation.  


Pile driving hammer 
engines 


Engines used to power the hammers that drive foundation piles into the seafloor. 


Other construction 
equipment 


Additional construction equipment used aboard vessels, on the WTGs, and/or on the 
ESP(s) (e.g., forklifts, winches, etc.).  


Fugitive emissions  Emissions from solvents, paints, coatings, fuel storage/transfer, and other 
miscellaneous sources.  


 


2.2.6.2 Generators and SF6-Containing Equipment on the WTGs and ESP(s) 


One or more portable generators up to ~150 kilowatts (kW) in size may be used temporarily on 
the WTGs to support installation and commissioning activities, such as cable pull-in, offshore cable 
testing, and WTG commissioning. For the purposes of estimating emissions, it was assumed that 
an ~150 kW diesel generator would be used for 10 days (24 hours per day) on each WTG during 
construction and commissioning.  
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It is assumed that the ESP(s) will collectively require two up to ~450 kW generators to provide 
backup power to critical systems. During construction, the back-up generators on the ESP(s) will 
likely be used to provide power for installation and commissioning activities until the ESP(s) can 
be connected to the electrical grid (although this power could come from other generators of 
similar size). For the purposes of estimating emissions, it was assumed that these ~450 kW 
generators will operate for about four months during construction, approximately 50% of the 
time.  


Additional smaller generators (e.g., generators to power winches) will likely be used temporarily 
on the WTGs and ESP(s) during construction. These generators could alternatively be located on 
nearby vessels.  


Sulfur hexafluoride (SF6) will be used to insulate electrical equipment (e.g., switchgear) on the 
WTGs and ESP(s). SF6 would already be included in the equipment on the WTGs and ESP(s) at the 
time of installation. Each WTG may contain up to approximately 19 kilograms (kg) of SF6. The 
ESP(s) were assumed to contain a total of up to 4,120 kg of SF6.  


2.3 Offshore Operations and Maintenance  


The Project will operate for up to 30 years. Throughout the operational period, the Proponent will 
conduct routine inspections and preventive maintenance. Corrective maintenance may occur 
periodically, and more significant repairs may be needed infrequently. 


2.3.1 Routine Operations and Maintenance  


The WTGs will be designed to operate without attendance by any operators. Continuous 
monitoring will be conducted remotely using a supervisory control and data acquisition (SCADA) 
system. The Proponent and/or the selected WTG original equipment manufacturer (OEM) will be 
responsible for the 24/7 operation and monitoring of the WTGs. This is expected to be achieved 
by utilizing both the Proponent’s operations and maintenance (O&M) facilities and a 24/7 control 
center owned and operated by Avangrid Renewables. 


Routine preventive maintenance and proactive inspections will be performed for all offshore 
facilities to ensure that the offshore facilities remain in a safe condition, to reduce or eliminate 
the need for corrective maintenance, and to maintain good reliability and high availability. 
Scheduled inspections and maintenance activities will include, but are not limited to:  


♦ Inspections and service of equipment (e.g., transformers, switchgear) and auxiliary 
systems (e.g., fire protection system, communication system, heating and ventilation 
system) on the WTGs and ESP(s). 


♦ Proactive repair/replacement of components due to wear and tear (e.g., WTG brake 
system, pitch system, bolt tightening, blades). 
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♦ Statutory inspections of high-voltage equipment, lifting equipment, safety equipment, 
hook-on points, etc., on the WTGs, ESP(s), and foundations, which are expected to occur 
annually. 


♦ Annual visual inspections of foundations’ external platforms above water, including 
ladders and boat landing structures, and internal structures (e.g., corrosion 
measurement, etc.).  


♦ Periodic underwater inspections of foundations and scour protection. The inspections 
may be conducted by ROV or other techniques (e.g., divers).  


♦ Removal of marine growth and guano. 


♦ High resolution geophysical surveys and monitoring cable exposure and/or depth of 
burial. The cable design may include a Distributed Temperature System (DTS) to monitor 
the temperature of the cable at all times; significant changes in temperature recorded by 
the DTS may also be used to indirectly indicate cable exposure.  


2.3.2 Unplanned Maintenance and Repairs 


Although preventive maintenance will reduce the need for corrective maintenance, corrective 
maintenance and repairs may be needed. The worst-case scenario is a major component failure 
(e.g., failure of gearbox, blades, transformers, or export cables). In this event, a potentially 
significant period of downtime could be experienced for a portion of the Project. Other potential 
repair activities include replacement of small components, minor structural repairs, and electrical 
repairs. The types of activities and vessels/equipment used for corrective maintenance and 
repairs are similar to those during construction (see Section 2.2).  


By its nature, the need for corrective maintenance and repairs is difficult to accurately predict. 
This Application addresses major repairs that are reasonably foreseeable; major unforeseen 
repairs are not addressed.  


2.3.3 Operations & Maintenance Facilities 


The Proponent expects to use one or more facilities in support of O&M activities. The O&M 
facilities may include management and administrative team offices, a control room, office and 
training space for technicians and engineers, and/or warehouse space for parts and tools. The 
O&M facilities will also include pier space for CTVs and/or other larger support vessels, such as 
SOVs. 8  The Proponent will likely establish a long-term SOV O&M base for the Project in 


 


8  SOV, as the term is used in this Application, includes similar vessel types that can provide offshore 
accommodations such as floatels and service accommodation and transfer vessels (SATVs). 
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Bridgeport, Connecticut.9 The SOV O&M base would be the primary homeport for the SOV and 
would likely be used for some crew exchange, bunkering,10 spare part storage, and load-out of 
spares to the SOV and/or other vessels. Current plans anticipate that CTVs and/or the SOV’s 
daughter craft would operate out of Vineyard Haven and/or New Bedford Harbor during O&M.  


Although the Proponent plans to locate the O&M facilities in Bridgeport, Vineyard Haven, and/or 
New Bedford Harbor, the Proponent may use other ports listed in Table 2-3 and shown on Figure 
2-4 to support O&M activities. As with the construction ports, some activities such as refueling, 
restocking supplies, sourcing parts for repairs, vessel repairs, vessel mobilization/demobilization, 
and potentially some crew transfer (activities well within the realm of normal port activities) may 
occur out of ports other than those listed below. During O&M, there is no planned use of Canadian 
ports. However, use of Canadian or other US ports could occur to support an unplanned significant 
maintenance event, if such maintenance activity could not be accomplished using one of the US 
ports identified below. 


Table 2-3 Possible Ports Used During O&M  


Port  
Massachusetts Ports  
New Bedford Marine Commerce Terminal  
Other areas in New Bedford Harbor  
Brayton Point Commerce Center  
Vineyard Haven  
Fall River 
Salem Harbor 
Rhode Island Ports  
Port of Davisville 
Port of Providence (ProvPort)  
South Quay Terminal  
Connecticut Ports  
Bridgeport  
New London State Pier  
New York Ports 
Capital Region Ports (Port of Albany, Coeymans, & NYS Offshore Wind Port) 
Staten Island Ports (Arthur Kill & Homeport Pier) 
South Brooklyn Marine Terminal 
GMD Shipyard 
Long Island Ports (Shoreham and Greenport Harbor)  
New Jersey Ports 
Paulsboro 
Miscellaneous European Ports 


 


9  One of the existing industrial ports identified in Table 2-3 may be needed as alternative SOV O&M base on 
interim basis if the facilities in Bridgeport, Connecticut are not available by the start of O&M. 


10 Some refueling could also occur offshore. 
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2.3.4 Emission Sources During Operations and Maintenance 


Once operational, electricity produced by the WTGs will displace electricity generated by fossil 
fuel power plants and significantly reduce emissions from the ISO-NE electric grid. However, there 
will be emissions from vessels, equipment, and generators during O&M of the Project. Emission 
sources expected to be used during routine O&M and for reasonably foreseeable repair work are 
described below. 


2.3.4.1 Vessels and Offshore Equipment 


The Proponent expects to use an SOV to execute daily O&M activities. Typically, an SOV is 
equipped with a DP system and includes sleeping quarters, shop facilities, a large open deck, 
appropriate lifting and winch capacity, and possibly a helipad (see Figure 2-5 for photos of a 
representative SOV). The SOV, which provides accommodations and workspace for O&M workers, 
would remain offshore for several days/weeks at a time. Workers would then access the WTGs 
and ESP(s) to perform routine O&M activities via a gangway directly from the SOV, a CTV, and/or 
a smaller daughter craft that resides on the SOV. Daughter craft and/or CTVs would likely be used 
to transfer crew to and from shore.  


Although less likely, if an SOV or similar accommodation vessel is not used, several CTVs and 
helicopters would be used to frequently transport crew to and from the Phase 1 SWDA for 
inspections, routine maintenance, and minor repairs.11 CTVs are purpose-built to support offshore 
wind energy projects and are designed to safely and quickly transport personnel, parts, and 
equipment (see Figure 2-6 for a photo of a representative CTV). Helicopters (which are not subject 
to regulation under 40 CFR Part 55) can be used when rough weather limits or precludes the use 
of CTVs and for fast response visual inspections and repair activities.  


In addition, other larger support vessels (e.g., jack-up vessels) may be used infrequently to 
perform some routine maintenance activities, periodic corrective maintenance, and significant 
repairs (if needed). These vessels are similar to the vessels used during construction (see Table 
2-2 above for a description of each vessel type). 


2.3.4.2 Generators and SF6-Containing Equipment on the WTGs and ESP(s) 


In lieu of permanent backup generators, the WTGs will include a battery system that will provide 
backup power during O&M.12   


 


11  An O&M concept employing multiple CTVs (which is less likely than an SOV concept) is expected to result in less 
operational emissions than an SOV concept.  


12 In the unlikely event of a failure of the WTG’s backup power system or some other unforeseen issue (e.g., loss 
of connection to the grid for an extended period), portable diesel generators may be temporarily placed on a 
WTG (or alternatively on a support vessel) during O&M to supply backup power. These generators would be 
necessary to maintain safety systems, such as aviation obstruction lights, marine navigation lights, electrical 


 







Figure 2-5


Service Operation Vessel (SOV) Examples







Figure 2-6


Crew Transfer Vessel (CTV) Examples
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As noted in Section 2.2.6.2, it is assumed that the ESP(s) will require two permanent generators 
up to ~450 kW in size to provide backup power to critical systems. During O&M, these backup 
generators would operate for emergencies and reliability testing. Emergencies include unplanned 
loss of grid power or a failure of the offshore cable system that requires an ESP to be disconnected 
from external power (either from onshore or the WTGs). For the purposes of estimating 
emissions, it was assumed that the ~450 kW generators would operate for approximately 500 
hours per year during O&M (for reliability testing and emergency usage). However, given the 
unplanned and unpredictable nature of an emergency, it is impossible to predict with accuracy 
how long these back-up generators would need to operate in an emergency. 


As described in Section 2.2.6.2, SF6 will be used to insulate electrical equipment on the WTGs and 
ESP(s). Although some leaks (i.e., fugitive emissions) from those sealed systems are possible, the 
Proponent does not intend to replace any SF6 during the operational period.  


2.4 Company Overview  


Park City Wind LLC (the “Proponent”) is a wholly owned subsidiary of Avangrid Renewables, LLC 
(Avangrid Renewables). The Proponent’s team includes scientists, engineers, and managers with 
decades of experience developing offshore and onshore wind projects throughout the US, Europe, 
and Southeast Asia. The Proponent is supported by numerous expert consultants and partners to 
ensure a well-rounded team with the skillsets required to develop and operate offshore wind 
projects in the US.  


Avangrid Renewables is the third largest developer of onshore wind projects in the US and strives 
to lead the nation’s transformation to a sustainable, competitive, and clean energy future. The 
company is headquartered in Portland, Oregon and has regional offices in Boston, Philadelphia, 
Chicago, and Austin as well as a project office in the City of Virginia Beach. Avangrid Renewables 
has more than 8,490 MW of owned and controlled wind, solar, and thermal generation, of which 
7,734 MW is installed wind capacity, including four onshore wind projects in New England (one in 
Massachusetts). The Vineyard Wind 1 project, located in Lease Area OCS-A 0501, is currently a 
joint venture of Avangrid Renewables and Copenhagen Infrastructure Partners. Avangrid 
Renewables is also developing the Kitty Hawk Offshore Wind Project located in Lease Area OCS-A 
0508 off the coast of North Carolina.  


Avangrid Renewables is wholly owned by AVANGRID, Inc. AVANGRID has two primary lines of 
business: Avangrid Networks and Avangrid Renewables. Avangrid Networks owns eight electric 
and natural gas utilities, serving 3.3 million customers in New York and New England. AVANGRID’s 
majority shareholder is Iberdrola S.A. (Iberdrola). Iberdrola is an energy pioneer with one of the 
largest renewable asset bases of any company in the world, including more than 32,000 MW of 
renewable energy spread across a dozen countries.   
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2.4.1 Contact Information  


Contact information for the Project is listed below.  


Company and Owner’s Name: Park City Wind LLC 
Company Mailing Address: 125 High Street, 6th Floor 


Boston, MA 02110 
Facility Name: Phase 1 of New England Wind  
Facility Address: Lease Area OCS-A 0534 


 
Facility Site Contact: 
Contact Address: 
 
Contact Number: 
Contact E-mail Address: 


Christina Hoffman 
125 High Street, 6th Floor 
Boston, MA 02110 
(978) 270-9599 
christina.hoffman@avangrid.com 
 


Responsible Official Name: 
Responsible Official Title: 
Responsible Official Number: 
Responsible Official E-mail Address: 


Sy Oytan  
Vice President, Offshore Wind Project Management 
(971) 269-8929 
sy.oytan@avangrid.com 
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3.0 OCS SOURCES AND POTENTIAL EMISSIONS  


3.1 OCS Sources  


Section 328(a)(4)(c) of the Clean Air Act (CAA) defines an Outer Continental Shelf (OCS) source as 
“any equipment, activity, or facility which—(i) emits or has the potential to emit any air pollutant, 
(ii) is regulated or authorized under the Outer Continental Shelf Lands Act [43 U.S.C. 1331 et seq.], 
and (iii) is located on the Outer Continental Shelf or in or on waters above the Outer Continental 
Shelf.”13 The Environmental Protection Agency’s (EPA’s) implementing OCS Air Regulations at 40 
CFR § 55 adopt the statutory definition of an OCS source and further clarify that vessels are only 
considered OCS sources when they are: “(1) Permanently or temporarily attached to the seabed 
and erected thereon and used for the purpose of exploring, developing or producing resources 
therefrom, within the meaning of section 4(a)(1) of OCSLA (43 U.S.C. § 1331 et seq.); or (2) 
Physically attached to an OCS facility, in which case only the stationary sources aspects of the 
vessels will be regulated.”  


As described further in Section 3.1.1, the Project’s activities and equipment that meet the 
definition of an OCS source are expected to include engines and equipment on the wind turbine 
generators (WTGs), electrical service platform(s) (ESP[s]), and certain vessels operating within the 
Phase 1 Southern Wind Development Area (SWDA). These individual OCS sources are collectively 
viewed as part of a single facility that meets the definition of an OCS source (see Section 3.1.2). 
Although only a small subset of the Project’s vessels will meet the definition of an OCS source, 
emissions from all vessels servicing or associated with an OCS source (when within 25 nautical 
miles [NM]) are considered when calculating the potential emissions from the OCS source for 
regulatory applicability purposes (see 40 CFR § 55.2). Potential emissions are discussed in Section 
3.2.  


3.1.1 Equipment and Activities that are OCS Sources  


Any engines and other emitting equipment located on the WTGs, ESP(s), and their foundations 
will meet the statutory definition of an OCS source because they: 


1. Emit or have the potential to emit any air pollutant: Engines and other equipment 
located on the WTGs, ESP(s), and their foundations, have the potential to emit air 
pollutants during the construction and/or operation of the Project. 


2. Are regulated or authorized under the Outer Continental Shelf Lands Act (OCSLA): 
Section 388 of the Energy Policy Act of 2005 amended Section 8 of the OCSLA to allow the 
EPA and the Department of the Interior (which includes the Bureau of Ocean Energy 
Management [BOEM]) to authorize activities on the OCS that "produce or support 
production, transportation, or transmission of energy from sources other than oil and 


 


13  See 42 U.S.C. § 7627(a)(4).  
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gas." Section 4(a) of the OCSLA was recently amended by the National Defense 
Authorization Act for Fiscal Year 2021 14  to explicitly include “non-mineral energy 
resources” such as offshore wind energy. Since BOEM will approve, approve with 
modifications, or disapprove the New England Wind Construction and Operations Plan 
(which covers the Project) and EPA has the authority to issue an OCS Air Permit for the 
Project, the Project is regulated or authorized under the OCSLA.  


3. Is located on the OCS: The term “Outer Continental Shelf” has the meaning provided by 
section 2 of the OCSLA, which defines the term as "all submerged lands lying seaward and 
outside of the area of lands beneath navigable waters as defined in section 1301 of this 
title, and of which the subsoil and seabed appertain to the United States [US] and are 
subject to its jurisdiction and control.” “Lands beneath navigable waters” include all land 
covered by non-tidal water within State boundaries and all land covered by tidal waters 
at mean high tide extending three geographical miles out to sea (43 U.S.C. § 1301). In 
other words, the OCS is all submerged lands lying seaward of a state’s territorial boundary 
that are under US jurisdiction, which typically extends 200 NM out to sea (BOEM 2018). 
The Project’s WTGs and ESP(s) will be located in federal waters on the OCS (see Figure 
1- 1). 


Whether a Project-related vessel becomes an OCS source depends on how and where that vessel 
is, in essence, remaining stationary on the OCS (EPA Region 1 2021). In addition to meeting the 
three criteria above, to meet the definition of OCS source, a vessel must be: 


1. Permanently or temporarily attached to the seabed or an existing OCS source: 
“Attachment” for the purposes of being an OCS source does not mean “any physical 
connection.” Rather, the purpose of the “attachment” must be to “prevent or minimize 
relative movement” between the vessel and the seabed (EPA Region 1 2021). 


2. Erected on the seabed: In the South Fork Wind Fact Sheet, EPA Region 1 found that in 
order for a vessel to be “erected” on the seabed, it must remain stationary while it 
conducts its OCS activity and be located where the OCS activity (i.e., generation of power) 
is reasonably expected to occur (EPA Region 1 2021). Consistent with EPA Region 1’s 
interpretation, vessels must be located within the Phase 1 SWDA in order to be 
considered an OCS source. 


3. Used for the purpose of exploring, developing, or producing resources, within the 
meaning of Section 4(a)(1) of OCSLA: In the South Fork Wind Fact Sheet, EPA Region 1 
explained that the terms “exploring,” “developing,” and “producing,” as defined in 
OCSLA, do not include construction other than platform construction. Therefore, vessels 
used during the Project’s construction period must contribute to platform construction 
(i.e., construction of the WTGs, ESP(s), and/or foundations) in order to meet the definition 


 


14 See the William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year 2021. 
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of OCS source (EPA Region 1 2021). The OCSLA’s definition of “production” includes 
activities such as field operations, operation monitoring, and maintenance; therefore, 
vessels must be actively contributing to operations and maintenance (O&M) activities 
while meeting the above two criteria in order to meet the definition of an OCS source.  


A vessel that merely makes a connection to the seabed or another OCS source, but does not use 
that connection to remain stationary (relative to the seabed) is not an OCS source. For example, 
a dynamic positioning (DP) foundation installation vessel may be indirectly connected to the 
seabed via the pile, but the vessel is not connected to the pile in order to “prevent or minimize 
relative movement” between the vessel and the seabed. Therefore, this vessel would not meet 
the definition of an OCS source. 


EPA Region 1 (2021) has determined that pull-ahead anchor cable laying vessels are not OCS 
sources because they are not “erected” on the seabed nor are they “used for the purpose of 
exploring, developing or producing resources therefrom, within the meaning of section 4(a)(1) of 
OCSLA.” This is because “the phrase ‘erected thereon’ for the purposes of an OCS source 
definition requires a more secure, stationary activity than cable laying” and because pull-ahead 
anchor cable laying vessels do not contribute to platform construction (and no other type of 
construction is implicated in the OCSLA’s definitions) (EPA Region 1 2021).  


In general, OCS sources during the construction and operation of the Project are expected to 
include: 


♦ Engines on the WTGs and their foundations: Any compression-ignition internal 
combustion engines placed on the WTGs or their foundations are considered OCS 
sources. One or more portable generators up to ~150 kilowatts (kW) in size may be used 
temporarily on the WTGs to support installation and commissioning activities, such as 
cable pull-in, offshore cable testing, and WTG commissioning.  


♦ Engines on the ESP(s) (topside and foundation): Any compression-ignition internal 
combustion engines placed on or in the ESP(s) are considered OCS sources. It is assumed 
that the Project’s ESP(s) will collectively require two permanent generators up to ~450 
kW in size to provide backup power to critical systems. These backup generators would 
operate for emergencies and reliability testing during O&M. Emergencies include 
unplanned loss of grid power or a failure of the offshore cable system that requires an 
ESP to be disconnected from external power (either from onshore or the WTGs). During 
construction, the back-up generators on the ESP(s) will likely be used to provide power 
for installation and commissioning activities on the ESP(s) until they can be connected to 
the electrical grid (although this power could come from other generators of similar size). 
Because the back-up generators on the ESP(s) may be used for installation and 
commissioning activities, they are considered non-emergency engines. Additional smaller 
generators (e.g., generators to power winches) will likely be used temporarily on the 
ESP(s) during construction.  
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♦ Jack-up vessels while jacked-up at the Phase 1 SWDA: A jack-up vessel that supports 
platform construction (i.e., WTG, ESP, or foundation installation) or O&M activities will 
become an OCS source once three or more of its legs15 have attached to the seafloor 
within the Phase 1 SWDA (EPA Region 1 2011; EPA Region 1 2019a). Any air-polluting 
equipment/engines on the jack-up vessel (e.g., the vessel’s auxiliary engines, pile driving 
hammer engines [if present], etc.) that operate while the vessel meets the definition of 
an OCS source are also OCS sources. Once fewer than three jack-up legs are attached to 
the seafloor, the jack-up vessel and any other engines on the vessel cease to be OCS 
sources and are no longer subject to the stationary source requirements of 40 CFR Part 
55.16  


♦ Vessels while anchored at the Phase 1 SWDA: Project vessels that anchor to the seabed 
within the Phase 1 SWDA will become OCS sources once one or more17 anchors are placed 
on the seabed and the vessel is stationary while performing an activity that supports 
platform construction or O&M activities. Any air-polluting equipment/engines that 
operate on anchored vessels while they meet the definition of an OCS source will also be 
considered OCS sources. Once all anchors are removed from the seabed, the vessel and 
any other engines/equipment on the vessel cease to be OCS sources. As noted above, 
anchored cable laying vessels are not considered OCS sources. Other vessels might anchor 
while idle (i.e., not performing activities supporting construction or O&M); these vessels 
would not be considered OCS sources.  


♦ Vessels that securely attach to OCS sources: Some Project vessels may moor or otherwise 
attach to an OCS source such as an ESP or jack-up vessel. As described above, a vessel 
that is connected to an existing OCS source would only become an OCS source if the 
attachment is used to keep the vessel stationary while performing an activity that 
supports platform construction or O&M activities. Any air-polluting equipment/engines 
that operate on such vessels while securely attached to an OCS source would also be 
considered OCS sources. For example, if a crew transfer vessel (CTV) tethered to an ESP 
and shut off its propulsion engines but left its auxiliary engines running while unloading 
equipment and crew, the CTV’s auxiliary engines would be regulated as OCS sources. 
Once a vessel detaches from another OCS source, the vessel and any other 
engines/equipment on the vessel cease to be OCS sources. 


 


15  A jack-up vessel is only stable enough to contribute to platform construction or O&M activities once three legs 
are planted on the seabed.  


16  The courts have upheld EPA’s interpretation that vessels are only considered OCS sources while they are 
attached to the seabed. See for example, Resisting Environmental Destruction on Indigenous Lands v. EPA, 716 
F.3d 1155 (2013).  


17  EPA Region 10 has permitted drilling vessels as OCS sources when attached to the seabed by at least one anchor. 
See EPA Region 10 (2011a), EPA Region 10 (2011b), and EPA Region 10 (2011c).  
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Table 3-1 below identifies which specific vessel types are expected to meet the criteria included 
in the definition of an OCS source during construction and operation of the Project.  


Table 3-1 Which Project Vessels Meet the Definition of an OCS Source 


Vessel Type  Does it Meet the Definition of an OCS Source?  
Anchor handling tug 
supply (AHTS) vessels  


No. AHTS vessels used to relocate another vessel’s anchors or transport noise 
mitigation devices (e.g., bubble curtains) do not securely attach to the seabed. In In 
re Shell Gulf of Mex., Inc., 15 E.A.D, EPA determined that an icebreaker vessel is not 
“attached” to a drill ship when the icebreaker is setting or receiving the drill ship’s 
anchors (EPA Region 1 2021). If bubble curtains are deployed from an AHTS vessel, 
the bubble curtain hose would extend from the vessel and lay on the seabed; 
however, because the hose would not be used to restrict the movement of the 
vessel, the vessel would not be considered attached to the seabed. 


Barges Unlikely, but possible if a barge transporting Project components moors to a jacked-
up vessel during WTG, ESP, or foundation installation.  


Bunkering vessels No. These vessels (if used) would not be “used for the purpose of exploring, 
developing or producing resources therefrom, within the meaning of section 4(a)(1) 
of OCSLA.” 


Cable laying vessels No. As noted above, EPA Region 1 has found that cable laying vessels are not OCS 
sources. 


Crew transfer vessels 
(CTVs) 


Unlikely, but possible. To deliver crew or cargo, CTVs typically push up against 
structures (e.g., foundation boat landings) or vessels by keeping their propulsion 
engines engaged, without attaching to the structure or vessel; in this scenario, the 
CTV is not an OCS source because the CTV is using its propulsion engines to remain 
stationary. However, it is possible that a CTV could moor to a foundation in order to 
remain stationary while being used for “exploring,” “developing,” and “producing,” 
as defined in OCSLA (e.g., while performing O&M activities).  


Heavy lift vessels (HLVs) No. HLVs are expected to operate on DP while installing foundations, ESP(s), and/or 
WTGs (i.e., contributing to platform construction). During foundation installation, an 
HLV may be indirectly connected to the seabed via the pile, but the vessel is not 
connected to the pile in order to “prevent or minimize relative movement” between 
the vessel and the seabed.  


Heavy transport vessels 
(HTVs) 


No. HTVs will likely be DP vessels that will not attach to the seabed or an existing 
OCS source.  
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Table 3-1 Which Project Vessels Meet the Definition of an OCS Source (Continued) 


Vessel Type  Does it Meet the Definition of an OCS Source?  
Jack-up vessels Yes, but only when at least three legs are attached to the seabed and the vessel is 


engaged in platform construction (i.e., WTG, ESP, or foundation installation) or O&M 
activities. The Proponent expects the main WTG installation vessel(s) to be jack-up 
vessel(s), which would meet the definition of an OCS source. “Feeder” jack-up 
vessels, which may be used to transport WTG components, would only meet the 
definition of an OCS source while jacked-up next to a foundation to offload WTG 
components. Jack-up vessels that do not contribute to platform construction or 
O&M activities (such as those used for cable splicing) would not be “used for the 
purpose of exploring, developing or producing resources therefrom, within the 
meaning of section 4(a)(1) of OCSLA” and therefore, would not meet the definition 
of an OCS source. 


Scour/cable protection 
installation vessels (e.g., 
fallpipe vessels) 


No. A scour protection vessel or cable protection vessel does not attach to the 
seabed in order to remain stationary. It uses a fall pipe, side dumping, or a 
crane/bucket to deposit stone, concrete mattresses, or half-shell pipe. The end of 
the fall pipe is typically positioned approximately 10 m above the seabed.  


Service operation vessels 
(SOVs) 


No. SOVs are DP vessels. Although gangways may be used to transfer crew and 
equipment from an SOV to a WTG or ESP, since the gangway is not used to “prevent 
or minimize relative movement” between the vessel and seabed (it merely rests on 
the foundation), that vessel would not become an OCS source.  


Support vessels (e.g., 
work boats, supply boats, 
floating accommodation 
vessels) 


Unlikely, but possible if a support vessel anchors or moors to an existing OCS source 
while supporting WTG, ESP, or foundation installation. Pre-lay grapnel run vessels, 
which will simply drag a grapnel train (a series of different sized and shaped hooks) 
across the seafloor, would not become an OCS source.  


Survey vessels No. Survey vessels do not attach to the seabed in order to remain stationary while 
performing survey work. 


Tugboats/towboats/push 
boats 


Unlikely, but possible if a tugboat/towboat/push boat anchors to the seabed or 
moors to an OCS source to remain stationary while performing platform construction 
or O&M activities. 


 


With respect to the OCS sources described above, it is important to note the following: 


♦ Engines on jack-up vessels, anchored vessels, and other vessels that meet the definition 
of an OCS source, as well as equipment on those vessels, would normally be regulated as 
nonroad or marine engines (i.e., mobile sources). However, EPA has taken the position 
that “all engines, including engines on vessels that meet the definition of an OCS source 
and are ‘operating as OCS sources’ are regulated as stationary sources and are subject to 
the applicable requirements of 40 C.F.R. part 55, including control technology 
requirements” [emphasis added] (EPA Region 1 2021).  
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♦ The Proponent does not intend to own any vessels that become OCS sources (i.e., they 
will be supplied by third-party contractors). 


♦ The Project’s vessels are not expected to have boilers that combust fuel while the vessel 
operates as an OCS source.  


♦ As described in the Vineyard Wind 1 and South Fork Wind OCS Air Permits, in the case of 
a safety issue, engine failure, or a storm at sea that requires a vessel to attach temporarily 
to the seabed, the vessel will not be considered an OCS source as a result of that 
attachment. 


The engine sizes, durations of activities, and other assumptions used in this OCS Air Permit 
Application reflect the most current Project design to the best of the Proponent’s knowledge at 
the time of submission, but because the Proponent is still selecting contractors and finalizing the 
design its facilities, certain engine specifications and other Project details may change after the 
submission of this Application. As further discussed in Section 5.2, the Proponent will not know 
exactly which third-party engines will be used until much closer to the start of construction and 
operation because the required equipment and vessels depend on the final design of the facilities, 
construction and repair plans change on short notice, the market demand for vessels is 
substantial, and the Jones Act imposes limitations on available vessels. For these reasons, vessels 
and equipment may also be changed out after construction begins. 


The Proponent also notes that although sulfur hexafluoride (SF6)-containing equipment (e.g., 
switchgear) on the WTGs and ESP(s) are sealed, they have the potential to emit fugitive emissions 
of a greenhouse gas (GHG). However, the presence of SF6-containing equipment does not by itself 
cause a WTG or ESP to be an OCS source because:  


♦ SF6 is not a regulated air pollutant within the context of Section 328(a) of the CAA and its 
implementing regulations. EPA “interpret[s] its regulatory authority under section 328 to 
be restricted to federal and state criteria pollutants, and pollutants regulated pursuant to 
PSD, and has limited its rule to these pollutants.” See 57 FR 40804 (Sept. 4, 1992). 


♦ SF6 is neither a criteria pollutant nor a pollutant regulated under the Prevention of 
Significant Deterioration (PSD) program. See 43 FR 26403, codified, as amended, at 40 
CFR § 52.21(b)(1), (2), and (50) (defining a regulated pollutant under the PSD program); 
Utility Air Regulatory Group v. EPA, 573 US 302 (2014) (holding emissions of GHGs alone 
do not trigger either PSD or Title V permitting requirements). 


♦ The PSD regulations at 40 CFR § 52.21(b)(1)(iii) specifically exclude fugitive emissions 
when determining PSD applicability.  


Nevertheless, SF6-containing equipment on the WTGs and ESP(s) are addressed throughout this 
Application in the event that EPA determines such equipment meet the definition of an OCS 
source.  
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3.1.2 OCS Facility  


As described in the Vineyard Wind 1 Fact Sheet and Statement of Basis, EPA found it appropriate 
to aggregate the WTGs, ESP(s), and vessels that become OCS sources within the Vineyard Wind 1 
Wind Development Area as a single facility for the purpose of applying CAA permitting programs 
(EPA Region 1 2019a). As the Vineyard Wind 1 Source Determination Analysis explains, based on 
the definitions of “stationary source” and “major source” under applicable CAA permitting 
programs, pollutant-emitting activities must meet the following three criteria to be considered a 
single OCS facility:  


1. Same industrial grouping 


2. Located on contiguous or adjacent properties 


3. Under common control 


Although Phase 1 of New England Wind, Phase 2 of New England Wind, and the previously-
permitted Vineyard Wind 1 project are three independent offshore renewable wind energy 
projects, EPA Region 1 has determined that their pollutant-emitting activities: (1) have the same 
major industrial classification (Standard Industrial Classification [SIC] Code 4911); (2) are located 
on contiguous or adjacent properties (see Figure 3-1); and (3) are under common control. 
Therefore, all three projects’ pollutant-emitting activities that meet the definition of an OCS 
source are viewed as a single OCS source for the purposes of determining the applicability of other 
CAA programs. As further described in the memo submitted to EPA on July 8, 2022, because Phase 
1 and Phase 2 of New England Wind are not “substantially related” projects under EPA’s (2018) 
project aggregation policy, they constitute two separate major modifications to the existing major 
source created by Vineyard Wind 1 (2022 letter from G Edens to EPA Region 1; unreferenced). 
Phase 1 will be the first modification to the existing Vineyard Wind 1 source, followed by Phase 
2.18 This Application only addresses the first modification to the existing source (i.e., Phase 1 of 
New England Wind, or the “Project”), assuming the second modification (i.e., Phase 2 of New 
England Wind) does not yet exist.19  


  


 


18  EPA Region 1 concurred with this determination during a meeting with the Proponent on July 26, 2022.  
19  The OCS Air Permit Application for Phase 2 of New England Wind will assume that both Vineyard Wind 1 and 


Phase 1 of New England Wind exist by the time Phase 2 construction begins.  
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3.2 Potential Emissions 


Under the OCS Air Regulations, potential emissions are defined as “the maximum emissions of a 
pollutant from an OCS source operating at its design capacity.” The definition of potential 
emissions at 40 CFR Part 55.2 also provides that:  


Pursuant to section 328 of the Act, emissions from vessels servicing or associated with 
an OCS source shall be considered direct emissions from such a source while at the 
source, and while en route to or from the source when within 25 miles of the source, 
and shall be included in the “potential to emit” for an OCS source. This definition does 
not alter or affect the use of this term for any other purposes under 40 CFR §§ 55.13 
or 55.14 of this part, except that vessel emissions must be included in the “potential 
to emit” as used in 40 CFR §§ 55.13 or 55.14 of this part. 


Thus, emissions from vessels servicing or associated with an OCS source that are at the source, 
traveling to the source, or traveling from the source (when within 25 NM20) are considered in 
determining the potential to emit (PTE) or “potential emissions” of the OCS source, regardless of 
whether or not they meet the definition of an OCS source. This definition of PTE applies to the 
federal, state, and local regulations listed in 40 CFR Parts 55.13 and 55.14 even though the 
definition of PTE contained in those federal, state, and local regulations typically does not include 
emissions from mobile sources. 


The potential emissions from the Project, including emissions from vessels that are not regulated 
as OCS sources, are used to determine: (1) the applicability of other CAA permitting programs 
(e.g., Nonattainment New Source Review, PSD, CAA title V operating permits); (2) determining 
the number of offsets required for the Project’s operational period; and (3) determining the 
impacts of the Project’s emissions on ambient air and Class I areas. 


As described in Sections 2.2.6 and 2.3.4, potential air emission sources during the offshore 
construction and operation of the Project include vessels, engines on offshore construction 
equipment, and generators as well as some fugitive emissions. A more detailed inventory of all 
anticipated emission points that are included in the PTE, including assumed engine sizes, hours of 
operation, load factors, emission factors, and fuel consumption rates are provided in the Air 
Emissions Calculation Methodology (see Appendix A). As noted in Section 3.1.1 and further 
explained in Section 5.2, all vessel and equipment specifications are highly speculative at this 
stage of the development process and are subject to change.  


 


20  During a meeting between the Proponent and EPA Region 1 on November 10, 2020, EPA staff clarified their 
interpretation that “25 miles” as used in 40 CFR Part 55 refers to 25 nautical miles as opposed to 25 statute 
miles.  
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For the purposes of determining potential emissions, the Proponent has used the centroid of the 
Phase 1 SWDA as the point to estimate vessel emissions within 25 NM of the facility (see Figure 
3-2).21 As described in the South Fork Wind (SFW) Fact Sheet (EPA Region 1 2021):  


For the purposes of determining the potential emissions, the EPA has determined it 
is appropriate to use the center of the WA [Work Area], i.e., the centroid, as the point 
to estimate vessel emissions within 25 nautical miles of the facility. With a fixed point, 
SFW will be accounting for vessel emissions sometimes from slightly more than 25 
nautical miles from the OCS source and sometimes less. The use of a centroid should 
result in a slight overestimate of emissions on some days canceling out the slight 
underestimate of emissions on other days. Using the center as the point to estimate 
emissions is a sensible approach for permitting and enforcement purposes and 
provides greater certainty for the EPA and the permit applicant. 


The use of a 25 NM buffer from the centroid, as opposed to a 25 NM buffer from the edge of the 
Phase 1 SWDA or from each individual OCS source, is appropriate when calculating potential 
emissions and future tracking of actual emissions. Applying a 25 NM buffer from each OCS source 
for each vessel trip would not result in substantively different total emissions compared to the 
use of the centroid. Due to the Project’s 1 x 1 NM WTG/ESP grid layout (see Figure 3-2), the 
Project’s activities are evenly distributed across the Phase 1 SWDA, such that longer and shorter 
distances will tend to even out in the overall calculation. For compliance purposes, it would be 
overly complex to require contractors to track emissions from a buffer that changes each vessel 
trip to a different OCS source, given the hundreds of vessel trips expected during O&M. 
Calculating emissions based on a 25 NM buffer from the Phase 1 SWDA boundary would be 
unnecessarily conservative and burdensome. Such an approach at the application stage would 
require the Proponent to guess the origin/destination within the Phase 1 SWDA for roughly 3,100 
vessel trips, which would, on average, yield vessel trip distances exceeding 25 NM. From a 
recordkeeping and reporting perspective, establishing a buffer around a centroid is the only 
logistically feasible and reliable approach for tracking vessel emissions. 


  


 


21  To estimate potential emissions from transiting vessels, the Proponent has assumed that all vessels travel at 
least 50 nautical miles each round trip to the Phase 1 SWDA (i.e., at least 25 NM each way), regardless of the 
vessels’ origin/destination. For vessels that will travel extensively within 25 NM of the centroid of the Phase 1 
SWDA (rather than directly to and from port), the total travel distance includes distance traveled between 
WTGs/ESP(s) or along the offshore cables. Although cable laying vessels are not considered OCS sources, the 
Proponent has conservatively included emissions from cable laying vessels and supporting vessels traveling 
to/from the OECC when within 25 NM of the centroid of the Phase 1 SWDA. 
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Vessels used to transport components of the offshore facilities from Europe directly to a US port 
are not included in the estimate of potential emissions because those vessels would not be “at 
the source” or “enroute to or from the source.” Similarly, vessel emissions from hoteling and 
maneuvering in port are not included in the PTE because those vessels are not “enroute to or 
from the source.” 


Section 3.2.1 provides a brief summary of the methods used to estimate potential emissions. A 
detailed explanation of the calculation methods is provided in Appendix A. Section 3.2.2 provides 
the estimates of the Project’s potential emissions during construction and O&M.  


3.2.1 Emissions Estimation Methodology  


The Project’s potential emissions were calculated by estimating the duration and intensity of 
emissions-generating activities and multiplying those estimates by appropriate emission factors. 
To the best of the Proponent’s knowledge, the methods and emission factors used in this 
Application are the most current and appropriate publicly available methods and factors for the 
specific activities that will be conducted during the Project. The pollutants included in the air 
emissions analysis are: nitrogen oxides (NOx), volatile organic compounds (VOCs), carbon 
monoxide (CO), particulate matter 10 microns or smaller (PM10), particulate matter 2.5 microns 
or smaller (PM2.5, a subset of PM10), sulfur dioxide (SO2), lead (Pb), total hazardous air pollutants 
(HAPs, individual compounds are either VOC or PM), sulfuric acid (H2SO4), and GHG emissions, 
reported as carbon dioxide equivalent (CO2e). 


The Project-related assumptions used in this Application are based on the maximum parameters 
included the Project Design Envelope (i.e., the Project’s maximum design scenario) and reflect the 
most current Project design to the best of the Proponent’s knowledge at the time of submission. 
Since the Proponent is still selecting contractors and finalizing the design its facilities, certain 
engine sizes, operational activities, and other Project details may change after the submission of 
this Application. 


There are four primary categories of sources for which emissions were calculated for this 
Application: 


1. Commercial marine vessels 
2. Offshore generators  
3. Other offshore construction equipment 
4. Fugitive emissions 


In general, the same basic equation was used to estimate emissions from vessels, generators, and 
other construction equipment for each pollutant: 


𝐸𝐸 =  𝑘𝑘𝑘𝑘 ∗ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐿𝐿 ∗ 𝐸𝐸𝐿𝐿 ∗ 1.10231 𝑥𝑥 10−6 
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Where:  


♦ 𝐸𝐸 = total emissions (US tons)  
♦ 𝑘𝑘𝑘𝑘 = total engine size (kW) 
♦ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = duration of each activity (hours [hr]) 
♦ 𝐿𝐿𝐿𝐿 = engine load factor (unitless) 
♦ 𝐸𝐸𝐿𝐿 = emission factor (grams [g]/kW-hr) 
♦ 1.10231 𝑥𝑥 10−6 = grams to ton conversion factor  


Engine sizes were largely based on the specifications of actual vessels/equipment that may be 
used for the Project or are closely representative of the type of vessels/equipment that are 
expected to be used. The duration of each activity and the number of vessel trips were provided 
by the Proponent’s engineers. Hours of operation for a vessel’s engines while in transit were 
calculated from the vessel’s speed and total distance traveled by the vessel while within 25 NM 
of the centroid of the Phase 1 SWDA. Load factors and emission factors were based on applicable 
emission standards, BOEM guidance, EPA guidance, and historical operational data from vessel 
suppliers.  


Fugitive emissions of solvents, paints, coatings, diesel fuel storage/transfer, SF6, and other 
miscellaneous sources were approximated based on equipment and product specification sheets 
or were assumed to be trivial.  


See Appendix A for a detailed description of the methods used to estimate emissions from vessels, 
offshore generators, and other offshore construction equipment, as well as fugitive emissions.  


3.2.2 Summary of Potential Emissions  


Tables 3-2 and 3-3 provide estimates of the Project’s potential emissions during construction and 
operation. In accordance with the definition of potential emissions in 40 CFR § 55.2, these 
estimates include emissions from vessels servicing or associated with an OCS source while at the 
source and while traveling to or from the source when within 25 NM. The estimates are based on 
the maximum number of WTGs and ESPs that could be installed for the Project (i.e., 62 WTGs and 
two ESPs). Table 3-3 provides emission estimates for a typical year of operation (for planned, 
routine O&M activities) as well as an estimate of the maximum annual operational air emissions 
(assuming several repair activities occur all within the same year).  
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Table 3-2 Potential Emissions from Construction of Phase 1 of New England Wind  


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 
Total Construction 
Emissions (US tons) 


3,923 83 923 125 120 30 11 0.02 247,020 1.4 


Maximum Construction 
Emissions During One 
Year (US tons per year 
[tpy]) 


2,771 61 640 87 84 26 8 0.01 169,631 1.2 


  
Table 3-3 Potential Emissions from Operation of Phase 1 of New England Wind 


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 
Operational Emissions, 
Typical Year (US tpy) 


225 4 57 8 7 0.6 0.6 0.00 16,168 0.03 


Operational Emissions, 
Maximum Year (US tpy) 


283 5 71 9 9 1.0 0.8 0.00 19,965 0.04 
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4.0 APPLICABLE REGULATORY REQUIREMENTS 


4.1 OCS Air Regulations  


The Outer Continental Shelf (OCS) Air Regulations at 40 CFR Part 55, which implement Section 
328(a)(1) of the Clean Air Act, establish federal air pollution control requirements for OCS sources 
located in federal waters. The Project’s OCS sources are described in Section 3.1. Under 40 CFR 
Part 55, OCS sources located within 25 nautical miles (NM) beyond a state’s seaward boundary 
are also required to comply with the state air quality requirements of the Corresponding Onshore 
Area (COA). As described in Section 4.3, the Project is located within 25 NM of Massachusetts, 
which has been designated as the COA.  


The requirements for an OCS Air Permit Application are found at 40 CFR Part 55.6. Pursuant to 40 
CFR Part 55.6(a)(1)(ii), an OCS Air Permit Application must describe all the requirements of the 
OCS Air Regulations, including federal and state regulations that are incorporated by reference, 
and how the source will comply with the applicable requirements. The following sections describe 
the federal and state requirements that pertain to the Project in order to satisfy the OCS Air 
Regulations. 


4.2 Federal Requirements Incorporated into 40 CFR Part 55  


40 CFR § 55.13 sets forth the federal requirements that apply to OCS sources. The applicability of 
each federal requirement is summarized in Table 4-1 and described in greater detail in the 
following sections.  


Table 4-1 Applicability of Federal Requirements in 40 CFR § 55.13 


Regulation  Regulatory Program  Applicability 
40 CFR § 60 New Source Performance 


Standards (NSPS)  
40 CFR § 60, Subpart IIII applies to the Project’s OCS sources.  


40 CFR § 52.21 Prevention of Significant 
Deterioration (PSD) 
Review 


PSD Review applies to the Project. A Best Available Control 
Technology (BACT) analysis is required for pollutants that exceed the 
significant emission rate threshold (see Section 5.3). Emissions from 
construction activities are considered temporary and are exempt from 
the requirements to perform a Source Impact Analysis, an Air Quality 
Analysis, and additional impacts analyses since those emissions 
impact no Class I area or area of known increment violation. 
Operational emissions require these modeling analyses, which are 
provided in the Air Quality Modeling Report (see Appendix B).  


40 CFR § 61& 
40 CFR § 63 


National Emission 
Standards for Hazardous 
Air Pollutants (NESHAPs) 


40 CFR § 61 does not apply to the Project. 40 CFR Part 63, Subpart ZZZZ 
applies to the Project’s OCS sources.  
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Table 4-1 Applicability of Federal Requirements in 40 CFR § 55.13 (Continued) 


Regulation  Regulatory Program  Applicability 
40 CFR § 70 & 
40 CFR § 71 


Federal Operating Permit 
Program 


The Environmental Protection Agency (EPA) has delegated the 
authority to administer the 40 CFR § 70 Operating Permit Program to 
the State of Massachusetts. Therefore, the Project is not subject to 40 
CFR § 71.  


40 CFR § 52.10, 
40 CFR § 52.24, 
and 40 CFR § 
51 (and 
Appendix S to 
Part 51) 


Review of New Sources 
and Modifications, 
Requirements for 
Preparation, Adoption, 
and Submittal of 
Implementation Plans, 
Statutory Restriction on 
New Sources, & Emission 
Offset Interpretive Ruling  


These regulations do not apply since Massachusetts has an approved 
State Implementation Plan (SIP) and New Source Review (NSR) 
program.  


 
4.2.1 Federal New Source Performance Standards  


Pursuant to 40 CFR § 55.13(c), New Source Performance Standards (NSPS) apply to OCS sources 
in the same manner as in the COA. NSPS are a set of technology-based federal standards that 
apply to specific categories of stationary sources of air pollution. The broad definition of OCS 
source contained in the OCS Air Regulations require that some marine vessel engines and offshore 
construction equipment (which are typically not considered stationary sources) be subject to 
NSPS (see Section 3.1.1).22 The only NSPS category under 40 CFR Part 60 that applies to the 
Project’s OCS sources is Subpart IIII —Standards of Performance for Stationary Compression 
Ignition Internal Combustion Engines (see 40 CFR Part 60.4200 – 60.4219).23  


 


22  As described in the South Fork Wind Fact Sheet, “all engines, including engines on vessels that meet the 
definition of an OCS source and are “operating as OCS sources” are regulated as stationary sources and are 
subject to the applicable requirements of 40 C.F.R. part 55, including control technology requirements.” This 
includes engines that would otherwise meet the definition of nonroad engine.  


23  Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units) 
does not apply because all vessels that meet the definition of an OCS source are expected to contain unfired 
boilers that will heat water using excess heat from the vessel’s engines. Subpart Kb (Standards of Performance 
for Volatile Organic Liquid Storage Vessels [Including Petroleum Liquid Storage Vessels] for Which Construction, 
Reconstruction, or Modification Commenced After July 23, 1984) does not apply because the maximum true 
vapor pressure of marine distillate, marine residual, and ULSD (i.e., the fuels proposed as LAER and BACT, see 
Section 5), is less than 3.5 kPa. Subpart JJJJ (Standards of Performance for Stationary Spark Ignition Internal 
Combustion Engines) does not apply because the Proponent does not expect any of the engines that meet the 
definition of an OCS source to be spark-ignition engines.  
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The Proponent expects all engines on the Project’s OCS sources to be non-emergency 24 
compression-ignition internal combustion engines (see Section 3.1.1). Owners and operators of 
such engines are subject to the NSPS emission standards in 40 CFR § 60.4204. Table 4-2 presents 
the NSPS that apply to compression-ignition internal combustion engines with a displacement of 
less than 30 liters per cylinder. For the purposes of determining which emission limit is applicable 
to these internal combustion engines, the date that construction commences is the date the 
engine is ordered by the original owner or operator. 


Table 4-2 NSPS for Non-Emergency Stationary Compression-Ignition Internal Combustion Engines 
with a Displacement Less Than 30 Liters per Cylinder  


Model Year Engine Size 
(kilowatts 


[kW]) 


Displacement 
(liters per 
cylinder) 


Emission Standards3 


40 CFR § 60.4204(a) 
Pre-20071  all <10 Table 1 of Subpart IIII  
Pre-20071 all  10 ≤ D < 30 40 CFR § 1042, Appendix I (EPA Tiers 1 and 2 marine engine 


standards) 
40 CFR § 60.4204(b) (from 40 CFR in § 60.4201(a) through (e)) 


2007 or later2 ≤ 2,237 <10 40 CFR § 1039 or 40 CFR § 1039, Appendix I (EPA Tiers 1–4 nonroad 
engine standards) OR 40 CFR § 1042 or 40 CFR § 1042, Appendix I 
(EPA Tiers 1–4 marine engine standards) 


2007–20102 > 2,237 < 10 Table 1 of Subpart IIII OR 40 CFR § 1042 or 40 CFR § 1042, 
Appendix I (EPA Tiers 1–4 marine engine standards) 


2011 or later2 > 2,237 <10 40 CFR § 1039 (EPA Tier 4 nonroad engine standards) OR 40 CFR § 
1042 or 40 CFR § 1042, Appendix I (EPA Tiers 1–4 marine engine 
standards) 


2007–2012 all 10 ≤ D < 30 Tier 2 standards at 40 CFR § 1042, Appendix I (EPA Tiers 1 and 2 
marine engine standards) 2013 ≥ 3,700 10 ≤ D < 15  


2013 all 15 ≤ D < 30 
2013 < 3,700 10 ≤ D < 15  40 CFR § 1042 (EPA Tiers 2–4 marine engine standards) 
2014 and later All  10 ≤ D < 30 
Notes:  
1. Subpart IIII only applies to owners and operators of compression-ignition internal combustion engines (excluding fire pump 


engines) whose engines were manufactured after April 1, 2006 or were modified or reconstructed after July 11, 2005.  
2. Per 40 CFR § 60.4201(f), non-emergency compression-ignition internal combustion engines with a displacement of less 


than 10 liters per cylinder may be certified to the provisions of 40 CFR Part 1042 or 40 CFR Part 1042, Appendix I if the 
engines are used solely in marine offshore installations.  


3. Foreign-flagged vessels are exempt from the marine engine standards within 40 CFR Part 1042 and 40 CFR Part 1042, 
Appendix I and instead are required to meet the emission standards in 40 CFR § 1043. 


 


24  The Proponent does not expect any emergency generators that are present on vessels to operate while the 
vessel is an OCS source.  
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The Environmental Protection Agency (EPA) recognizes in its NSPS that an owner of a stationary 
source in a marine environment can certify its engine based on the marine engine requirements 
at 40 CFR Part 1042 (including Appendix I) rather than the nonroad engine requirements at 40 
CFR Part 1039 (including Appendix I) (see 40 CFR § 60.4201(f)(2)). Therefore, as shown in Table 4-
2, the NSPS for non-emergency compression-ignition internal combustion engines with a 
displacement of less than 30 liters per cylinder located at a marine offshore installation are largely 
equivalent EPA’s marine engine emission standards at 40 CFR Part 1042 (including Appendix I). 
The only NSPS that does not cross reference EPA’s marine compression-ignition standards is for 
engines with a model year earlier than 2007 and a displacement of less than 10 liters per cylinder; 
these engines would be subject to Table 1 of Subpart IIII, which appears to be equivalent to EPA’s 
Tier 1 nonroad standards.  


Table 4-3 presents the NSPS that apply to compression-ignition internal combustion engines with 
a displacement of 30 liters per cylinder (see 40 CFR § 60.4204(c)).  


Table 4-3 NSPS for Non-Emergency Stationary Compression-Ignition Internal Combustion Engines 
with a Displacement of 30 Liters per Cylinder or More 


Date 
NOx Emissions Limit (g/kW-hr)1 


PM Emissions Limit  
n < 130 130 ≤ n < 2000 n ≥ 2000 


Pre-2012 17.0 45 · n-0.2 9.8 Reduce particulate matter (PM) emissions by 
60 percent or more, or limit the emissions of 
PM in the stationary compression-ignition 
internal combustion engine exhaust to 0.15 
grams per kilowatt-hour (g/kW-hr). 


2012–2016 14.4 44 · n-0.23 7.7 


2016 and later  3.4 9.0 · n-0.20 2.0 


Notes:  


1. n= maximum engine speed in revolutions per minute 


These NSPS for nitrogen oxide (NOx) emissions are nearly identical to EPA’s NOx emission 
standards for domestic Category 3 marine engines contained in 40 CFR Part 1042.104 as well as 
the International Maritime Organization’s (IMO’s) International Convention for the Prevention of 
Pollution from Ships (MARPOL) Annex VI Tier I, II, and III NOx emission standards for marine vessel 
engines in Emission Control Areas (except for a slight variation in model years). The Proponent 
will comply with 40 CFR Part 60, Subpart IIII by using engines on the wind turbine generators 
(WTGs), electrical service platform(s) (ESP[s]), and vessels operating as OCS sources that are 
certified by the manufacturer to meet the applicable emission standards in Subpart IIII, by 
complying with the work practice standards specified in Subpart IIII (as applicable), and by burning 
fuel that meets the sulfur content requirements and other specifications in 40 CFR § 60.4207. The 
Proponent notes that foreign-flagged vessels are exempt from having to meet the marine 
standards within 40 CFR Part 1042 (including Appendix I) and instead are required to meet the 
emission standards in 40 CFR § 1043. See Section 4.4 for additional discussion of EPA and MARPOL 
Annex VI emission standards and fuel sulfur content requirements for marine engines.  
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4.2.2 Prevention of Significant Deterioration Review 


The Prevention of Significant Deterioration (PSD) Program, found at 40 CFR § 52.21, is 
incorporated by reference into the OCS Air Regulations (see 40 CFR § 55.13(d)). PSD applies to 
OCS sources located beyond 25 NM of a state’s seaward boundary and to OCS sources within 25 
NM of a state’s seaward boundary if the PSD requirements are in effect in the COA. Per 40 CFR 
Part 52, Subpart W, the PSD program is in effect in Massachusetts.  


The PSD program applies to new major sources of criteria pollutants or major modifications to 
existing sources in areas designated as being in attainment with or unclassifiable with the ambient 
air quality standards. “Major modification” means any physical change in or change in the method 
of operation of a major stationary source that would result in: (1) a significant emissions increase 
of a regulated New Source Review (NSR) pollutant; and (2) a significant net emissions increase of 
that pollutant from the major stationary source.  


As described in Section 3.1.2, although Phase 1 of New England Wind, Phase 2 of New England 
Wind, and Vineyard Wind 1 are three separate offshore renewable wind energy projects, EPA has 
determined that they comprise a single stationary source. Vineyard Wind 1 is an existing major 
stationary source under PSD. Phase 1 of New England Wind constitutes the first of two 
modifications to the existing major source created by Vineyard Wind 1.  


For projects (i.e., modifications) that only involve the construction of new emission units, like 
Phase 1 of New England Wind, the significant emissions increase is the new emissions units’ 
potential to emit (PTE). Under the PSD program, “potential to emit” is defined as the maximum 
capacity of a source to emit a pollutant under its physical and operational design (see 40 CFR § 
52.21(b)(4)). Typically, emissions from mobile sources and secondary emissions25 do not count 
when determining a stationary source’s PTE. However, the definition of “potential emissions” in 
the OCS Air Regulations is expanded to include emissions from all vessels servicing or associated 
with an OCS source when within 25 NM (see Section 3.2). 


As shown in Table 4-4, Phase 1 of New England Wind is a major modification because it results in 
a significant emissions increase (per the definition of significant at 40 CFR § 52.21(b)(23)) of at 
least one regulated NSR pollutant.26 Greenhouse gas (GHG) emissions are included as a PSD  
  


 


25  Secondary emissions are defined as emissions resulting from the construction or operation of a major stationary 
source that do not come directly from the major stationary source itself (see 40 CFR § 52.21(b)(18)). 


26  During a meeting between the Proponent and EPA Region 1 on July 26, 2022, EPA advised that documenting 
whether a significant emissions increase (i.e., the first step of the process) will occur is sufficient to demonstrate 
that the Project is a major modification. EPA advised that a complex netting analysis to determine whether a 
significant net emissions increase will occur at the major stationary source (i.e., the second step of the process) 
is voluntary and not needed. 
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pollutant because the Project will result in a significant emissions increase of a regulated NSR 
pollutant other than GHGs and will cause an increase in GHG emissions of 75,000 tons per year 
(tpy) carbon dioxide equivalent (CO2e) or greater.  


Table 4-4 PSD Major Modification Threshold Evaluation  


Pollutant1 Peak Annual Emissions  
(tpy)2 


PSD Significant Emission Rate 
(tpy) 


PSD Review 
Applies 


NOx  2,771 40 Yes 
VOC (ozone precursor) 61 40 Yes 


CO 640 100 Yes 
SO2 26 40 No 


PM10 87 15 Yes 
PM2.5 84 10 Yes 
Lead 0.01 0.6 No 


GHGs (as CO2e) 169,631 75,000 Yes 
Sulfuric Acid Mist 1.2 7 No 


Fluorides None expected 3 No 
Hydrogen Sulfide None expected 10 No 


Total reduced sulfur None expected 10 No 
Reduced sulfur 


compounds 
None expected 10 No 


Notes:  
1. VOC = volatile organic compound; SO2 = sulfur dioxide; PM10 = particulate matter 10 microns or smaller; PM2.5 = 


particular matter 2.5 microns or smaller; CO = carbon monoxide.  
2. The peak annual emissions used to determine which pollutants result in a significant emissions increase are based 


on construction period emissions. Annual emissions during operations and maintenance (O&M) will be below the 
PSD threshold for all pollutants except NOx.  


Thus, the Project is subject to PSD review for NOx, volatile organic compounds (VOCs), carbon 
monoxide (CO), particulate matter (PM), and GHGs. The elements of a PSD review are contained 
in 40 CFR § 52.21(j) through (s). The requirements of paragraphs (j) through (r) are not required 
for ozone, since the Project’s COA is in nonattainment for ozone (see Section 4.3.3.24). Key 
elements of the PSD review include:  


♦ Control technology review: 40 CFR § 52.21(j) requires major modifications to meet 
applicable emissions limits under the State Implementation Plan (SIP), to meet applicable 
emissions standards at 40 CFR Parts 60, 61, and 63 (NSPS and National Emission Standards 
for Hazardous Air Pollutants [NESHAPs]), and to apply Best Available Control Technology 
(BACT) for each regulated NSR pollutant that exceeds the significant emission rate.27  
  


 


27  Per 40 CFR Part 55.21(i)(2), the federal BACT requirements do not apply with respect to a particular pollutant if 
the modification is located in an area designated as nonattainment for that pollutant. Since the COA is a 
nonattainment area for ozone, and VOC is only a precursor for ozone, the Project is not subject to federal BACT 
for VOCs. 
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Compliance with applicable regulations included in the Massachusetts SIP is discussed in 
Section 4.3. Compliance with NSPS and NESHAPs are discussed in Sections 4.2.1 and 4.2.3, 
respectively. The BACT analysis is provided in Section 5.3.  


♦ Source Impact Analysis, Air Quality Analysis, and additional impact analyses: Per 40 CFR 
§ 52.21(k), the Proponent must conduct a Source Impact Analysis demonstrating that the 
Project will not cause or contribute to air pollution in excess of any National Ambient Air 
Quality Standards (NAAQS) or applicable maximum allowable increase over the baseline 
concentration in any area. Per 40 CFR § 52.21(m), the Proponent must analyze the 
ambient air quality in the area affected by the Project for each pollutant resulting in a 
significant net emissions increase. 40 CFR § 52.21(o) requires the Proponent to analyze 
the Project’s direct and indirect impacts to visibility, soils, and vegetation as well as air 
quality impacts resulting from general commercial, residential, industrial, and other 
growth associated with the Project. However, these PSD air quality modeling 
requirements under 40 CFR 52.21 paragraphs (k), (m), and (o) are not applicable to 
“temporary” emissions if those emissions would not impact any Class I area or areas 
where an applicable increment is known to be violated (see 40 CFR 55.21(i)(3)). The 
Project’s construction emissions are considered temporary emissions.28 The Air Quality 
Modeling Report, provided as Appendix B, demonstrates that the Project’s temporary 
construction emissions will not impact any Class I area or areas where an applicable 
increment is known to be violated; thus, construction emissions are exempt from the PSD 
air quality modeling requirements. The Source Impact Analysis, Air Quality Analysis, and 
additional impact analyses for the Project’s operational emissions are provided in the Air 
Quality Modeling Report (see Appendix B).  


4.2.3 National Emission Standards for Hazardous Air Pollutants  


EPA has developed a list of 187 hazardous air pollutants (HAPs), also known as air toxics, that are 
known or suspected to cause cancer or other serious health effects (e.g., reproductive health 
effects, birth defects, adverse environmental effects, etc.). EPA has established National Emission 
Standards for Hazardous Air Pollutants (NESHAPs) at 40 CFR Parts 61 and 63 to regulate HAPs. 40 
CFR Parts 61 and 63 apply to OCS sources if they are rationally related to the attainment and 
maintenance of federal or state ambient air quality standards (see 40 CFR § 55.13(e)). 


 


28  EPA typically considers sources operating for less than two years in a given location as temporary (see 43 FR 
26394 col. 2). As described in Section 2.2, the Proponent expects offshore construction of the Project to occur 
in under two years. The Proponent notes that EPA precedent in 43 FR 26394 col. 2 does allow for the case-by-
case review of specific situations in order to determine if the sources under consideration qualify as temporary. 
The Proponent believes that construction emissions should be considered temporary, even if offshore 
construction of a project were to exceed two years. 
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40 CFR § 61 establishes NESHAPs for specific pollutants only at specified source categories. Since 
the Project will not have emission sources from these source categories, the regulation does not 
apply to the Project. 


40 CFR § 63 regulates HAPs from major sources of HAPs and non-major (area) sources of HAPs 
from specific categories of stationary sources. The Project is a non-major source of HAPs because 
the Project’s potential emissions are less than 10 tpy of any single HAP and less than 25 tpy of all 
HAPs combined. Since the Project is a non-major source of HAPs, the Project is not subject to the 
Maximum Available Control Technology (MACT) requirements contained in 40 CFR Part 63, 
Subpart B. The only NESHAP that is applicable to the Project’s OCS sources is 40 CFR § 63, Subpart 
ZZZZ—NESHAPs for Stationary Reciprocating Internal Combustion Engines (see 40 CFR § 
6363.6580 – 63.6675).29 Although 40 CFR 63, Subpart ZZZZ typically applies only to stationary 
sources, the broad definition of OCS source contained in the OCS Air Regulations require that 
some mobile engines (e.g., marine vessel engines) be subject to this subpart (see Section 3.1.1). 


According to 40 CFR 63.6590(c):  


An affected source that meets any of the criteria in paragraphs (c)(1) through (7) of 
this section must meet the requirements of this part by meeting the requirements of 
40 CFR part 60 subpart IIII, for compression ignition engines or 40 CFR part 60 subpart 
JJJJ, for spark ignition engines. No further requirements apply for such engines under 
this part.  


Any of the Project’s internal combustion engines that become OCS sources and were built or 
reconstructed after June 12, 2006 meet the criteria in paragraph (c)(1) because those engines are 
considered “a new30 or reconstructed stationary RICE located at an area source.” Therefore, 
reciprocating internal combustion engines (RICE) that become OCS sources and were built or 
reconstructed after June 12, 2006 must meet the requirements of 40 CFR Part 60, Subpart IIII and 
are not subject to any further requirements under 40 CFR Part 63. See Section 4.2.1 above for a 
discussion of 40 CFR Part 60, Subpart IIII.  


The Project’s existing RICE (constructed or reconstructed before June 12, 2006) that are OCS 
sources are subject to 40 CFR § 63.6603, which applies to existing stationary RICE located at an 
area source of HAP emissions (see 40 CFR § 63.6590(a)(1)(iii)). However, existing stationary non- 
  


 


29  Subpart JJJJJJ (NESHAPs for Industrial, Commercial, and Institutional Boilers Area Sources) does not apply 
because all vessels that meet the definition of an OCS source are expected to contain unfired boilers that will 
heat water using excess heat from the vessel’s engines. 


30  Per 40 CFR 63.6590(a)(2)(iii), “a stationary RICE located at an area source of HAP emissions is new if you 
commenced construction of the stationary RICE on or after June 12, 2006.” 
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emergency compression-ignition RICE with a rating greater than 300 horsepower located on an 
offshore vessel that is an OCS source do not have to meet the CO emission limitations specified 
in Table 2d of Subpart ZZZZ; they must meet the management practices at 40 CFR Part 63.6603(c).  


4.2.4 Federal Operating Permit Program 


40 CFR § 71 outlines the Federal Operating Permit Program. According to 40 CFR § 55.13(f)(1), 40 
CFR § 71 applies to OCS sources located within 25 NM of states' seaward boundaries if its 
requirements are in effect in the COA. However, under 40 CFR § 70, the EPA has delegated the 
authority to administer the Title V Operating Permit Program to the State of Massachusetts. 
Therefore, the Project is not subject to 40 CFR § 71. 310 CMR 7.00: Appendix C sets forth the 
Massachusetts Operating Permit and Compliance Program. Section 4.3.3.26 describes the 
applicability of the State’s Title V Operating Permit Program requirements to the Project. 


4.2.5 Other Federal OCS Air Permit Requirements 


40 CFR § 52.10, 40 CFR § 52.24, and 40 CFR § 51(and Appendix S to Part 51) apply to OCS sources 
located within 25 NM of states' seaward boundaries if these requirements are in effect in the 
COA. 40 CFR § 52.10 and 40 CFR § 52.24 are related to restrictions on the permitting, construction, 
and modification of major stationary sources in areas where the applicable implementation plan 
or new source review program is not in place or being adequately implemented. 40 CFR Part 51 
sets forth requirements for the preparation, adoption, and submittal of implementation plans. 
Appendix S to Part 51 provides EPA’s Interpretive Ruling on the preconstruction review 
requirements for stationary sources of air pollution in the absence of an approved SIP. 
Massachusetts has an approved SIP and a New Source Review Program is included in 310 CMR 
7.00: Appendix A; therefore, 40 CFR § 52.10, 40 CFR § 52.24, and 40 CFR § 51(and Appendix S to 
Part 51) do not apply to the Project.  


4.3 State Requirements Incorporated into 40 CFR Part 55 


OCS sources located within 25 NM of states’ seaward boundaries are subject to the federal, state, 
and local requirements of the COA set forth in 40 CFR Part 55.14. In the Project’s Notice of Intent 
submitted to EPA on January 28, 2022 pursuant to 40 CFR Part 55.4, the Proponent identified 
Massachusetts as the Nearest Onshore Area (NOA) to the Project. Since EPA did not receive a 
request from any neighboring state air pollution control agencies to be designated as the COA 
within 60 days, Massachusetts became the designated COA following the process outlined in 40 
CFR Part 55.5.  


The following Massachusetts’ regulations are currently incorporated into 40 CFR Part 55 by 
reference (see 40 CFR Part 55, Appendix A): 


♦ 310 CMR 4.00 (Sections 4.01–4.04, and 4.10) 


♦ 310 CMR 6.00 (Sections 6.01–6.04) 
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♦ 310 CMR 7.00 (Sections 7.00–7.09, 7.11–7.14, 7.18, 7.19, 7.24–7.26, 7.60, Appendices 
A-C)  


♦ 310 CMR 8.00 (Sections 8.01–8.08, 8.15, and 8.30) 


On November 23, 2021, EPA issued public notice of a proposed rule to complete a consistency 
update of the Massachusetts air quality regulations in response to the submittal of a Notice of 
Intent by Sunrise Wind, LLC (see 86 FR 66509-66512). In that notice, EPA proposed to update the 
provisions of 310 CMR 4.00, 310 CMR 6.00, and 310 CMR 7.00 that were previously incorporated 
into 40 CFR Part 55. EPA also proposed to treat any existing or proposed OCS source as if it were 
located in the specific air pollution control district that is geographically closest to the source (the 
Southeastern Massachusetts air pollution control district is geographically closest to the Project). 
The public comment period on the proposed rule closed on December 23, 2021. However, the 
proposed rule has not been adopted as final. If the consistency update is adopted as final, 310 
CMR 7.70–7.72 would be newly incorporated into the OCS Air Regulations. The applicability of 
310 CMR 7.70–7.72 is addressed in Sections 4.3.3.21–4.3.3.23 in the event these rules are 
incorporated into the OCS Air Regulations. 


The applicability of each Massachusetts state regulation that is currently or is proposed to be 
incorporated by reference into the OCS Air Regulations is summarized in Table 4-5 and described 
in greater detail in the following sections.  


The Proponent notes that any reference to the Massachusetts Department of Environmental 
Protection (MassDEP) in the Massachusetts regulations that are incorporated by reference shall 
mean EPA (see 40 CFR Part 55.14(c)(1)). Any submissions to MassDEP required in the incorporated 
regulations must be submitted to EPA instead (see 40 CFR Part 55.14(c)(2)).  


Table 4-5 Applicability of Massachusetts Regulations Incorporated into 40 CFR § 55 


Regulation  Regulatory Program  Applicability 
310 CMR 4.00 
(Sections 4.01–
4.04, and 4.10) 


Timely Action Schedule and 
Fee Provisions  


The Proponent will pay a permit application fee pursuant to 
310 CMR 4.04 and an annual operating permit fee pursuant 
to 310 CMR 4.03. 


310 CMR 6.00 
(Sections 6.01–
6.04) 


Ambient Air Quality Standards 
for the Commonwealth of 
Massachusetts 


The Air Quality Modeling Report provided as Appendix B 
demonstrates that the Project will not cause or contribute to 
air pollution in excess of any Massachusetts Ambient Air 
Quality Standards (MAAQS). 


310 CMR 7.00 Statutory Authority; Legend; 
Preamble; Definitions 


This section imposes no specific requirements.  
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Table 4-5 Applicability of Massachusetts Regulations Incorporated into 40 CFR § 55 (Continued) 


Regulation  Regulatory Program  Applicability 
310 CMR 7.01 General Regulations to 


Prevent Air Pollution 
The Proponent will comply with the requirements of this 
administrative section by including a certification by the 
Responsible Official of truth, accuracy, and completeness for 
all submissions to EPA and by fulfilling the terms and 
conditions of any approvals granted by EPA. The Responsible 
Official’s certification for this Application is provided at the 
beginning of this Application.  


310 CMR 7.02 U Plan Approval and Emission 
Limitations 


Per 310 CMR 7.02(5)(a), the Proponent must submit a 
Comprehensive Plan Application (CPA) for the Project. This 
OCS Air Permit Application meets all applicable requirements 
of a CPA, including a BACT analysis (see Section 5.3).  


310 CMR 7.03 U Plan Approval Exemptions: 
Construction Requirements 


This section does not apply.  


310 CMR 7.04 U Fossil Fuel Utilization 
Facilities 


The Project will comply with 310 CMR 7.04(6) as well as 310 
CMR 7.04(2) and 310 CMR 7.04(4)(b), if applicable. All other 
parts of 310 CMR 7.04 do not apply.  


310 CMR 7.05 U Fuels All Districts As described in Section 5.3, to meet BACT, the Project’s OCS 
sources will either use ultra-low sulfur diesel (ULSD) with a 
maximum sulfur content of 15 parts per million (ppm) or 
marine distillate and residual fuel with a maximum sulfur 
content of 1,000 ppm. Per 310 CMR 7.05, the Project will not 
burn any solid or solid-liquid mixture of fossil fuel with an ash 
content greater than 4% by dry weight. No hazardous waste 
fuel or used oil fuel will be used by the Project. Fuel additives 
will only be used by the Project in accordance with the 
manufacturer’s recommended specifications. 


310 CMR 7.06 U Visible Emissions The Project’s marine vessels operating as OCS sources will 
comply with the visible emissions and opacity regulations at 
310 CMR 7.06(1)(a) and (b).  


310 CMR 7.07 U Open Burning This section does not apply.  
310 CMR 7.08 U Incinerators This section does not apply.  
310 CMR 7.09 U Dust, Odor, Construction 


and Demolition 
In compliance with this section, dust and odor emissions 
from the Project will not cause or contribute to a condition 
of air pollution. 


310 CMR 7.11 U Transportation Media In compliance with 310 CMR 7.11(4), the Project’s marine 
vessels will not engage in tube blowing or soot removal 
activities that cause or contribute to a condition of air 
pollution while operating as an OCS source. 


310 CMR 7.12 U Source Registration Per 310 CMR 7.12, the Proponent will submit a Source 
Registration for the Project annually. 


310 CMR 7.13 U Stack Testing If EPA requires stack testing (e.g., visible emission test), such 
testing will be done in accordance with 310 CMR 7.13. 
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Table 4-5 Applicability of Massachusetts Regulations Incorporated into 40 CFR § 55 (Continued) 


Regulation  Regulatory Program  Applicability 
310 CMR 7.14 U Monitoring Devices and 


Reports 
This section does not apply. 


310 CMR 7.18 U Volatile and Halogenated 
Organic Compounds 


The Proponent will comply with the applicable VOC content 
limits and requirements set forth in 310 CMR 7.18(30) 
involving the use of adhesives and sealants on OCS sources. 


310 CMR 7.19 U Reasonably Available 
Control Technology (RACT) for 
Sources of Oxides of Nitrogen 
(NOx) 


This section does not apply since this permit establishes BACT 
and Lowest Achievable Emission Rate (LAER) for NOx 
emissions per 310 CMR 7.19(1)(c)9. 


310 CMR 7.24 U Organic Materials Storage 
and Distribution 


This section does not apply.  


310 CMR 7.25 U Best Available Controls for 
Consumer and Commercial 
Products 


The Proponent will not apply any architectural coatings with 
a VOC content in excess of the limits provided in 310 CMR 
7.25(11) to an OCS source.  


310 CMR 7.26 Industry Performance 
Standards 


Since the Project is subject to PSD review and Nonattainment 
New Source Review (NNSR), the Project’s OCS sources are 
not eligible to use the Industry Performance Standards. Thus, 
the requirements of 310 CMR 7.26 do not apply to the 
Project.  


310 CMR 7.60 U Severability This section imposes no specific requirements for the Project.  
310 CMR 7.70 Massachusetts CO Budget 


Trading Program 
This section would not apply if incorporated into 40 CFR Part 
55.  


310 CMR 7.71 Reporting of Greenhouse Gas 
Emissions 


If incorporated into 40 CFR Part 55, the Proponent would 
comply with 310 CMR 7.71(5) through (7). 


310 CMR 7.72 Reducing Sulfur Hexafluoride 
Emissions from Gas-insulated 
Switchgear 


If incorporated into 40 CFR Part 55, the Proponent would 
comply with 310 CMR 7.72(1) through (4), (8), and (9). 


310 CMR 7.00: 
Appendix A 


Emission Offsets and 
Nonattainment Review 


The Project is subject to NNSR for NOx and VOC. The Project’s 
OCS sources will meet LAER for NOx and VOC (see Section 
5.2) and the Project will obtain operational emission offsets.  


310 CMR 7.00: 
Appendix B 


Emission Banking, Trading and 
Averaging 


The Proponent will comply with the provisions of 310 CMR 
7.00: Appendix B that relate to the purchase of Emission 
Reduction Credits (ERCs), if ERCs from the Massachusetts 
trading bank are used as offsets under NNSR. 


310 CMR 7.00: 
Appendix C 


Operating Permit and 
Compliance Program 


The Project is subject to the operating permit requirements 
of 310 CMR 7.00: Appendix C because the Project’s potential 
emissions exceed 50 tpy of NOx during the Project’s 
operational period.  


310 CMR 8.00 The Prevention and/or 
Abatement of Air Pollution 
Episode and Air Pollution 
Incident Emergencies 


If requested by EPA, the Proponent will submit an Emergency 
Response Plan for the Project within 30 days of such request. 
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4.3.1 310 CMR 4.00: Timely Action Schedule and Fee Provisions 


The Project is subject to the administrative procedures for MassDEP's regulatory programs, which 
include schedules for permit applications, permit application fees, and annual compliance 
assurance fees, as outlined in 310 CMR 4.01–4.04 and 4.10 (see 40 CFR Part 55.10(a)(2)).  


The Proponent will pay a permit application fee of $24,305 for a major comprehensive plan 
approval pursuant to 310 CMR 4.04 and 310 CMR 4.10(2)(c)4. The Proponent will also pay annual 
operating permit fees based on actual emissions in accordance with 310 CMR 4.03(2) (unless the 
Project no longer meets the applicability criteria of 310 CMR 7.00: Appendix C(2)(a)). The 
Proponent will meet applicable schedules for timely action and permit application fee 
requirements listed in 310 CMR 4.04 and 4.10.  


4.3.2 310 CMR 6.00: Ambient Air Quality Standards for the Commonwealth of 
Massachusetts 


310 CMR 6.00 establishes primary and secondary Massachusetts Ambient Air Quality Standards 
(MAAQS) for six criteria pollutants (sulfur dioxide [SO2], nitrogen dioxide [NO2], PM, CO, ozone, 
and lead [Pb]) for the protection of public health and welfare. The MAAQS are identical to NAAQS.  


The MAAQS under 3.10 CMR 6.00 are not themselves directly applicable to the Project. Rather, 
other regulatory programs implemented by Massachusetts and EPA aim to attain and maintain 
these standards. For example, in order to comply with MassDEP Plan Approval Requirements 
under 310 CMR 7.02(3)(j), the emissions from the Project must not result in air quality exceeding 
either the MAAQS or the NAAQS. The Air Quality Modeling Report provided as Appendix B 
demonstrates that the Project will not cause or contribute to air pollution in excess of any NAAQS 
or MAAQS.  


4.3.3 310 CMR 7.00: Air Pollution Control 


4.3.3.1 Section 7.00: Statutory Authority; Legend; Preamble; Definitions 


This section contains a description of statutory authority, a preamble, a legend, and definitions, 
all of which apply to the Project, but impose no specific requirements. 


Potential emissions are defined in 310 CMR 7.00 as “the maximum capacity of a facility or a 
stationary source to emit any air contaminant or pollutant under its physical and operational 
design.” According to 310 CMR 7.00, secondary emissions,31 such as emissions from vessels, are 
not included when determining a stationary source’s PTE. However, the definition of potential 
emissions contained in 40 CFR 55.2 requires certain vessel emissions to be included in PTE as used 


 


31  310 CMR 7.00 defines secondary emissions as “emissions which would occur as a result of the construction or 
operation of a major stationary source/facility or major modification but do not come from the major stationary 
source/facility or major modification itself.” 
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in 40 CFR § 55.14. Since 310 CMR 7.00 has been incorporated by reference into 40 CFR § 55.14 
(see 40 CFR 55.14(e)(11)(i)), potential emissions used in the context of 310 CMR 7.00 must include 
emissions from vessels traveling to, at, or from an OCS source while within 25 NM of the OCS 
source.  


Stationary RICE is defined in 310 CMR 7.00 as any RICE engine except those that are regulated by 
EPA as a nonroad engine pursuant to 42 U.S.C. 7543(e) and 42 U.S.C. 7547(e) or are self-propelled. 
However, due to the broad definition of “OCS source” provided in 40 CFR Part 55, certain nonroad 
and marine engines must be considered stationary RICE and are subject to MassDEP regulations 
as if they were stationary RICE.  


4.3.3.2 Section 7.01: General Regulations to Prevent Air Pollution 


310 CMR 7.01 prohibits owners and operators of air emission sources from willfully or negligently 
causing a condition of air pollution. The section requires all records and submittals to be accurate. 
This section also requires written notification of a change in ownership of a facility with a plan 
approval, emission control plan, operating permit, or any other approval. Lastly, 310 CMR 7.01 
requires compliance with the terms and conditions contained in any approval granted by the 
Department (in this case, EPA).  


The Proponent will comply with the requirements of this administrative section by including a 
certification by the Responsible Official of truth, accuracy, and completeness for all submissions 
to EPA and by fulfilling the terms and conditions of any approvals granted by EPA. The Responsible 
Official’s certification of truth, accuracy, and completeness for this Application in accordance with 
310 CMR 7.01(2) is provided at the beginning of this Application.  


4.3.3.3 Section 7.02: U Plan Approval and Emission Limitations 


310 CMR 7.02 establishes procedures and standards for the issuance of plan approvals and sets 
forth emission limits and/or restrictions for facilities and emission units. Plan approval is required 
prior to the construction, substantial reconstruction, alteration, or subsequent operation of a 
facility that may emit contaminants to the ambient air.  


310 CMR 7.02(5)(a) states that any facility, regardless of exemptions provided elsewhere in the 
section, must submit a Comprehensive Plan Application (CPA) if the construction, substantial 
reconstruction, or alteration32 causes a facility to be subject to PSD review (40 CFR Part 52.21), 
Emissions Offsets and Nonattainment Review (310 CMR 7.00: Appendix A), or Case-by-case MACT  
  


 


32  Alteration is defined at 310 CMR 7.00 as “any physical change or change in the method of operation (including 
modification or reconfiguration of an emissions unit, change in the raw material used or change in the operating 
rate) which would result in an increase in potential emissions or an increase in ambient air impacts.” 
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(40 CFR Part 63.40 through 40 CFR Part 63.44). As described in Sections 4.2.2 and 4.3.3.24, 
respectively, the Project is subject to PSD review and Nonattainment New Source Review (NNSR). 
Therefore, the Proponent must submit a CPA for the Project.  


The general requirements that must be met in order for EPA to issue a plan approval are provided 
in 310 CMR 7.02(3), particularly 310 CMR 7.02(3)(j). The specific requirements for a CPA are 
provided in 310 CMR 7.02(5)(c). As described in Table 4-6, this OCS Air Permit Application satisfies 
all of the technical requirements of a CPA. MassDEP’s CPA requirements related to Environmental 
Justice (EJ) communities are discussed in Section 4.3.3.3.1 below.  


Table 4-6 Requirements for a CPA and Issuance of a Plan Approval  


Criterion How Satisfied 
310 CMR 7.02(3)(j) General Requirements for Plan Approval 
1. Emissions from a facility do not result in air quality exceeding 
either the Massachusetts or National Ambient Air Quality Standards.  


The Air Quality Modeling Report provided 
as Appendix B demonstrates that the 
Project will not cause or contribute to air 
pollution in excess of any NAAQS or 
MAAQS. 


2. The emissions from the facility do not exceed applicable emission 
limitations specified in 310 CMR 7.00. 


Section 4.3.3 of this Application 
documents that the emissions from the 
Project’s OCS sources meet all the 
applicable emission limitations in 310 
CMR 7.00. 


3. The emissions from the facility do not result in violation of any 
provision of 310 CMR 7.00. 


Section 4.3.3 of this Application 
documents that the emissions from the 
Project do not result in violation of any 
provision of 310 CMR 7.00. 


4. The facility does not require a plan approval pursuant to 310 CMR 
7.00: Appendix A or the plan approval requirements of 310 CMR 
7.00: Appendix A have been met by the application and a 310 CMR 
7.00: Appendix A plan approval has been issued by the Department. 


As described in Section 4.3.3.24, this 
Application meets the requirements for a 
plan approval pursuant to 310 CMR 7.00: 
Appendix A.  


6. The emissions from such a facility or operation of such a facility 
represent the most stringent emission limitation as specified in 310 
CMR 7.02(8). 


See the discussion of compliance with 310 
CMR 7.02(8)(a) below.  


7. The owner or operator of the facility has made a demonstration of 
compliance required under 310 CMR 7.02(4)(d)5 or 310 CMR 
7.02(5)(c)8. 


The required compliance demonstration 
under 310 CMR 7.02(5)(c)8 is provided in 
Section 6.3.  


8, The requirements of 40 CFR Part 63.40 through 40 CFR Part 63.44 
are applicable and have been met and an approval has been issued 
as required by 40 CFR Part 63.40 through 40 CFR Part 63.44. 


The Project is not subject to any case-by-
case MACT (see Section 4.2.3).  
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Table 4-6 Requirements for a CPA and Issuance of a Plan Approval (Continued) 


Criterion How Satisfied 
310 CMR 7.02(5)(c) Comprehensive Plan Application Requirements 
1. The application shall be made on a form furnished by the 
Department or by other means required by the Department. 


This Application, which must be 
submitted to EPA rather than MassDEP 
(see 40 CFR Part 55.14(c)(1)), contains all 
of the information required for a CPA.  


2. The application shall be signed by a responsible official. The Responsible Official’s signature is 
provided at the beginning of this 
Application.  


3. The application shall be submitted in duplicate. This Application is being submitted 
electronically. A hard copy will be 
provided if requested by EPA. 


4. The application shall be accompanied by a description of the 
proposed activity, site information, plans, specifications, drawings 
illustrating the design of the facility, calculations detailing the nature 
and amount of all emissions, and procedures describing the manner 
in which the facility will operate and be maintained. 


See Section 2 for a description of the 
proposed activity, site information, 
figures, and a description of how the 
facility will operate and be maintained. 
The Project’s OCS sources are more 
specifically described in Section 3.1. See 
the Air Emissions Calculation 
Methodology, provided as Appendix A, 
for detailed emission calculations.  


5. The application shall demonstrate compliance with the 
requirements of 310 CMR 7.02(8)(a) relating to compliance with 
emission limitations. 


See the discussion of compliance with 310 
CMR 7.02(8)(a) below.  


6. Additional information shall be furnished upon request by the 
Department including, but not limited to, air dispersion modeling, 
additional plans or specifications, and documentation or evidence to 
support the application. 


The Proponent will provide additional 
information upon EPA’s request. Air 
dispersion modeling results for the 
Project are provided in the Air Quality 
Modeling Report (see Appendix B).  


7. The application shall bear the seal and signature of a professional 
engineer registered in the Commonwealth of Massachusetts under 
the provisions of M.G.L. c. 112. 


Professional Engineering licenses are 
issued by individual states. The Project is 
located on the OCS beyond state 
jurisdiction.  


8. The application shall contain an affirmative demonstration that 
any facility(ies) in Massachusetts owned or operated by such persons 
(or by an entity controlling, controlled by or under common control 
with such person) that is subject to 310 CMR 7.00, is in compliance 
with or on a Department approved compliance schedule to meet all 
provisions of 310 CMR 7.00, and any plan approval, notice of 
noncompliance order or plan approval issued thereunder. 


The required compliance demonstration 
under 310 CMR 7.02(5)(c)8 is provided in 
Section 6.3.  
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Table 4-6 Requirements for a CPA and Issuance of a Plan Approval (Continued) 


Criterion How Satisfied 
310 CMR 7.02(8)(a) Emission Limitations in Plan Approvals 
The Department’s written approval of a Limited Plan Application or 
CPA shall include the most stringent emission limitation of the 
following, as applicable: 


♦ Lowest Achievable Emission Rate (LAER), when subject to 
the requirements of 310 CMR 7.00: Appendix A 


♦ Best Available Control Technology (BACT) 
♦ New Source Performance Standards (NSPS) 
♦ National Emission Standards for Hazardous Air Pollutants 


(NESHAPs)  
♦ Case-by-case Maximum Achievable Control Technology 


(MACT) 
♦ Plan Approvals under 310 CMR 7.02(5)(a)10 or 7.02(7) 


As described in Section 4.3.3.24, the 
Project is subject to NNSR for NOx and 
VOC. The LAER analysis for NOx and VOC 
emissions is provided in Section 5.2. A 
BACT analysis is required for all CPA 
approvals. A BACT analysis for all 
regulated pollutants is provided in Section 
5.3.  
  
Section 4.2.1 documents compliance with 
the NSPS, Section 4.2.3 documents 
compliance with NESHAPs, and Section 
4.3.3.3 documents compliance with plan 
approval requirements. As described in 
Section 4.2.3, the Project is not subject to 
case-by-case MACT. 


4.3.3.3.1 Environmental Justice 


Executive Order No. 12898 entitled “Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations,” issued in 1994, requires federal agencies to take steps 
to identify and address disproportionately high and adverse health or environmental effects of 
federal actions (including proposed projects requiring federal permits) on certain population 
groups of potential concern, including primarily minority and low-income population groups. 
These demographic groups are reported to have historically borne a disproportionate share of 
environmental harms and risk from industrial development (EPA 2016). The intent of Executive 
Order No. 12898 has come to be known as Environmental Justice (EJ). EJ is defined by the EPA as:  


The fair treatment and meaningful involvement of all people regardless of race, color, 
national origin, or income with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies. Fair treatment means 
that no group of people should bear a disproportionate share of the negative 
environmental consequences resulting from industrial, municipal, and commercial 
operations or policies. 


In the 25+ years since the Executive Order, a number of state and federal guidance and policies 
have been issued related to EJ, including Massachusetts’ Environmental Justice Policy of the 
Executive Office of Energy and Environmental Affairs (EEA 2021). Through this policy, the 
Massachusetts Executive Office of Energy and Environmental Affairs (EEA) has directed its 
agencies to develop an inclusive public participation program for key agency actions that 
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potentially affect designated EJ populations. Accordingly, to help ensure that EJ populations are 
aware of projects seeking air permits with the potential to affect them, and that EJ populations 
are meaningfully engaged in the process, MassDEP requires applicants for a CPA to draft a fact 
sheet that describes the proposed project in lay-friendly language. MassDEP’s fact sheet 
guidance,33 consistent with the EEA’s EJ policy, directs applicants to identify and describe any 
designated EJ populations within both one mile and five miles of the proposed project. Since there 
are no designated EJ populations within five miles of the Phase 1 Southern Wind Development 
Area (SWDA) (i.e., the proposed project area), the Proponent believes that the requirement to 
develop a fact sheet as part of the CPA does not apply.  


However, the Proponent acknowledges that EPA, particularly in its role as a cooperating agency 
in BOEM’s National Environmental Policy Act (NEPA) process, must consider EJ issues, on a case-
by-case basis, connected with the issuance of federal permits and assess whether the federal 
permitting action would have disproportionately high and adverse human health or 
environmental effects on minority or low income populations. The Project’s direct air quality 
impacts (i.e., from emissions regulated under 40 CFR Part 55) will not have effects on minority or 
low-income populations that are either disproportionally high or adverse. The Air Quality 
Modeling Report provided as Appendix B demonstrates that the Project will not cause or 
contribute to air pollution in excess of any NAAQS, which have been established to protect public 
health and welfare. In fact, as described in Section 6.4.3, the power produced by the Project’s 
WTGs will displace electricity generated by fossil fuel power plants and significantly reduce 
emissions from the ISO New England (ISO-NE) electric grid over the lifespan of the Project. These 
emission reductions will occur at fossil fuel power plants that tend to be near or upwind of densely 
populated areas, including overburdened EJ communities, whereas the Project’s emissions will 
occur offshore away from population centers. 


The Project’s indirect air quality impacts, such as emissions from onshore construction and staging 
of components at ports, which are not directly regulated by the OCS Air Regulations, are outside 
the regulatory authority of EPA within the context of OCS air permitting and, thus, are not 
addressed herein (EPA Region 1 2021). However, the potential impacts to EJ populations from 
these activities are thoroughly assessed in Section 7.2 of New England Wind Construction and 
Operations Plan (COP) Volume III.34  


 


33  MassDEP’s instructions for a project fact sheet for an air permit application can be found here: 
https://www.mass.gov/how-to/cpa-process-comprehensive-plan-application-for-a-process-emissions-unit-aq-
02-03 


34  The publicly available New England Wind COP can be found on the BOEM's website at: 
https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south 



https://www.mass.gov/how-to/cpa-process-comprehensive-plan-application-for-a-process-emissions-unit-aq-02-03

https://www.mass.gov/how-to/cpa-process-comprehensive-plan-application-for-a-process-emissions-unit-aq-02-03

https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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4.3.3.4 Section 7.03: U Plan Approval Exemption: Construction Requirements 


310 CMR 7.03 identifies emission units that may comply with specific requirements in 310 CMR 
7.03(5) through (7) in lieu of obtaining a plan approval required under 310 CMR 7.02. According 
to 310 CMR 7.03(2), emission units cannot be exempted from plan approval requirements of 310 
CMR 7.02 by meeting 310 CMR 7.03 if construction, substantial reconstruction, or alteration 
would violate the requirements of 310 CMR 7.02(5)(a)7. As described in Section 4.3.3.3, the 
Proponent must submit a CPA for the Project per 310 CMR 7.02(5)(a)7. Thus, the Project cannot 
comply with the requirements of 310 CMR 7.03 as an alternative to obtaining a plan approval 
under 310 CMR 7.03. 


4.3.3.5 Section 7.04: U Fossil Fuel Utilization Facilities 


Many of the Project’s OCS sources are fuel burning equipment that meet the definition of fuel 
utilization facility.35 Per 310 CMR 7.04(2), any person owning or operating a fuel utilization facility 
with an energy input capacity equal to or greater than 40 metric million British thermal unit per 
hour (MMBtu/hr) must install and maintain a smoke density sensing instrument and recorder. 
According to 310 CMR 7.04(2)(c), the applicability of this requirement is based on the size of an 
individual fuel utilization emission unit. Engines on the largest vessels that become OCS sources 
(those larger than ~4,300 kilowatts [kW]) could have an energy input capacity of 40 MMBtu/hr or 
greater. Given that any vessel potentially subject to this requirement would only be an OCS source 
for a matter of months, the Proponent requests that the requirement to install and maintain a 
smoke density sensing instrument for such vessels be met through conducting visible emission 
tests using EPA test method 22.  


The requirements of 310 CMR 7.04(4)(a) do not apply to stationary reciprocating engines and 
therefore do not apply to the Project’s OCS sources. Per 310 CMR 7.04(4)(b), the Proponent will 
not cause, suffer, allow, or permit the removal, alteration, or otherwise render inoperative any 
air pollution control equipment installed as a requirement of 310 CMR 7.00, other than for 
reasonable maintenance periods or unexpected and unavoidable failure of equipment. 


Section 310 CMR 7.04(5) does not apply because the Project’s OCS sources do not have an energy 
input capacity of 250 MMBtu/hr or greater. The Project will not allow or permit the installation 
or use of any material, article, machine, equipment, or contrivance which conceals an emission 
without reducing the total weight of emissions where such emission would constitute a violation 
of any applicable regulation, in accordance with 310 CMR 7.04(6). Sections 7.04(7), (8), and (9) do 
not apply because no used oil fuel will be used by the Project and the Project is not located in the 
City of Worcester.  


 


35  Per 310 CMR 7.00, fuel utilization facility means “means any furnace(s), fuel burning equipment, boiler(s), space 
heaters or any appurtenance thereto used for the burning of fuels, for the emission of products of combustion, 
or in connection with any process which generates heat and emits products of combustion, but does not mean 
a motor vehicle or an incinerator.” 







 


5315/Phase 1 of New England Wind 4-20 Regulatory Requirements 
OCS Air Permit Application  Epsilon Associates, Inc. 


4.3.3.6 Section 7.05: U Fuels All Districts 


310 CMR 7.05 establishes the maximum sulfur content of fossil fuels, restricts the use of residual 
fuel oil and hazardous waste fuel, restricts the use of fuel additives for fuel utilization facilities, 
limits the ash content of fuels, and places restriction on fuel suppliers.  


310 CMR 7.05(1)(a)1 limits distillate oil to a sulfur content of 15 parts per million (ppm) and 
residual oil to a sulfur content of 5,000 ppm. 310 CMR 7.00 does not specifically define “distillate 
oil” but does define “distillate fuel oil” as No. 1 or No. 2 fuel oil, which conform to the 
specifications of American Society for Testing and Materials (ASTM) D396. 310 CMR 7.00 similarly 
does not define “residual oil” but does define “residual fuel oil” as No. 4, No. 5, or No. 6 fuel oil, 
which also conform to ASTM D396. Marine and diesel fuels do not fall neatly into these definitions, 
as fuel oil specifications (at ASTM D396) differ from diesel fuel specifications (at ASTM D975) and 
marine fuel specifications (at ISO 8217). As described in Section 5.3, to meet BACT, the Project’s 
OCS sources will either use ultra-low sulfur diesel (ULSD) with a maximum sulfur content of 15 
ppm or marine distillate36 and residual fuel with a maximum sulfur content of 1,000 ppm.  


Per 310 CMR 7.05, the Project will not burn any solid or solid-liquid mixture of fossil fuel with an 
ash content greater than 4% by dry weight. No hazardous waste fuel or used oil fuel will be used 
by the Project. Fuel additives will only be used by the Project in accordance with the 
manufacturer’s recommended specifications.  


4.3.3.7 Section 7.06: U Visible Emissions 


310 CMR 7.06(1)(a) limits smoke from stationary sources (other than incinerators) to less than 
No. 1 on the Ringelmann Chart (except for six minutes in an hour, which can be up to No. 2 on the 
Chart). 310 CMR 7.06(1)(b) limits opacity from emitted containments, exclusive of uncombined 
water or smoke, to 20% (except for two minutes in an hour, which can be up to 40%). According 
to 310 CMR 7.06(3), the Project’s marine vessels are subject to the visible emissions and opacity 
regulations at 310 CMR 7.06(1)(a) and (b) while operating as OCS sources because the COA is the 
Southeastern Massachusetts Air Pollution Control District. Compliance with these standards will 
be achieved through the use of clean burning fuels, use of engines that meet all applicable 
standards, and use of good operating and maintenance practices.  


4.3.3.8 Section 7.07: U Open Burning 


With some exceptions, 310 CMR 7.07 bans the open burning of any combustible material and the 
storage of combustible material in a manner that appears as though the material may be subject 
to open burning. Since there will be no open burning associated with the Project’s OCS activities, 
310 CMR 7.07 does not apply.  


 


36  “Marine distillates” are not necessarily purely distillate fuel. For example, marine diesel oil (MDO), a type of 
marine distillate fuel, is actually a blend of residual and distillate fuel.  
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4.3.3.9 Section 7.08: U Incinerators 


310 CMR 7.08 places restrictions on the construction, substantial reconstruction, alteration, and 
operation of incinerators, including municipal waste combustors and hazardous waste 
incinerators. Incinerators, if present on vessels, will not operate while the vessel is an OCS source. 
Therefore, the provisions of 310 CMR 7.08 are not applicable to the Project. 


4.3.3.10 Section 7.09: U Dust, Odor, Construction, and Demolition 


310 CMR 7.09 prohibits the emissions of dust or odor that cause or contribute to a condition of 
air pollution from specified operations, including from fuel utilization facilities and construction 
work. This section also prohibits the handling, transportation, or storage of any material that 
results in or contributes to a condition of air pollution. In compliance with this section, dust and 
odor emissions from the Project will not cause or contribute to a condition of air pollution.  


4.3.3.11 Section 7.11: U Transportation Media 


310 CMR 7.11 contains specific requirements for motor vehicles, diesel trains, aircraft, and marine 
vessels. In compliance with 310 CMR 7.11(4), because the COA is the Southeastern Massachusetts 
Air Pollution Control District, the Project’s marine vessels will not engage in tube blowing or soot 
removal activities that cause or contribute to a condition of air pollution while operating as an 
OCS source.  


4.3.3.12 Section 7.12: U Source Registration 


The Project may use OCS sources that are considered stationary RICE (see Section 4.3.3.1), are 
used for non-emergency purposes, and may have a maximum energy input capacity greater than 
3 MMBtu/hr. In addition, the Project is subject to 310 CMR 7.00: Appendix C (see Section 4.3.3.26) 
and includes OCS sources that are subject to NESHAPs. Consequently, per 310 CMR 7.12(1)(a), the 
Project must meet the requirements of 310 CMR 7.12 and the Proponent will be required to 
submit a Source Registration annually. The Project’s annual Source Registrations will include the 
required content pursuant to 310 CMR 7.12(c).  


4.3.3.13 Section 7.13: U Stack Testing 


310 CMR 7.13 sets requirements for stack testing conducted to demonstrate compliance with the 
Department’s regulations or approvals. If EPA requires stack testing (e.g., visible emission test) for 
the Project, such testing will be done in accordance with 310 CMR 7.13. The Proponent expects 
that compliance with emission standards for the Project’s OCS sources will be demonstrated 
through manufacturers’ engine certifications, as required by EPA and IMO engine standards. 


4.3.3.14 Section 7.14: U Monitoring Devices and Reports 


310 CMR 7.14 requires operators and owners of certain stationary emission sources to install, use, 
and maintain emission monitoring devices and make periodic reports detailing the nature and 
amount of emissions from the sources. The Project’s OCS sources do not fall under any of the 
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source categories that require continuous emission monitoring in 40 CFR Part 51, Appendix P (see 
310 CMR 7.14(2)). Since the Project’s OCS sources do not require emission monitoring devices, 
310 CMR 7.14 does not apply to the Project.  


4.3.3.15 Section 7.18: U Volatile and Halogenated Organic Compounds 


310 CMR 7.18 applies to any facility that emits volatile organic compounds (VOCs). This regulation 
applies to the Project’s OCS sources because they will emit VOCs as the result of fuel combustion. 
In compliance with this section, the Project will store and dispose of VOCs in a manner that 
minimizes evaporation to the atmosphere. All fuels and materials containing VOCs (e.g., paints) 
will be stored in proper closed containment systems (see 310 CMR 7.18(1)(c)). 


310 CMR 7.18(3) though (16), (18) through (29), (31), and (32) establish specific Reasonably 
Available Control Technology (RACT) emission limits and requirements for specific activities, 
including surface coating, degreasing, paving, printing, finishing and refinishing, baking, coating 
mixing, chemical manufacturing activities, industrial cleaning solvent operations, and fiberglass 
boat manufacturing, which do not apply to the Project. 310 CMR 7.18(17) establishes RACT 
requirements for facilities with a PTE greater than or equal to 25 tpy of VOC before the application 
of air pollution control equipment. Per 310 CMR 7.18(17)(b)3, VOC emissions from equipment 
that have been reviewed and approved as BACT or the Lowest Achievable Emission Rate (LAER) 
are not included when determining the PTE under 310 CMR 7.18(17)(a). Since the Project’s VOC 
emissions are subject to BACT and LAER, they are excluded from the PTE for the purposes of 310 
CMR 7.18(17)(a). Therefore, the Project’s VOC emissions do not exceed the 25 tpy threshold 
under 310 CMR 7.18(17).  


The Project’s OCS sources will comply with the applicable VOC content limits and requirements 
involving the use of adhesives and sealants set forth in 310 CMR 7.18(30). Adhesives, sealants, 
adhesive primers, and sealant primers used on the Project’s OCS sources must comply with VOC 
limits in 310 CMR 7.18(30)(c): Table 1 and Table 2. The Project cannot use any surface preparation 
solvent on OCS sources with a VOC content equal to or greater than 70 grams per liter of material 
(see 310 CMR 7.18(30)(c)5.a) or any material with a VOC composite vapor pressure equal to or 
greater than 45 mm Hg at 20°C for the removal of adhesives, sealants, adhesive primers, or 
sealant primers from any surface (see 310 CMR 7.18(30)(c)5.c). When using or applying adhesives, 
sealants, adhesive primers, and sealant primers on OCS sources, the Proponent will comply with 
the work practices under 310 CMR 7.18(30)(c)8. The Project will follow the recordkeeping 
requirements of 310 CMR 7.18(30)(e)1.c.  


Certain exemptions to the above requirements of 310 CMR 7.18(30) apply if: (1) the Project uses 
less than 200 pounds (lbs) per year of adhesives, sealants, adhesive primers, or sealant primers 
on OCS sources; (2) if the total volume of adhesives, sealants, adhesive primers, sealant primers, 
cleanup solvents, and surface preparation solvents on OCS sources does not exceed 55 gallons 
(gal) per calendar year; or (3) if these VOC-containing products are purchased in containers with 
a net volume of 16 fluid ounces or less or net weight of one lb or less (see 310 CMR 7.18(30)(d)).  
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4.3.3.16 Section 7.19: U Reasonably Available Control Technology (RACT) for Sources of 
Oxides of Nitrogen (NOx) 


310 CMR 7.19 establishes NOx RACT requirements for facilities with a PTE of 50 tpy or more of 
NOx, before the application of air pollution control equipment. Since the Project’s OCS sources 
will meet LAER and BACT for NOx emissions, which are no less stringent than RACT, RACT does 
not apply (see 310 CMR 7.19(1)(c)9).  


4.3.3.17 Section 7.24: U Organic Material Storage and Distribution 


310 CMR 7.24 establishes requirements for the storage and distribution of organic materials and 
fuels. 310 CMR 7.24(1) applies to storage tanks with a capacity equal to or greater than 40,000 
gal that contain organic material with a vapor pressure greater or equal to 1.5 psi. Under actual 
storage conditions, marine distillate, marine residual, and ULSD (i.e., the fuels proposed as LAER 
and BACT, see Section 5) have a vapor pressure less than 1.5 psi (Chevron 2015a, Chevron 2015b, 
Arkansas DEQ [date unknown]). Therefore, 310 CMR 7.24(1) does not apply. The requirements of 
310 CMR 7.24(2) through (7) do not apply to the Project because the Project is not a bulk plant, 
bulk terminal, motor vehicle fuel dispensing facility, or gasoline marketing facility and no OCS 
sources are motor vehicle fuel tank trucks. The requirements of 310 CMR 7.24(8) only apply to 
marine terminals and marine tank vessels during a loading, ballasting, or cleaning event while 
docked at the marine terminal; lightering operations (the offshore transfer of a bulk liquid cargo 
from one marine tank vessel to another vessel) are not subject to 310 CMR 7.24(8). Vessels would 
not be OCS sources while docked at a marine terminal. Therefore, 310 CMR 7.24(8) does not 
apply.  


4.3.3.18 Section 7.25: U Best Available Controls for Consumer and Commercial Products 


310 CMR 7.25 sets forth requirements for the control of VOC emissions from the use of consumer 
and commercial products. 310 CMR 7.25(11) applies to those who manufacture, blend, supply, 
sell, or apply architectural coatings37 within Massachusetts. The Proponent will not apply any 
architectural coatings with a VOC content in excess of the limits provided in 310 CMR 7.25(11) to 
an OCS source. 310 CMR 7.25(12) only applies to those who sell, supply, offer for sale, or 
manufacture in Massachusetts any consumer product listed in 310 CMR 7.25(12)(c)1; therefore, 
310 CMR 7.25(12) does not apply.  


 


37  Architectural coating is defined at 310 CMR 7.25(11)(b) as “a coating to be applied to stationary structures or 
the appurtenances at the site of installation, to portable buildings at the site of installation, to pavements, or to 
curbs. Coatings applied in shop applications or to nonstationary structures such as airplanes, ships, boats, 
railcars, and automobiles, and adhesives are not considered architectural coatings for the purposes of 310 CMR 
7.25.” 







 


5315/Phase 1 of New England Wind 4-24 Regulatory Requirements 
OCS Air Permit Application  Epsilon Associates, Inc. 


4.3.3.19 Section 7.26: Industry Performance Standards & Environmental Results Program  


The Massachusetts Industry Performance Standards in 310 CMR 7.26 were promulgated by 
MassDEP, as part of the Environmental Results Program, to provide a simplified mechanism by 
which various emission sources (e.g., dry-cleaning equipment, printing presses, boilers, 
reciprocating engines, combustion turbines, and hydronic heaters) can comply with specific 
regulatory requirements and certify compliance with those requirements without needing plan 
application review and approval. Per 310 CMR 7.26(40)(b)2, the Industry Performance Standards 
for engines and combustion turbines at 310 CMR 7.26(40) through (45) do not apply to any 
construction or major modification that would be subject to PSD review or NNSR. Since the Project 
is subject to PSD review and NNSR (see Sections 4.2.2 and 4.3.3.24, respectively), the Project’s 
OCS sources are not eligible to use the Industry Performance Standards at 310 CMR 7.26(40) 
through (45). Thus, 310 CMR 7.26 does not apply to the Project.  


4.3.3.20 Section 7.60: U Severability 


310 CMR 7.60 states that “each section of 310 CMR 7.00 should be construed as separate to the 
end that if any regulation or sentence, clause, or phrases are held invalid for any reason, the 
remainder of 310 CMR 7.00 and all other regulations will continue in full force.” Although 310 
CMR 7.60 applies to the Project generally, it imposes no specific requirements on the Project. 


4.3.3.21 Section 7.70: Massachusetts CO2 Budget Trading Program  


310 CMR 7.70 is not currently incorporated into the OCS Air Regulations. 310 CMR 7.70 establishes 
the Massachusetts CO2 Budget Trading Program, which is designed to reduce anthropogenic 
carbon dioxide (CO2) emissions in an economically efficient manner. 310 CMR 7.70 applies to any 
source that includes one or more CO2 budget units, which are defined as “any unit that, at any 
time on or after January 1, 2005, serves an electricity generator with a nameplate capacity equal 
to or greater than 25 MWe.” A “unit” is defined at 310 CMR 7.70(1)(b) as “a fossil fuel-fired 
stationary boiler, combustion turbine, or combined cycle system.” The following terms are also 
defined at 310 CMR 7.70(1)(b): 


♦ Boiler is defined as “an enclosed fossil or other fuel-fired combustion device used to 
produce heat and to transfer heat to recirculating water, steam, or other medium.” 


♦ Combustion turbine is defined as “an enclosed fossil or other fuel-fired device that is 
comprised of a compressor (if applicable), a combustor, and a turbine, and in which the 
flue gas resulting from the combustion of fuel in the combustor passes through the 
turbine, rotating the turbine.” 


♦ Combined Cycle System is defined as “a system comprised of one or more combustion 
turbines, heat recovery steam generators, and steam turbines configured to improve 
overall efficiency of electricity generation or steam production.” 
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None of the Project’s OCS sources will be a boiler, combustion turbine, or combined cycle system 
with a nameplate capacity greater than or equal to 25 megawatts (MW). Therefore, 310 CMR 7.70 
does not apply.  


4.3.3.22 Section 7.71: Reporting of Greenhouse Gas Emissions 


310 CMR 7.71 is not currently incorporated into the OCS Air Regulations. 310 CMR 7.71 
implements GHG reporting requirements to monitor and ensure compliance with the reporting 
provisions of Massachusetts’ Climate Protection and Green Economy Act. 310 CMR 7.71(5) and 
(6)38 would apply to the Project because the Project will be required to report emissions pursuant 
to 310 CMR 7.00: Appendix C (see Section 4.3.3.26) and because the Project will have stationary 
emission sources that collectively emit over 5,000 tpy of CO2e (see Section 3.2.2). Therefore, if 
incorporated into 40 CFR Part 55, the Proponent would report and certify GHG emissions annually 
for the preceding calendar year in accordance with 310 CMR 7.71(5) and (6). The Project is not 
subject to 310 CMR 7.71(9) because the Proponent is not a retail seller of electricity.39  


4.3.3.23 Section 7.72: Reducing Sulfur Hexafluoride Emissions from Gas-insulated 
Switchgear 


310 CMR 7.72 is not currently incorporated into the OCS Air Regulations. 310 CMR 7.72 imposes 
sulfur hexafluoride (SF6) emission limits and other measures on gas insulated switchgear (GIS). 
Any GIS owner that is not a federal reporting GIS owner40 is subject to 310 CMR 7.72(1) through 
(4), (8), and (9), and is not subject to 310 CMR 7.72(5) through (7). The Proponent is not a federal 
reporting GIS owner.  


310 CMR 7.72(4) requires all GIS owners (i.e., those who own, lease, operate, or control GIS in 
Massachusetts) to: (1) use GIS that is represented by the manufacturer to have a 1.0% maximum 
annual leak rate, (2) comply with manufacturer-recommended maintenance procedures or 
industry best practices to reduce SF6 leakage, and (3) provide for the secure storage, re-use, 
  


 


38  Per MassDEP’s (2015) Notice Regarding Enforcement Discretion Directive for Verification of GHG emission 
Reports, MassDEP no longer requires compliance with 310 CMR 7.71(7), which requires facilities to periodically 
employ an approved verification body to verify the greenhouse gas emissions report. Accordingly, MassDEP has 
proposed amendments to 310 CMR 7.71, which have not yet been finalized. See: 
https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-
amendments/download 


39  MassDEP has proposed amendments that eliminate 310 CMR 7.71(9). See: https://www.mass.gov/doc/310-
cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download 


40  A federal reporting GIS owner is defined at 310 CMR 7.72(2) as “a GIS Owner who has ever been required or 
who is currently required to report SF6 emissions to EPA pursuant to 40 CFR Part 98, Subpart DD (§ 98.300 
through 308).” 



https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download

https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download

https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download

https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download
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recycling, or destruction of the SF6. If incorporated into 40 CFR Part 55, the Proponent would 
comply with 310 CMR 7.72(4). 41  The Proponent would comply with the recordkeeping 
requirements of 310 CMR 7.72(8), if incorporated into the OCS Air Regulations.  


4.3.3.24 Section 7.00, Appendix A: Emission Offsets and Nonattainment Review 


Massachusetts’ Nonattainment New Source Review (NNSR) program is implemented under 310 
CMR 7.00: Appendix A. In general, NNSR applies to any new major source or major modification 
that is either: (1) located in a nonattainment area for any pollutant that the source or modification 
is major for, or (2) major for NOx or VOC.  


With respect to OCS sources, according to 310 CMR 7.00: Appendix A(3)(c): 


The requirements of 310 CMR 7.00: Appendix A shall apply in any Outer Continental 
Shelf area for which the corresponding onshore area is designated as nonattainment 
as of the date on which a complete application is filed in accordance with 310 CMR 
7.00: Appendix A. 


As described at the beginning of Section 4.3, Massachusetts is the COA for the Project. At its 
closest point, the Phase 1 SWDA is approximately 28 kilometers (15 NM) from the nearest 
Massachusetts shoreline, which is on Nomans Land (an uninhabited island that is closed to the 
public) in Dukes County.42 However, portions of the Phase 1 SWDA are closer to Nantucket County 
than Dukes County.  


Dukes County and Nantucket County are presently designated as in attainment or unclassified 
(which is treated as attainment) for five of the six criteria pollutants: SO2, CO, PM (10 microns or 
smaller as PM10 and 2.5 microns or smaller as PM2.5), NO2, and Pb (EPA 2022a). Although the entire 
Commonwealth is in attainment/unclassifiable with the 2015 eight-hour ozone standard of 0.07 
ppm, Dukes County is still classified as in marginal nonattainment with the previous, less stringent 
2008 eight-hour ozone standard of 0.075 ppm until that standard is revoked.  


While Dukes County is the only Massachusetts county in nonattainment for a pollutant, 
Massachusetts is part of the Ozone Transport Region (OTR). The OTR was established in Section 
184(a) of the CAA to address ozone formation and pollution due to transport from upwind states 
to downwind states. As a result, all Massachusetts counties are treated as moderate 
nonattainment areas for ozone (even in unclassifiable/attainment areas). Thus, the COA for the 
entirety of the Phase 1 SWDA is treated as a nonattainment area for ozone.   


 


41  If EPA determines that SF6-containing equipment on the WTGs and ESP(s) meet the definition of an OCS source, 
to meet GHG BACT, the Project will use hermetically sealed-pressure switchgear that are certified by the 
manufacturer to meet a leak rate of no more than 0.5% per calendar year (see Section 5.3.3). 


42  The distance is measured from the boundary of the Phase 1 SWDA (not the nearest WTG position).  
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Under the Massachusetts regulations, a major modification means, “any physical change in or 
change in the method of operation of a major stationary source that would result in a significant 
net emissions increase of any pollutant, for which the existing source is major, subject to 
regulation under the Act.” A net emissions increase of 25 tpy of NOx or 25 tpy of VOC is considered 
“significant.” Any significant net emissions increase of VOC or NOx is considered significant for 
ozone. 


As described in Section 3.1.2, Phase 1 of New England Wind is considered a modification to 
Vineyard Wind 1, which is an existing major source of NOx and VOC. Since the COA is treated as a 
nonattainment area for ozone and the Project will result in a significant net emissions increase 
greater than 25 tpy for both NOx and VOC during construction43 (which is considered significant 
for ozone), the Project is a major modification subject to NNSR. 


NNSR requires major modifications to undergo a control technology review. As part of this review, 
OCS sources must meet each applicable emissions limitation under the Massachusetts SIP and 
each applicable emissions standard of performance under 40 CFR Part 60 (NSPS) and 40 CFR Part 
61 (NESHAPs). Compliance with the applicable provisions of the Massachusetts SIP, NSPS, and 
NESHAPs is discussed in Sections 4.3, 4.2.1, and 4.2.3, respectively. In addition, each OCS source 
must meet LAER for each pollutant subject to 310 CMR 7.00: Appendix A that would result in a 
significant emissions increase. The Project’s OCS sources will meet LAER for NOx and VOC. The 
LAER analysis is presented in Section 5.2.  


310 CMR 7.00: Appendix A also requires major modifications to obtain emissions offsets for 
operational emissions (see 310 CMR 7.00: Appendix A(6)).44 As described further in Section 6.1, 
prior to the start of operation, the Proponent will obtain NOx and VOC continuous (i.e., rate-
based) emission offsets for operation of the Project.  


310 CMR 7.00: Appendix A(7) requires applicants to conduct a Source Impact Analysis 
demonstrating that: (1) the emission offsets when considered in conjunction with the proposed 
emissions increase will have a net air quality benefit; (2) emissions will not contribute to 
nonattainment with, or interfere with maintenance by, any other state of any NAAQS; and (3) 
emissions will not interfere with measures required to be included in SIPs for other states for PSD 
or the protection of visibility. The Source Impact Analysis is discussed in Section 6.2.  


 


43  While only NOx emissions continue to be above 25 tpy during the operational period, currently, EPA takes the 
position that both NOx and VOC emissions continue to be subject to NNSR permitting since the Project’s 
potential emissions exceeded the NNSR thresholds for at least one year (see the Vineyard Wind 1 Fact Sheet, 
pg. 52). 


44  As described in the Fact Sheet for the Vineyard Wind 1 OCS Air Permit Modification #1, “EPA determined that 
the emission offset requirements under the CAA and NNSR regulations do not apply to construction emissions 
on the OCS.” 
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Additional conditions for approval under 310 CMR 7.00: Appendix A(8) are also addressed in 
Section 6.  


4.3.3.25 Section 7.00: Appendix B: U Emission Banking, Trading, and Averaging 


310 CMR 7.00: Appendix B establishes the principles and procedures that facilities can use to 
comply with the requirements of 310 CMR 7.18, 310 CMR 7.19, and 310 CMR 7.00: Appendix A. 
310 CMR 7.00: Appendix B contains provisions to allow emissions averaging as well as the 
creation, banking, trading, and use of Emission Reduction Credits (ERCs). 310 CMR 7.00: Appendix 
B(3)(e)2 requires those who use ERCs from the Massachusetts ERC Bank to obtain an amount of 
credit equal to five percent more than the amount needed for the offset calculation. The 
Proponent will comply with the provisions of 310 CMR 7.00: Appendix B that relate to the 
purchase of ERCs, if ERCs from the Massachusetts trading bank are used as offsets under NNSR.  


4.3.3.26 Section 7.00: Appendix C: Operating Permit and Compliance Program 


310 CMR 7.00: Appendix C establishes the requirements of the Massachusetts Operating Permit 
and Compliance Program (also referred to as the “Title V operating permit program”). 310 CMR 
7.00: Appendix C applies to any facility that: 


1. has federal potential emissions equal to or exceeding 50 tpy of VOC or NOx, 10 tpy of any 
single HAP, 25 tpy of any combination of HAPs, or 100 tpy of any other regulated pollutant 
(excluding GHGs).  


2. is subject to a standard under NESHAPs,  


3. is subject to NSPS,  


4. is an affected source under the federal Acid Rain Program, or 


5. is in another source category that EPA determines not to be exempt from the requirement 
to obtain an operating permit.  


The Project is subject to the operating permit requirements of 310 CMR 7.00: Appendix C because 
the facility’s potential emissions exceed 50 tpy of NOx during the operational period. Compliance 
with the requirements of 310 CMR 7.00: Appendix C is discussed in Section 7. 


4.3.4 310 CMR 8.00: The Prevention and/or Abatement of Air Pollution Episode and Air 
Pollution Incident Emergencies 


As described in 310 CMR 8.01, the purpose of 310 CMR 8.00 is to prevent ambient air 
concentrations at any location in the Commonwealth from reaching levels that would constitute 
significant harm or imminent and substantial endangerment to human health. These ambient air 
contaminant concentration levels, as defined by the EPA, are provided in Table 1 of 310 CMR 8.01. 
Many sections of 310 CMR 8.00 merely describe actions that the Department must take with 
respect to air pollution episodes and impose no specific requirements on the Project.  
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The table included in 310 CMR 8.05 directs certain facilities, operations, and industries to cease 
specified activities depending on the nature of the air pollution episode. According to the table, 
all construction activities that generate pollutants should stop during alerts, warnings, and 
emergencies for PM and SO2. During construction, the Proponent will monitor the appropriate 
communication channels, so that construction activities can be stopped during an applicable Air 
Pollution Episode Alert, Episode Warning, or Incident Emergency. 


310 CMR 8.07 requires operators of emission sources to implement, to the extent possible, the 
listed emission reduction action strategies corresponding to the episode level and contaminant 
of concern if an Air Pollution Episode is declared. The Project will follow these action strategies to 
the extent possible if an Air Pollution Episode is declared.  


According to 310 CMR 8.08(5), operators of specified emission sources, including the operators 
of a stationary emission source with the capability of emitting 100 tons or more per year of SO2, 
NO2, PM, CO, or hydrocarbons (HCs), or any other source specified in writing by the Department 
must prepare a standby Emission Reduction Plan (ERP) to reduce or eliminate emissions of air 
contaminants. If requested by EPA, the Proponent will submit an ERP for the Project within 30 
days of such request. 


310 CMR 8.30 establishes that each section of 310 CMR 8.00 shall be construed as separate so 
that if any regulation or sentence, clause, or phrase is held invalid for any reason, the remainder 
of 310 CMR 8.00 and all other regulations continue in full force. This section applies to the Project 
generally, but imposes no specific requirements on the Project.  


4.4 Other Notable Regulations and Standards 


This section summarizes other key federal and international regulations and standards that are 
referenced throughout the remainder of this Application.  


4.4.1 MARPOL Annex VI, the Act To Prevent Pollution From Ships, and 40 CFR Part 1043 


Annex VI of the International Maritime Organization’s (IMO’s) International Convention for the 
Prevention of Pollution from Ships (MARPOL) treaty is the main international treaty that 
addresses air pollution from marine vessels. Annex VI establishes global limits on the sulfur 
content of marine fuels and NOx emissions limits for engines exceeding 130 kW on vessels built 
after 2000 (other than engines used solely for emergencies). The IMO has also adopted legally 
binding energy efficiency measures as amendments to MARPOL Annex VI.  


In the United States (US), MARPOL Annex VI is implemented through the Act to Prevent Pollution 
from Ships (33 U.S.C. §§ 1901-1905) and 40 CFR Part 1043. The Annex VI requirements apply to 
US-flagged ships wherever located and to foreign-flagged ships operating in US waters. However, 
vessels that operate only domestically are exempt from the NOx limits of 40 CFR Part 1043 
provided that their engines meet the requirements of 40 CFR Part 1042 (including Appendix I) and 
have a displacement of less than 30 liters per cylinder.  
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The MARPOL Annex VI NOx emission limits are provided in Table 4-7 (IMO 2019b).  


Table 4-7 MARPOL Annex VI NOx Emission Limits 


Tier 
Implementation 


Date2 


NOx Limit (g/kW-hr)1 


n < 130 130 ≤ n < 2000 n ≥ 2000 


Tier I 20003 17.0 45 · n-0.2 9.8 


Tier II 2011 14.4 44 · n-0.23 7.7 


Tier III4 2016 3.4 9 · n-0.2 2.0 


Notes:  
1. n= maximum engine speed in revolutions per minute. 
2. The MARPOL Annex VI NOx emission limits are nearly identical to the NSPS for non-emergency internal combustion 


engines with a displacement of 30 liters per cylinder or greater (differences are highlighted in bold).  
3. Per 40 CFR § 1043.60, the Tier 1 NOx emission standards apply to engines on vessels with a build date or major 


conversion date between January 1, 2004 and December 31, 2010. However, the Annex VI Tier I standards apply 
to engines installed on US-flagged vessels beginning January 1, 2000 if that vessel operates internationally. 


4. Only applies within NOx Emission Control Areas (ECAs). Tier II standards apply outside ECAs. 


Vessels operating within the North American Emission Control Area (ECA), which extends 200 NM 
off the coast of North America, must use fuel with a maximum sulfur content of 1,000 ppm or use 
an alternative control technology that results in an equivalent emission reduction. However, US-
flagged vessels that operate only domestically are deemed to be in compliance with 40 CFR Part 
1043 if they operate using distillate fuels meeting the specifications of 40 CFR Part 1090.  


Since the Phase 1 SWDA is located within the North American ECA, Project-related vessels must 
comply with the fuel sulfur content limit of 1,000 ppm and the applicable NOx emission limits in 
Table 4-7 (unless they alternatively comply with EPA’s fuel standards at 40 CFR Part 1090 and 
emission standards at 40 CFR Part 1042).  


4.4.2 EPA Marine Compression-Ignition Engine Standards 


40 CFR Part 1042 sets NOx, HC, PM, and CO emission standards45 and certification requirements 
for Category 1, Category 2, and Category 3 marine diesel engines installed on US-flagged vessels. 
The emission standards are structured as a tiered progression (Tiers 1 through 4), with each Tier 
of emission standards becoming increasingly stringent over time. The exact emission limits (in 
g/kW-hr) that apply to each engine depend on the engine’s size, displacement, speed, and/or 
power density. The Tier 1 and 2 marine engine emission standards that were originally adopted 
in 40 CFR Part 94 have been migrated to 40 CFR Part 1042, Appendix I.  


  


 


45  The marine engine emission limits may be presented as NOx + HC or NOx and HC separately.  
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Per 40 CFR Part 1042, Category 1 marine engines have a displacement of less than 7 liters per 
cylinder and Category 2 marine engines have a displacement greater than or equal to 7 liters per 
cylinder and less than 30 liters per cylinder. However, in 40 CFR Part 1042, Appendix I, engines 
with a displacement between 5 and 7 liters per cylinder are considered Category 2 rather than 
Category 1 marine engines. Category 3 marine engines have a displacement at or above 30 liters 
per cylinder. The NOx emission limits for Category 3 engines at 40 CFR Part 1042 are the same as 
the NOx emission standards under 40 CFR Part 1043.  


See Appendix C for a summary table of EPA’s marine compression-ignition engine emission 
standards.  


4.4.3 EPA Nonroad Compression-Ignition Engine Standards 


40 CFR Part 1039 sets NOx, non-methane hydrocarbon (NMHC), PM and CO emission standards46 
and certification requirements for nonroad engines. Nonroad engine means all internal-
combustion engines except motor vehicle engines, stationary engines, engines used solely for 
competition, or engines used in aircraft (see 40 CFR § 1039.801). However, 40 CFR Part 1039 does 
not apply to marine engines that are subject to the marine engine emission standards described 
in Section 4.4.2.  


Similar to the marine engine standards above, these nonroad engine standards are structured as 
a tiered progression (Tiers 1 through 4) and are a function of engine size and model year. The Tier 
1, 2, and 3 nonroad engine emission standards that were originally adopted in 40 CFR Part 89 have 
been migrated to 40 CFR Part 1039, Appendix I. See Appendix C for a summary table of EPA’s 
nonroad compression-ignition engine emission standards.  


4.4.4 EPA Marine and Nonroad Engine Fuel Standards 


40 CFR Part 1090 sets fuel sulfur content standards for diesel fuel that is introduced into 
commerce in the US as well as fuel used in certain marine applications. Per 40 CFR § 1090.300, 
diesel fuel, excluding ECA marine fuel, is subject to a fuel sulfur content limit of 15 ppm. ECA 
marine fuel means diesel, distillate, or residual fuel used, intended for use, or made available for 
use in Category 3 marine vessels (vessels propelled by Category 3 engines) while the vessels are 
operating within an ECA, or an ECA associated area. ECA marine fuel is subject to a fuel sulfur 
content limit of 1,000 ppm, with some exceptions (see 40 CFR § 1090.325). Some key definitions 
in 40 CFR Part 1090 are provided below:  


  


 


46  The nonroad engine emission limits may be presented as NOx + NMHC or NOx and NMHC separately. 
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♦ Diesel fuel means any of the following: (1) Any fuel commonly or commercially known as 
diesel fuel; (2) Any fuel (including nonpetroleum [NP] diesel fuel or a fuel blend that 
contains NP diesel fuel) that is intended or used to power a vehicle or engine that is 
designed to operate using diesel fuel, or (3) Any fuel that conforms to the specifications 
of ASTM D975 (incorporated by reference in § 1090.95) and is made available for use in a 
vehicle or engine designed to operate using diesel fuel. 


♦ Distillate fuel means diesel fuel and other petroleum fuels with a T90 temperature below 
700 °F that can be used in vehicles or engines that are designed to operate using diesel 
fuel. For example, diesel fuel, jet fuel, heating oil, No. 1 fuel (kerosene), No. 4 fuel, DMX, 
DMA, DMB, and DMC are distillate fuels. These specific fuel grades are identified in ASTM 
D975 and ISO 8217. 


♦ Residual fuel means a petroleum fuel with a T90 temperature at or above 700 °F. For 
example, No. 5 fuels and No. 6 fuels are residual fuels. Residual fuel grades are specified 
in ASTM D396 and ISO 8217.  


The Proponent notes that the requirements related to marine diesel fuel that were formerly part 
of 40 CFR Part 80 have been moved to 40 CFR Part 1090 as part of EPA’s Fuels Regulatory 
Streamlining action (see 85 FR 78412). 







 


Section 5.0 


LAER and BACT Analyses 
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5.0 LAER AND BACT ANALYSES  


Section 5 discusses air pollution control technologies. The Project’s Outer Continental Shelf (OCS) sources 
are subject to three related control technology requirements: 


♦ Lowest Achievable Emissions Rate (LAER) per 310 CMR 7.00: Appendix A for nitrogen oxide (NOx) 
and volatile organic compound (VOC) emissions;  


♦ Best Available Control Technology (BACT) per 40 CFR Part 52.21 (federal BACT) for NOx, carbon 
monoxide (CO), particulate matter (PM, 10 microns or smaller as PM10 and 2.5 microns or smaller 
as PM2.5), and greenhouse gas (GHG) emissions; and 


♦ BACT per 310 CMR 7.02 (Massachusetts BACT) for all regulated pollutants. 


Only the Project’s equipment and vessels that meet the definition of an OCS source are subject to LAER 
and BACT.47 Although emissions from vessels servicing or associated with an OCS source (while within 25 
nautical miles [NM] of the OCS source) are counted in the source’s potential emissions when determining 
which pollutants require LAER and BACT, these vessels are not subject to LAER and BACT requirements.  


Section 5.1 provides a summary of available air pollution control technologies for reference in the LAER 
and BACT analyses. The LAER analysis is provided in Section 5.2 and the BACT analysis is provided in 
Section 5.3. Because the federal and Massachusetts BACT requirements are very similar, they are 
addressed together in Section 5.3. 


5.1 Air Pollution Control Technology Review 


5.1.1 Control Technologies for Compression-Ignition Internal Combustion Engines  


The Project’s OCS sources will primarily be compression-ignition internal combustion engines. 
These include engines on vessels and engines on the wind turbine generators (WTGs) and 
electrical service platform(s) (ESP[s]). Air emissions from compression-ignition internal 
combustion engines can be minimized and mitigated through the selection of clean fuels, engine 
design and optimization, process modifications, and add-on pollution controls. Emissions of CO, 
PM, and VOCs are generally minimized by ensuring complete combustion. NOx emissions are 
minimized by reducing the combustion temperature and controlling the mixing of fuel and oxygen 
during combustion to avoid hot spots that generate NOx. Emissions of fuel impurities (PM, sulfur 
dioxide [SO2], and sulfuric acid [H2SO4]) and GHGs are generally minimized through selection of 
clean fuels and good combustion practices. Potential air pollution control technologies for NOx, 


 


47  This interpretation of the applicability of BACT was upheld by the US Court of Appeals for the Ninth Circuit in 
REDOIL vs. EPA (2012). In the opinion of the Court, “Congress therefore did not express an intention to regulate 
associated vessels as OCS sources, or to apply BACT to associated vessels on that basis.” This interpretation of 
BACT applicability can also be found in EPA Region 4’s (2014e) Preliminary Determination & Statement of Basis 
OCS Air Permit OCS-EPA-R4015 for Anadarko Petroleum, Inc.  
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products of incomplete combustion (CO, VOC, and PM), fuel impurities (PM and SO2), and GHGs 
are discussed further in the sections below. The description of potential control technologies is 
generally based on reports prepared by or for the Environmental Protection Agency (EPA) as well 
as engine manufacturers’ (e.g., Wärtsilä, MAN, General Electric) and control technology vendors’ 
websites.  


5.1.1.1 Fuels  


This section describes fuels that can potentially be used in compression-ignition internal 
combustion engines, as well as inherently lower-polluting practices (i.e., the use of battery 
power). The feasibility of using these fuel types for the Project’s OCS sources is addressed in 
Sections 5.2 and 5.3.  


Marine Distillate Fuel 


Marine distillate fuel is a type of liquid petroleum fuel and is similar to the fuel used in diesel 
trucks and diesel nonroad construction equipment. Marine distillate is divided into several types 
under International Organization for Standardization (ISO) (2017) fuel standards: DMX, DMA, DFA, 
DMZ, DFZ, DMB, and DFB (ISO 2017). Marine gas oil (MGO), which includes DMA, DFA, DMZ, and 
DFZ, is a clear, light distillate product with a relatively high cetane value and density (Chevron 
2021). MGO is typically used in small to medium-sized marine vessels (mostly Category 1 engines) 
and for emergency and auxiliary engines on larger vessels (EPA 2009). Marine diesel oil (MDO), 
which includes DMB and DFB, is slightly denser and has a lower cetane value than MGO (Chevron 
2021). MDO is generally created by blending distillate fuel with small amounts of residual fuel oil, 
which raises the fuel’s sulfur content (EPA 2009). MDO is mostly used in Category 2 and 3 engines 
(EPA 2008). According to DNV GL (2014), “due to explosion risks related to the use of highly 
volatile fuels on board ships,” the International Maritime Organization (IMO), per the 
International Convention on the Safety of Life at Sea (SOLAS), has banned the use of fuels with a 
flashpoint lower than 60°C on vessels. 48 Consequently, MDO and MGO must typically have a 
minimum flashpoint of 60°C. 


Marine Residual Fuel  


Marine residual fuel (which includes heavy fuel oil [HFO] or intermediate fuel oil [IFO]) is a dense, 
viscous fuel that typically consists of high-molecular weight hydrocarbons (HCs) and has a high 
energy content. HFO alone is not typically used in marine engines due to its high viscosity. IFO, 
which is more commonly used, is HFO blended with lighter components (IFO has a higher 
proportion of HFO than MDO). Residual fuel contains significantly more sulfur than distillate fuel.  
  


 


48  DMX, which is special light distillate intended mainly for use in emergency engines, can have a flashpoint lower 
than 60°C, but must be stored in drums due to its low flashpoint (Dieselnet c2022; Chevron 2021).  
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The sulfur compounds are primarily emitted as SO2, but a small fraction of the sulfur is converted 
into sulfur trioxide, which forms sulfate (a form of PM). High-molecular weight organic and metals 
compounds agglomerate and form PM. Consequently, combustion of residual fuel results in 
higher sulfur oxide (SOx) and PM emissions, relative to combustion of distillate fuel.  


Ultra-Low Sulfur Diesel (ULSD)  


Ultra-low sulfur diesel (ULSD) is distillate fuel with a sulfur content specification of less than 15 
parts per million (ppm). ULSD used for automotive diesel engines is similar to marine distillate 
fuels. However, automotive diesel fuel is permitted to have a lower flashpoint (a minimum of 55°C 
in the European Union and a minimum of 52°C in the United States [US]) than marine distillate 
fuel (Wright and Wilson 2012). According to Wilbur and Wilson (2012), “while in all other respects 
marine distillate and automotive diesel fuels can be identical, these few degrees difference in 
minimum allowable flashpoint requires that in Europe [and the US] the distillate fuel supply chain 
to ships has to be maintained segregated from that of the automotive diesel market.” Therefore, 
ULSD may not always be available or allowed to be used in certain marine vessels due to its lower 
flash point (which raises a safety concern). 


Natural Gas  


Natural gas is primarily composed of methane (CH4), which is a nontoxic and flammable gas. 
Liquefied natural gas (LNG) is created by cooling natural gas below its boiling point. Liquefying 
natural gas reduces the volume of the gas by a factor of about 600, which makes it significantly 
easier to transport and store (ABS 2015a). Compressed natural gas (CNG) is created by 
compressing natural gas from a utility pipeline at about 100 – 500 psi to a much higher pressure, 
reducing its volume by a factor of ten or more (ACSF 2012). Compared to light fuel oil, use of 
natural gas can reduce SOx, PM, NOx, and carbon dioxide (CO2) emissions (Hefanzi and Rahai 
2008).  


Liquefied Petroleum Gas (LPG)  


Liquefied petroleum gas (LPG) primarily consists of propane and butane, along with some 
propylene and other light HCs (WLPGA 2017). These light HCs are gaseous under normal 
atmospheric conditions, but can be liquefied under moderate pressure. LPG is stored under 
pressure in tanks or cylinders (WLPGA 2017). LPG combustion yields lower CO2 emissions than oil-
based fuels, but slightly higher CO2 emissions than natural gas (WLPGA 2017). Use of LPG virtually 
eliminates SOx emissions (WLPGA 2017). The reduction of NOx emissions relative to oil-based 
fuels depends on the engine technology used (WLPGA 2017).  


Biodiesel 


Biodiesel is a renewable fuel derived from animal fats, vegetable oils, and waste material (Hefanzi 
and Rahai 2008; Chevron 2021). These natural substances are reacted with alcohols to produce a 
fuel with characteristics similar to diesel. Use of pure biodiesel (B-100) in diesel engines requires 







 


5315/Phase 1 of New England Wind 5-4 LAER and BACT Analyses 
OCS Air Permit Application  Epsilon Associates, Inc. 


major engine modifications. Use of a blend of 20% biodiesel and 80% diesel fuel (B-20) does not 
require engine modifications (Hefanzi and Rahai 2008). Compared to traditional liquid petroleum 
fuels, use of B-20 can reduce CO, HC, sulfate, and PM emissions, but can increase NOx emissions 
(Hefanzi and Rahai 2008).  


Methanol  


Methanol (CH3OH) is a type of liquid alcohol fuel. Methanol has lower energy content than 
traditional fuels. Consequently, the space needed to store methanol in a tank is approximately 
double that of traditional diesel fuels (FCBI Energy 2015). Most methanol on the market is 
produced from natural gas, but it can also be produced from renewable raw materials (FCBI 
Energy 2015). Methanol does not contain sulfur and therefore combustion of methanol does not 
produce SOx emissions (FCBI Energy 2015). Methanol combustion also produces low emissions of 
NOx and PM.  


O2Diesel  


O2Diesel is an ethanol-diesel fuel blend. Ethanol has a high oxygen content. The blend typically 
contains approximately 7.7 % by volume of ethanol, 0.6% additive, and the rest is diesel fuel. 
Compared to ULSD, use of O2diesel can reduce PM and CO emissions (Hefanzi and Rahai 2008). 
However, O2Diesel is very flammable; risk of fire and explosion makes this fuel an unattractive 
alternative fuel choice (Hefanzi and Rahai 2008).  


Diesel Fuel with Hydrogen  


Hydrogen can be added to diesel fuel to reduce NOx emissions at low loads. At high loads (above 
40%), the addition of hydrogen can increase NOx emissions (Hefanzi and Rahai 2008).  


Battery Power 


There are a limited number of all electric or hybrid vessels. All electric vessels store shore-supplied 
electricity as their only source of power for propulsion and auxiliary systems. Hybrid vessels use 
engines combined with battery systems that can store shore-supplied power or be recharged 
using excess energy from the vessel’s engines as it travels. The use of battery power produces no 
combustion emissions.  


5.1.1.2 Engine Optimization and Process Modifications 


Control of emissions from compression-ignition internal combustion engines through the 
modification of combustion processes requires a balance between reducing NOx emissions 
without significantly impacting PM emissions, fuel consumption, and efficiency. As EPA (2008) 
explains:  
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Control of diesel emissions via modification of combustion processes is often 
characterized by trade-offs in NOx emissions control vs. other parameters such as PM 
emissions, fuel consumption, and lubricating oil soot loading. For example, lower 
oxygen content (lowering the air-to-fuel ratio) lowers NOx formation but increases 
PM formation. Advanced (earlier) injection timing reduces PM emissions but 
increases NOx formation. Retarded (later) injection timing reduces NOx formation but 
increases PM formation, increases fuel consumption, and at high torque output levels 
can increase soot accumulation within the lubricating oil. During engine 
development, these trade-offs are balanced against each other in order to obtain 
effective NOx and PM control while maintaining acceptable power output, fuel 
efficiency and engine durability. 


Process modifications that can potentially reduce emissions from compression-ignition internal 
combustion engines are described below. The feasibility of these control techniques for the 
Project’s OCS sources is addressed in Sections 5.2 and 5.3.  


Engine Optimization 


Engine optimization involves control of “in cylinder” parameters for reducing engine emissions 
and improving fuel economy (Hefanzi and Rahai 2008). Engine parameters that can be optimized 
include peak cylinder pressure, peak cylinder temperature, injection pressure, compression ratio, 
fuel injection timing, and air-fuel mixing (related to parameters such as fuel spray configuration), 
among others. Some common engine optimization techniques include: 


♦ Fuel injection timing retard: Delaying the start of fuel injection (i.e., fuel injection timing 
retard) means that the end of injection comes later in the combustion stroke, when the 
cylinder volume is increasing. During this part of the stroke cycle, heat is removed from 
the hot combustion gases through expansion, lowering the temperature of the gases. 
Lowering the temperature of the combustion process (and shortening the premixed 
burning phase) reduces NOx emissions. Injection timing retard typically increases HC, CO, 
PM, and fuel consumption, although these increases can be offset by increasing the 
injection pressure and using multiple injection events to enhance oxidation of PM and 
soot. 


♦ Induced turbulent mixing (high-pressure injection, fuel injection rate shaping, multiple 
injections, and induced charge motion): Induced turbulent mixing increases the 
interaction of soot particles with oxidants, thus lowering PM emissions. Turbulent mixing 
is created through increased injection pressure (i.e., increasing the velocity of fuel spray), 
changes to intake port/valve and/or piston bowl design, and use of multiple/split 
injections. In high-pressure common rail systems, the second pulse of injected fuel causes 
late-combustion turbulent mixing (see the discussion of common rail fuel injection 
systems below). At low loads, increased turbulent mixing can reduce PM, HC, smoke, and 
fuel consumption by enhancing the mixing of air and fuel, but may increase NOx emissions  
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slightly (EPA 2008). At high loads, induced turbulent mixing is less effective at reducing 
PM emissions and fuel consumption, and NOx emissions may increase due to high 
temperatures associated with enhanced mixing (EPA 2008).  


♦ Common rail fuel injection systems: Common rail fuel injection systems can reduce NOx 
and PM emissions by providing precise control of the timing and quantity of fuel delivered 
to an engine over the course of a combustion event. High-pressure common rail injection 
systems use multiple injections and rate shaping (i.e., adjusting the flow rate of fuel 
delivered throughout the injection event as a function of crank angle). In common rail 
systems, only a small amount of fuel is injected early in the compression stroke to prevent 
a rapid increase in temperature and pressure, reducing NOx formation. The remainder of 
the fuel is injected into the established flame, which allows for a steady burn and limits 
the combustion temperature (and NOx formation). To reduce PM emissions, the injection 
event can be split into two discrete events. The second pulse of injected fuel induces late-
combustion turbulent mixing that breaks up soot formed after the first injection event 
and allows further combustion of PM.  


Slide Valves 


Slide valves have been used on slow speed-two-stroke engines to reduce NOx emissions. 
Compared to conventional fuel injection, slide valves optimize spray distribution in the 
combustion chamber, which enhances mixing and lowers heat release. As a result, less NOx is 
formed. In addition, slide valves prevent the leak of fuel into the combustion zone. In conventional 
fuel valves, fuel leaked into the combustion zone can cause fouling, increased soot, and increased 
VOC emissions if combustion temperatures are not high enough for complete combustion 
(Hefanzi and Rahai 2008).  


Reduced Oil Consumption  


According to Hefanzi and Rahai (2008), “Cylinder lubrication contributes significantly to the PM 
emission rate and the overall cost of the engine operation.” Reduced oil consumption can be 
accomplished through the redesign of the power assembly (pistons, piston rings, and cylinder 
liners), valve stem seals, and improved crankcase ventilation systems. These improvements to the 
engine design reduce oil consumption by decreasing oil leakage into the engine’s intake and 
exhaust ports and improving drainage of lubrication oil within the engine (EPA 2008). Some engine 
manufacturers have developed electronically controlled lubricating systems that inject a specific 
volume of oil into the cylinder every 4 or more revolutions. Electronic timing of the oil injection 
ensures that oil is delivered directly onto the cylinder’s ring packs, which maximizes lubrication 
and minimizes waste (Hefanzi and Rahai 2008).  
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Fuel-Water Emulsions 


Fuel-water emulsions consist of fuel, water, and emulsifying and/or stabilizing agents. When 
water is emulsified with the fuel, vaporization of the water during combustion increases fuel 
dispersion, which enhances the efficiency of combustion. Vaporization of water in the mixture 
also absorbs combustion heat, which lowers the combustion temperature and reduces NOx 
formation. However, by cooling the combustion temperature, the products of incomplete 
combustion increase. 


Direct Water Injection (DWI) 


Direct water injection (DWI) technology uses a principle similar to fuel-water emulsions to reduce 
NOx emissions. Water introduced into the combustion process absorbs combustion energy, which 
lowers the peak combustion temperature, and consequently NOx emissions. The injection of 
water into the combustion chamber or intake manifold can be controlled electronically, which 
allows precise control over the timing and quantity of water injected. This enables water to be 
introduced into the combustion process in a way that maximizes NOx reduction while minimizing 
increases of other criteria pollutants and fuel consumption.  


Intake Air Humidification 


Intake air humidification works similarly to DWI and fuel-water emulsions to reduce NOx 
formation. Increasing the humidity (water content) of the engine’s intake air reduces the peak 
temperature of combustion and consequently, NOx formation. The humidity of the intake air can 
be increased by injecting a water mist into the air as it exists the compressor stage of the 
turbocharger. The hot compressed air evaporates the injected mist. Intake air humidification 
requires almost twice as much water as DWI and fuel-water emulsions to achieve the same 
reduction in NOx emissions.  


Charge Air Cooling (Aftercoolers) 


Lowering the intake manifold temperature lowers the peak combustion temperature, which in 
turn reduces NOx emissions. Typically, heat exchangers (known as aftercoolers) are used to cool 
the engine’s intake gases. The aftercooler is usually located between the turbocharger 
compressor outlet and the intake manifold. In marine applications, heat exchangers can use 
seawater to absorb energy from the intake gases. Most Category 1 and 2 marine diesel engines 
are equipped with aftercoolers (and turbocharging). 


Turbocharger Improvements  


Significant improvements to turbochargers have been made in recent years to help maintain 
sufficient air flow to the engine, which reduces the formation of elemental carbon PM. Most 
category 1 and 2 marine diesel engines are equipped with turbocharging (and aftercooling). 
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Exhaust Gas Recirculation (EGR) System 


In an exhaust gas recirculation (EGR) system, a portion of exhaust gases are retained or returned 
to the engine’s cylinder. The recycled exhaust gas reduces the presence of molecular oxygen (an 
important component of the NOx reaction mechanism) and absorbs some energy during 
combustion. Reducing the combustion temperature and the amount of oxygen available for the 
reaction reduces NOx emissions (EPA 2008; EPA 2009). For EGR to be effective, the input exhaust 
gas should not contain PM because PM causes complications in turbocharger operation and 
increased deterioration and resistance due to the deposition of PM within the combustion 
chamber, along piping, valves, and other components (Hefanzi and Rahai 2008). However, this is 
difficult to achieve, especially for ocean-going vessels that use residual fuel oil.  


Open and Closed Crankcase Ventilation System  


During diesel engine combustion, a small fraction of combustion gas escapes into the crankcase. 
This “blowby gas” combines with oil in in the crankcase, creating a gaseous stream containing fuel 
combustion products, oil droplets, and partially combusted lubrication oil. To avoid damaging the 
oil pan, this gaseous stream must be vented into the atmosphere (open crankcase engines) or 
back into the engine intake air (closed crankcase engines) (Nelson 2010). Both open and closed 
crankcase ventilation systems remove oil mist and PM from the crankcase exhaust stream using 
centrifugal force or filtration (Nelson 2010). Improvements to crankcase ventilation can reduce 
oil consumption. 


Engine Derating  


Derating is a retrofit that lowers an engine’s maximum continuous rating (i.e., maximum power 
output while running continuously). Derating can be used by vessels that consistently operate at 
a speed that is lower than the vessel’s design speed to optimize the engine load. Improving the 
match between the vessel’s operational speed and the engine’s optimal load can reduce fuel 
consumption. Derating measures will only reduce NOx if the peak combustion temperature is 
lower at the reduced load. Engines that operate at relatively constant combustion temperatures 
across loads will not significantly reduce NOx emissions by derating. Derating requires the 
replacement of several engine and turbocharger components and potentially the installation of a 
new propeller (GloMEEP [date unknown]; MAN Diesel & Turbo 2013).  


Good Combustion Practices 


Using good combustion practices allows engines to operate more efficiently, thereby reducing 
fuel usage and emissions of all pollutants. Good combustion practices include: 


1. operating engines according to the manufactures’ specifications; 


2. maintaining proper air-to-fuel ratio, residence time, and temperature to minimize 
emissions; and 







 


5315/Phase 1 of New England Wind 5-9 LAER and BACT Analyses 
OCS Air Permit Application  Epsilon Associates, Inc. 


3. performing regularly scheduled evaluations, inspections, and required maintenance to 
ensure proper operation of the engine (EPA Region 4 2011d). 


5.1.1.3 Aftertreatment Control Technologies  


This section discusses emissions control technologies that involve the use of aftertreatment 
devices (i.e., add-on pollution controls), which are placed in an engine’s exhaust system. Sections 
5.2 and 5.3 discuss the feasibility of using these control technologies for the Project’s OCS sources.  


Selective Catalytic Reduction (SCR) 


Selective catalytic reduction (SCR) is a commonly-used add-on pollution control technology that 
significantly reduces NOx emissions from diesel engines. NOx within the exhaust gas combines 
with ammonia to form water and nitrogen in the presence of a catalyst. The catalyst allows the 
reaction to take place at a relatively low temperature. The reaction has a relatively narrow 
exhaust gas temperature window; below approximately 650°F, the reaction is too slow and NOx 
removal efficiency suffers, while above 850°F the catalyst is rapidly destroyed. Ammonia is 
supplied for the reaction by injecting anhydrous ammonia, aqueous ammonia, or a water-urea 
solution into the engine exhaust gas by means of an injection grid upstream of the SCR reactor. 
Since sulfur compounds can reduce the effectiveness of an SCR catalyst, ULSD should be used in 
diesel engines outfitted with SCR.  


Selective Non-Catalytic Reduction (SNCR)  


Selective non-catalytic reduction (SNCR) works just like SCR, but without the catalyst. In an SNCR, 
NOx is reduced into N2 and water using a nitrogen-based reducing agent (e.g., ammonia or urea) 
that is injected into the engine’s exhaust gas. Without the catalyst, SNCR requires higher exhaust 
temperatures than SCR to reduce NOx. For ammonia-based SNCR systems, the optimum 
temperature range is 1,600 – 2,000 °F; for urea systems, the optimum range is 1,650 – 2,100 °F 
(EPA 2002). At lower temperatures, some of the reducing agent passes through the system 
unreacted. At higher temperatures, the reducing agent oxidizes and additional NOx forms. 


Lean NOx Catalyst  


Lean NOx catalysts (also known as lean De-NOx catalysts or hydrocarbon SCR) are flow-through 
post-combustion devices that work similarly to SCR, but use HCs or other exhaust gas components 
(e.g., CO or alcohols) to reduce NOx.  


SOx Scrubber 


SOx scrubbers are a type of exhaust gas cleaning system (EGCS) often used on stationary sources 
to reduce SOx and direct sulfate PM emissions (EPA 2009). These applications typically use lime 
or caustic soda to neutralize H2SO4 in the scrubber washwater. On ocean-going marine vessels, 
seawater can be used to absorb SOx from the engine’s exhaust. In a seawater scrubber, exhaust 
gases are brought into contact with seawater by spraying seawater into the exhaust stream or 
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routing exhaust gases through a seawater bath. The SOx reacts with water to form H2SO4. Then, 
the H2SO4 reacts with carbonate and other salts in the seawater to form sulfates. The seawater is 
then treated to remove the solid sulfates and raise the pH prior to discharge back into the sea 
(EPA 2009). In another type of SOx scrubber, exhaust gases are brought into contact with fresh 
water contained on the ship. Caustic soda added to the fresh water neutralizes sulfur in the 
exhaust gas. A portion of the scrubber water is bled off from the system for treatment. In both 
scrubber systems, the solids are collected and held for onshore disposal (EPA 2009). 


NOx Scrubber  


NOx scrubbers are a type of EGCS used to reduce NOx emissions. In a NOx scrubber, water is used 
to absorb NOx from the engine exhaust. However, use of this NOx pollution control technology 
creates a high-volume, nitrogen-rich wastewater stream which, if discharged to the sea, would 
cause nitrogen loading of the water (EPA 2009).  


NOx Adsorber 


A NOx adsorber, or lean NOx trap, “traps NOx in the form of a metal nitrate during lean operation 
of the engine” (Nelson 2010). NOx adsorbers contain materials, usually barium hydroxide or 
barium carbonate, that capture NOx under lean conditions. Then, under rich operating conditions, 
the stored NOx is released and catalytically oxidized (Nelson 2010).  


Diesel Particulate Filter (DPF)/Catalytic Diesel Particulate Filter (CDPF) 


Diesel particulate filters (DPF) are the most effective exhaust aftertreatment used for the control 
of diesel PM emissions (EPA 2008). DPF are wall-flow filter devices that physically trap fine PM by 
forcing the engine exhaust through a porous media with extremely small openings and long 
pathways (Nelson 2010). Additional pumping work is required to force the engine exhaust through 
the porous medium, which, depending on the operating load, can result in higher fuel 
consumption (EPA 2008). In a DPF, the collected PM is actively oxidized; high temperature exhaust 
gas, a fuel burner, or an electric heater is used to increase the temperature of the filter so that 
PM can be oxidized. The exhaust gas must reach approximately 500 °C in a DPF (Nelson 2010). 


Catalytic diesel particulate filters (CDPF) are passive devices containing catalysts that oxidize PM. 
CDPF require lower temperatures than DPF (200 °C to 300 °C) (Nelson 2010). However, at higher 
exhaust temperatures, CDPF can oxidize SO2 to sulfate PM, reducing the effectiveness of the 
control technology (EPA 2008). CDPF can also catalytically oxidize CO and HC, provided that the 
exhaust temperature is sufficient enough to facilitate regeneration of the catalyst (Nelson 2010).  


Baghouse (Fabric Filter)  


Baghouses, also known as fabric filters, consist of one or several isolated compartments 
containing rows of fabric bags. Baghouses operate similarly to vacuum cleaner. As engine exhaust 
passes through the fabric, PM in the exhaust gas is retained on the upstream face of the bag. As 
particles collect on the upstream face of the bag, the efficiency of the fabric filter increases 
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because the layer of dust creates a barrier with tortuous pores that trap particles. Dirty engine 
exhaust gas can either be blown through the filter (positive pressure) or drawn into the filter 
(negative pressure) by a fan. Substantial pressure (and therefore energy) is required to force air 
through the filter. Baghouse filters operate in cycles, alternating between relatively long periods 
of filtering and short periods of cleaning. During cleaning, captured dust is removed from the 
fabric surface for subsequent disposal. Baghouses can typically accommodate exhaust 
temperatures up to about 500 °F.  


Flow-Through Filter (FTF) 


In a flow-through filter (FTF) engine exhaust gas flows through a network of channels consisting 
of a catalyzed wire mesh or a corrugated metal foil. PM collects on the surface of the metal fibers 
and is then oxidized by the catalytic coating. FTF can operate over a wide range of exhaust flows 
and temperatures (Nelson 2010). This technology can be retrofitted on diesel engines where wall-
flow type filters (such as DPF) are unsuitable (Nelson 2010).  


Diesel Oxidation Catalyst (DOC) 


Diesel oxidation catalysts (DOCs) are flow-through devices containing a catalytic coating that 
oxidize CO, gaseous HCs, and liquid HCs, thus lowering PM and CO emissions (Nelson 2010). 
Platinum and platinum/palladium DOC technology can also be used for HC emission control. 
Depending on the exhaust temperature and the platinum content of the catalyst, DOC may oxidize 
SO2 to sulfate PM, lowering the effectiveness of the control technology for PM. DOC is efficient at 
temperatures at or above 250 °C (EPA 2008).  


4-Way Catalytic Converter 


A 4-way catalytic converter can simultaneously reduce emissions of CO, HC, NOx, and PM on a 
single support. 4-way catalytic converters can enable diesel engines to meet stringent emission 
limitations while minimizing the space needed for post-combustion treatment systems (Millet et 
al. 2009).  


Carbon Capture and Sequestration  


Carbon capture and sequestration (CCS) is a technology that captures CO2 emissions from 
combustion and prevents those emissions from entering the atmosphere (CCSa 2018). CCS 
consists of four parts: 1) capturing the CO2, 2) compression, 3) transport of the compressed CO2, 
and 4) sequestration. During capture, CO2 is separated from the gases produced during a 
combustion process. CO2 is then compressed to make it easier to transport. Compressed CO2 is 
transported by pipeline, road tanker, or ship to a safe storage location. CO2 is sequestered (stored) 
in specific types of geological rock formations such as coal seams or oil and gas reservoirs several 
miles below the earth’s surface (CCSa 2018).  



http://www.ccsassociation.org/what-is-ccs/
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5.1.2 Control Technologies for SF6-Containing Equipment  


As described in Sections 2.2.6.2 and 2.3.4.2, sulfur hexafluoride (SF6) will be used to insulate 
electrical equipment on the WTGs and ESP(s). This section describes potential control 
technologies for SF6-containing equipment on the WTGs and ESP(s) in the event that EPA 
determines such equipment meet the definition of an OCS source and are subject to a control 
technology review (see Section 3.1.1).  


SF6 is commonly used in the power industry to provide protection from short circuits and arcs, 
particularly where there are space constraints. SF6 is very chemically stable and is used in sealed 
systems, although some leaks (i.e., fugitive emissions) from those sealed systems are possible. 
Potential control technologies to reduce fugitive emissions of SF6 include:  


♦ Use of air insulated equipment: For onshore applications, both air insulated switchgear 
(AIS) and gas insulated switchgear (GIS) are commonly used in utility, industrial, and 
commercial electrical equipment applications. AIS uses air as the main insulating medium. 
AIS requires significantly more space, is heavier, and requires more parts than GIS. AIS 
also requires more frequent maintenance, and performance and integrity of AIS is 
negatively affected by environmental contaminants and humidity. GIS is inherently arc 
resistant and has better heat dissipation properties. GIS is more commonly used in high 
voltage applications, although the Proponent is aware of one supplier (Siemens) 
beginning to market reduced-size AIS for onshore high-voltage applications.  


♦ Use of alternative fluorinated chemicals (fluorinitriles): The Proponent is aware of some 
suppliers marketing blends of fluoronitrile gas (mixtures of fluoronitrile gases and 
distillates of air [e.g., CO2 and oxygen]) for some electrical equipment, including some 
medium-voltage GIS. Fluoronitrile blends have been used in demonstration projects and 
limited commercial applications. Additional maintenance may be required, effectiveness 
may be reduced at lower temperatures, and there is currently less infrastructure to reuse 
or dispose of the SF6 replacement gases. 


♦ Use of sealed SF6-insulated equipment with leak detection systems: This control 
technology involves the use of SF6-insulated electrical equipment that are sealed for their 
useful life and are equipped with SF6 leak detection systems.  


5.2 LAER Analysis  


As described in Section 4.3.3.24, under the Nonattainment New Source Review program (310 
CMR 7.00: Appendix A), the Project’s OCS sources must meet the Lowest Achievable Emission 
Rate (LAER) for NOx and VOC. LAER is defined in 310 CMR 7.00: Appendix A as the more stringent 
rate of emissions of:  
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(a)  the most stringent emissions limitation which is contained in any State Implementation 
Plan (SIP) for such class or category of stationary source, unless the owner or operator of 
the stationary source demonstrates that such limitations are not achievable; or  


(b)  the most stringent emissions limitation which is achieved in practice by such class or 
category of stationary source (this limitation, when applied to a modification, means the 
lowest achievable emissions rate for the new or modified emissions units within a 
stationary source).  


LAER is expressed as an emission rate and may be achieved from one or a combination of: (1) a 
change in the raw material processed (i.e., a change in fuel type); (2) a process modification; and 
(3) add-on pollution controls (EPA 1990). In no event shall LAER allow a proposed new or modified 
stationary source to emit any pollutant in excess of the amount allowable pursuant to applicable 
New Source Performance Standards (NSPS) of 40 CFR Part 60.  


The LAER analysis for engines on vessels that become OCS sources is provided in Section 5.2.1, 
whereas the LAER analysis for engines on the WTGs and ESP(s) is provided in Section 5.2.2. 
Although LAER is usually determined separately for each regulated New Source Review (NSR) 
pollutant at or above the significance level, these emission sources (i.e., engines) support a 
different approach because engine design impacts both NOx and VOC emissions. For example, 
minimizing NOx emissions from an engine by reducing high temperature combustion can result in 
increasing VOC emissions. Some control technologies can reduce emissions of both pollutants. 
For these reasons, the following analysis addresses LAER for both NOx and VOC.  


5.2.1 NOx and VOC LAER for Engines on Vessels Operating as OCS–Sources  


This section presents the NOx and VOC LAER analysis for compression-ignition internal 
combustion engines operating on vessels while those vessels meet the definition of an OCS 
source. The types of vessels used during the Project that may become OCS sources are described 
in Section 3.1.1.  


5.2.1.1 NOx and VOC Limits in State Implementation Plans 


The Proponent conducted a review of SIPs on EPA’s website “Approved Air Quality 
Implementation Plans.” 49  The Proponent identified two California SIP regulations for 
compression-ignition internal combustion engines on vessels that are stricter than those 
contained in any other SIP: 


 


49  For each state/territory, the webpages “EPA Approved Regulations” and “EPA Approved Nonregulatory 
Provisions and Quasi-Regulatory Measures” were reviewed using the search terms “vessel,” “marine,” “boat,” 
“ship,” “craft,” “port,” “harbor,” “mobile,” “off-road,” and “nonroad” (EPA 2021).  
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♦ Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean-Going 
Vessels At-Berth in a California Port (13 CCR § 2299.3 and 17 CCR § 93118.3, dated January 
2, 2009).  


♦ Airborne Toxic Control Measure for Commercial Harbor Craft (17 CCR § 93118.5, excluding 
(e)(1), dated November 19, 2008)  


California’s “At-Berth Regulation” at 13 CCR § 2299.3 and 17 CCR § 93118.3 requires vessel 
operators visiting California ports to reduce at-berth emissions from auxiliary engines on ocean-
going vessels by either: 1) turning off auxiliary engines and connecting the vessel to some other 
source of power (most likely grid-based shore power); or 2) using alternative control technologies 
that achieve equivalent emission reductions (CARB 2017b). This requirement does not apply to 
the Project’s OCS sources because Project-related vessels will not be OCS sources while at-berth.  


California’s “Commercial Harbor Craft Regulation” at 17 CCR § 93118.5 requires all engines in 
“newly acquired” harbor craft that are intended to operate in any Regulated California Waters to 
be certified to meet the EPA Tier 2, Tier 3, or Tier 4 marine engine emission standards in effect at 
the time of acquisition (see 17 CCR § 93118.5(e)(3) and (4)). Under this regulation, marine engines 
for newly acquired in-use harbor craft are not required to meet Tier 4 marine standards, but 
engines that are already certified as meeting Tier 4 marine standards cannot be replaced with 
lower Tier engines (17 CCR § 93118.5(e)(3)). Any engines in newly acquired new harbor craft must 
meet applicable EPA Tier 2, 3, or Tier 4 marine standards in effect at the date of vessel acquisition 
(17 CCR § 93118.5(e)(4)). Vessels that could become OCS sources will not be “newly acquired” by 
the Proponent. Instead, the Proponent will contract with marine construction firms for specific 
activities, and the Proponent will not control the vessels (i.e., all vessels will be owned and 
operated by a third-party). Therefore 17 CCR § 93118.5(e)(3) and 17 CCR § 93118.5(e)(4) do not 
apply to the Project’s OCS sources. 


The Commercial Harbor Craft Regulation also requires the eventual replacement or cleanup of 
pre-Tier 1 or Tier 1 engines used in ferries, excursion vessels, tugboats, towboats, push boats, or 
multipurpose harbor craft. Under 17 CCR § 93118.5(e)(6), Tier 1 and earlier engines in these vessel 
types must meet emission limits equal to or cleaner than EPA Tier 2 marine engine emission 
standards through engine replacement, modification, or retrofit by the dates provided in the 
compliance schedules (CARB 2017a). The compliance dates are designed to clean up the fleet's 
oldest and dirtiest engines first, while giving more time for relatively newer, Tier 1 engines to be 
upgraded or replaced. 


Based on the EPA-approved 2008 version of the Commercial Harbor Craft Regulation that is 
incorporated into the California SIP, these vessel types are defined as:  


♦ Ferry: A harbor craft having provisions only for deck passengers or vehicles, operating on 
a short run, on a frequent schedule between two points over the most direct water route, 
and offering a public service of a type normally attributed to a bridge or tunnel. 
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♦ Excursion vessel: A self-propelled vessel that transports passengers for purposes 
including, but not limited to, dinner cruises; harbor, lake, or river tours; scuba diving 
expeditions; and whale watching tours. "Excursion Vessel" does not include crew and 
supply vessels, ferries, and recreational vessels. 


♦ Tugboat: Any self-propelled vessel engaged in, or intending to engage in, the service of 
pulling, pushing, maneuvering, berthing, or hauling along side other vessels, or any 
combination of pulling, pushing, maneuvering, berthing or hauling along side such vessels 
in harbors, over the open seas, or through rivers and canals. Tugboats generally can be 
divided into three groups: harbor or short-haul tugboats, ocean-going or long-haul 
tugboats, and barge tugboats. "Tugboat" is interchangeable with "towboat" and "push 
boat" when the vessel is used in conjunction with barges.  


♦ Towboat or push boat: Any self-propelled vessel engaged in or intending to engage in the 
service of pulling, pushing, or hauling along side barges or other vessels, or any 
combination of pulling, pushing, or hauling along side barges or other vessels. Push boats 
and towboats are interchangeable terms. 


♦ Multipurpose harbor craft: A harbor craft that serves as a ferry, excursion vessel, tugboat, 
or towboat but is also used as a work, crew and supply, pilot, fishing, supply, or other 
vessel.50  


With respect to multipurpose harbor craft, California regulators have made it clear that the 2008 
version of the Commercial Harbor Craft Regulation was only intended to include vessels that first 
meet the definition of a ferry, excursion vessel, tugboat, towboat, or push boat, but are 
sometimes used for other activities (e.g., transport of crew and supply). Vessels that function 
exclusively as work boats, crew and supply vessels, pilot vessels, fishing vessels, or supply vessels 
are not subject to the 2008 version of 17 CCR § 93118.5(e)(6). Crew and supply vessels, barges,  
  


 


50  Work boat means a self-propelled vessel that is used to perform duties such as fire/rescue, law enforcement, 
hydrographic surveys, spill/response, research, training, and construction (including drilling). Crew and supply 
vessel means a self-propelled vessel used for carrying personnel and/or supplies to and from off-shore and in-
harbor locations (including, but not limited to, off-shore work platforms, construction sites, and other vessels). 
Pilot vessel means a vessel designed for, but not limited to, the transfer and transport of maritime pilots to and 
from ocean-going vessels while such vessels are underway. Fishing vessel means a self-propelled vessel that is 
either: (A) a commercial vessel dedicated to the search for, and collection of, fish for the purpose of sale at 
market or directly to a purchaser(s), or (B) a charter vessel used for hire by the general public and dedicated to 
the search for and collection of, fish for the purpose of general consumption. Supply vessel means a self-
propelled vessel used for carrying supplies to and from off-shore and in-harbor locations including, but not 
limited to, off-shore work platforms, construction sites, and other vessels. 
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and dredge vessels were subsequently added to the list of vessels subject to 17 CCR § 
93118.5(e)(6) in 2011.51 However, the 2011 version of the regulations are not incorporated into 
the California SIP.  


The following vessel types and engines are exempt from 17 CCR § 93118.5(e)(6), as incorporated 
into the California SIP: 


♦ Temporary replacement vessels (a temporary replacement vessel is only exempt upon 
written approval and can only be used as a replacement for up to one year) 


♦ Temporary emergency rescue/recovery vessels 


♦ Recreational vessels, registered historic vessels, US Coast Guard (USCG) vessels, and 
military tactical support vessels 


♦ Near-retirement vessels (must be taken out of service within one year of its engines’ 
compliance date)  


♦ Engines less than 50 horsepower  


♦ An engine or vessel that is operated less than 300 hours per calendar year 


♦ Ocean-going vessels other than ocean-going tugboats and towboats. Ocean-going vessels 
are defined as a commercial, government, or military vessels meeting any one of the 
following criteria: 


o (A) a vessel greater than or equal to 400 feet in length overall as defined in 50 CFR § 
679.2, as adopted June 19, 1996; 


o (B) a vessel greater than or equal to 10,000 gross tons per the convention 
measurement (international system) as defined in 46 CFR 69.51-.61, as adopted 
September 12, 1989; or  


  


 


51  As explained in CARB’s (2010) Initial Statement of Reasoning for the Proposed Rulemaking related to the 2011 
amendments to the Commercial Harbor Craft (CHC) Regulation, “The primary purpose of the proposed 
amendments is to subject diesel-fueled engines on crew and supply, barge, and dredge vessels to in-use engine 
requirements of the CHC regulation. The staff is proposing to add crew and supply vessels because updated 
information shows that these vessels have similar or greater emissions than vessel categories currently 
controlled by the CHC regulation. The addition of barge and dredge vessels will amend a situation where this 
class of vessels are subject to two different statewide regulations.” 
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o (C) a vessel propelled by a marine compression-ignition engine with a per cylinder 
displacement of greater than or equal to 30 liters. 


Ocean-going tugboats and towboats are defined as tugboats and towboats with a 
“registry” (foreign trade) endorsement on its USCG certificate of documentation, or 
tugboats and towboats that are registered under the flag of a country other than the US. 


Vessels used during the Project will not meet the definition of a ferry or excursion vessel. Vessels 
meeting the definition of tugboat, towboat, push boat, and/or multipurpose harbor craft will 
likely be used during the Project. While it is not anticipated that those vessels will become OCS 
sources (see Section 3.1.1), if tugboats, towboats, push boats, and/or multipurpose harbor craft 
used during the Project anchor to the seabed or moor to an OCS source to remain stationary while 
performing work, these vessels would be subject to 17 CCR § 93118.5(e). 


Aside from the emission standards for marine compression-ignition internal combustion engines 
incorporated into California’s SIP, the Proponent’s review of SIPs found no other NOx or VOC 
emission limitations relating to marine compression-ignition internal combustion engines. Most 
other SIP provisions relating to marine vessels regulate: (1) VOC emissions from marine tank 
vessel loading operations for vessels used to transport gasoline, other organic liquids, and toxic 
chemicals; (2) VOC emissions from fiberglass boat manufacturing; (3) VOC emissions from vessel 
coating operations, or (4) visible emissions from vessel engines. Although there may be offshore 
bunkering of fuel during the Project, bunkering vessels would not be OCS sources during the 
refueling operation and the SIP provisions apply to liquids more volatile than the fuel that will be 
used by vessels working on the Project. The Proponent will not be coating any vessels while they 
are OCS sources. 


5.2.1.2 Limits Achieved in Practice 


This section reviews NOx and VOC emission limits for marine engines that have been achieved in 
practice as well as relevant LAER determinations. Per EPA guidance, the Proponent has made a 
good faith effort to compile appropriate information from available sources. 


Sources Used to Evaluate Limits Achieved in Practice 


Several sources were used to evaluate the most stringent NOx and VOC emissions limitations that 
have been achieved in practice. The first step was to perform a search on EPA’s RACT/BACT/LAER 
Clearinghouse (RBLC). The RBLC provides a central database of air pollution control technologies 
implemented for various sources and summarizes past Reasonably Available Control Technology 
(RACT), BACT, and LAER decisions contained in NSR permits. The RBLC was searched for the 
following sources with a process name containing “vessel,” “ship,” “boat,” “marine,” “craft,” or 
“propulsion” for the last ten years in the US: 


♦ Large Internal Combustion Engines (> 500 horsepower [hp]) – Fuel oil (process type 
17.110) and Other liquid fuel and liquid fuel mixtures (process type 17.120) 
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♦ Small Internal Combustion Engine (< 500 hp) – Fuel Oil (process type 17.210) and Other 
liquid fuel and liquid fuel mixtures (process type 17.220) 


♦ Misc. Internal Combustion Engines (process type 19.800)  


No matching entries were found for any LAER determinations. However, several matching BACT 
entries were found. Relevant entries with NOx and VOC emission limits in terms of grams per 
kilowatt-hour (g/kW-hr) are summarized in the following table.  


Table 5-1 Relevant RBLC NOx and VOC Emission Limits for Marine Engines  


Project Emission Source 
NOx Limit 
(g/kW-hr)1 


VOC Limit 
(g/kW-hr)1 


Control Method Description 


Eni US Operating 
Company Inc. Holy Cross 
Drilling Project  


Main propulsion 
generators (9,910 hp) 


12.7 0.39 Good combustion practices and engines 
incorporating process modifications 


BHP Billiton Petroleum 
Sake Prospect Drilling 
Project  


Main propulsion 
diesel engines (5,096 
hp)  


12.1 0.62 (loads 
<55%); 0.50 
(loads ≥55%) 


Good combustion practices and engines 
incorporating process modifications  


Main propulsion 
diesel engines (5,875 
hp) 


18.1 0.39 Good combustion practices and engines 
incorporating process modifications  


Murphy Exploration and 
Production Company  


Diesel engines (6,789 
hp) 


26 none Good combustion practices and engines 
incorporating process modifications  


Anadarko Petroleum 
Corporation EGOM 
Project  


Main propulsion 
diesel engines (9910 
hp & 6610 hp) 


12.7 0.35 Good combustion practices and engines 
incorporating process modifications  


Anadarko Petroleum 
Corporation Diamond 
Blackhawk Drilling Project  


Main propulsion 
diesel engines (6,035 
hp & 12,069 hp) 


10.57 
(loads 
≥50%) 


 Good combustion practices and engines 
incorporating process modifications  


Notes:  


1. All emission limits are on a 24-hour rolling average basis.  


The NOx emission limits presented in the above table are higher (i.e., less stringent) than EPA’s 
NOx or HC + NOx emission standards at 40 CFR Part 1042 for nearly all engine Tiers, engine sizes, 
and engine displacements.52 The RBLC also contained Prevention of Significant Deterioration 
  


 


52  EPA’s marine engine NOx emission standards may be higher for certain Tier 1 engines (depending on engine 
speed rating) and Tier 2 and 3 engines with a displacement greater than 25 liters per cylinder. A direct 
comparison of the VOC emission limits in Table 5-1 to EPA’s marine engine standards is challenging, since EPA’s 
emission limits are mostly presented as NOx + HC limits, and the applicable emission limits depend on the 
engines’ size and displacement. 
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(PSD) BACT entries for other emission sources associated with the projects identified in Table 5-1, 
but those sources had no NOx or VOC emission limits in terms of g/kW-hr. The control methods 
for these emission sources were the use of good combustion practices, low sulfur fuels, and 
engines that incorporate process modifications.  


Other sources used to evaluate NOx and VOC emission limits that have been achieved in practice 
are summarized in the following table. The Proponent is unaware of air pollution control 
technologies employed outside the US that are not employed inside the US. 


Table 5-2 Sources Used to Evaluate NOx and VOC LAER for Marine Engines  


Source  Summary of Findings  
California Air Resources Board’s 
(CARB’s) (2022a) BACT 
Determination Tool  


Review of BACT determinations from the last ten years for all units firing liquid 
petroleum fuels found no determinations for engines similar to the Project’s 
marine engines. 


CARB’s (2022b) Verified 
Technologies List  


Only identifies one emission control technology for marine diesel engines: 
Rypos, Inc. Active Diesel Particulate Filter. This is not applicable to NOx or VOC 
control; it is designed to control PM. 


South Coast Air Quality Management 
District LAER/BACT Determinations 
(2022)  


Review of determinations for internal combustion engines (I.C. Engine - 
Portable, Compression Ignition and I.C. Engine - Stationary, Non-Emergency) 
found no determinations relating to marine engines. 


EPA (2022c) Verified Technologies 
List  


 


Identifies 10 Marine Engine Emissions Upgrade Kits as verified emission 
control technologies for NOx, HC, PM, and/or CO for specific models of 
Caterpillar diesel engines used in marine applications. Identifies the XeroPoint 
Hybrid Tugboat Retrofit System as a NOx, HC, PM, and CO emission control 
technology for harbor tugboat vessels with auxiliary generator engines with 
rated horsepower range between 100 and 750 hp and main propulsion 
engines up to 5,000 hp each.  


EPA's (2022b) Policy Bulletin Board  EPA’s Air Permit Policy & Guidance Databases were searched using the phrase 
“marine engine.” The results of this search yielded no relevant results.  


Recent OCS Air Permit/PSD permits 
issued by the EPA and their 
associated Statement of Basis53 


Permits for the following projects were reviewed:  


♦ Vineyard Wind 1 - 800 Megawatt (MW) Windfarm (Permit No. OCS-R1-
03-M1; EPA Region 1 2019a, 2022b) 


 


53  OCS Air Permits issued by EPA Region 10 to Shell were excluded from the LAER and BACT analysis due to the 
numerous challenges Shell faced when complying with the terms of the permits, which call into question 
whether compliance was ever “achieved in practice” (US DOI 2013). Testing of Shell’s emission sources revealed 
that the terms of the permits were unrealistic. In 2012, EPA issued two separate Notices of Violation to Shell 
due to multiple permit violations for the Discoverer drillship and Kulluk drilling unit and their associated fleets. 
(US DOI 2013). EPA terminated Shell’s Discoverer drillship and Kulluk drilling unit OCS Air Permits in 2013.  
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Table 5-2 Sources Used to Evaluate NOx and VOC LAER for Marine Engines (Continued) 


Source  Summary of Findings  
Recent OCS Air Permit/PSD permits issued 
by the EPA and their associated Statement 
of Basis (Continued) 


♦ South Fork Wind - 130 MW Windfarm (Permit No. OCS-R1-04; 
EPA Region 1 2021, 2022a) 


♦ Deepwater Wind New England - Meteorological Buoy (Permit 
No. OCS-R1-02; EPA Region 1 2019b). 


♦ Cape Wind Associates - Cape Wind Energy Project (Permit No. 
OCS-R1-01; EPA Region 1 2011) 


♦ Anadarko Petroleum Co. - Phoenix Prospect: Lloyd Ridge 410 
#1 (Permit No. OCS-EPA-R4005; EPA Region 4 2011a, 2011c) 


♦ Shell Offshore Inc. - DeSoto Canyon and Lloyd Ridge (Permit 
No. OCS-EPA-R4006; EPA Region 4 2011b)  


♦ Eni US Operating Company Inc. - Holy Cross Drilling Project: 
Lloyd Ridge 411 (Permit No. OCS-EPA-R4007-M3; EPA Region 
4 2011d, 2014a) 


♦ BHP Billiton Petroleum, Inc. - Sake Prospect Drilling Project 
(Permit No. OCS-EPA-R4008-M2; EPA Region 4 2013a)  


♦ Murphy Exploration & Production Co. - Lloyd Ridge (Permit No. 
OCS-EPA-R4009; EPA Region 4 2012)  


♦ Statoil Gulf Services, LLC - DeSoto Canyon lease (Permit No. 
OCS-EPA-R4012; EPA Region 4 2013b) 


♦ Anadarko Petroleum Co. – EGOM (Permit No. OCS-EPA-R4015; 
EPA Region 4 2014b, 2014e)  


♦ Anadarko Petroleum Co. – Blackhawk (Permit No. OCS-EPA-
R4019; EPA Region 4 2014c, 2014f)  


♦ Anadarko Petroleum Co. – Black Hornet (Permit No. OCS-EPA-
R4020; EPA Region 4 2014d, 2014g)  


♦ Anadarko Petroleum Co. - Bob Douglas (Permit No. OCS-EPA-
R4021; EPA Region 4 2016) 


The most relevant LAER determinations are summarized in the 
following section 


Texas Commission on Environmental 
Quality (2022) BACT Guidelines for 
Combustion Sources  


No BACT determinations were found for non-emergency 
compression-ignition internal combustion engines.  
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Recent LAER Determinations 


The Proponent reviewed numerous air permits issued by EPA, their associated Statement of Basis, 
and related application materials for sources similar to the marine engines proposed for the 
Project. During this review, the Proponent found the following three OCS Air Permits for offshore 
renewable wind energy activities that include NOx and/or VOC LAER determinations for engines 
on marine vessels: (1) Vineyard Wind 1 800 Megawatt (MW) Windfarm OCS Air Permit (OCS-R1-
03-M1); (2) South Fork Wind 130 MW Windfarm OCS Air Permit (OCS-R1-04); and (3) Cape Wind 
Associates Cape Wind Energy Project OCS Air Permit (OCS-R1-01). Although not yet achieved in 
practice (both Vineyard Wind 1 and South Fork Wind have not yet created an OCS source), the 
first two permits contain the most relevant LAER determinations for the Project. The OCS Air 
Permit for the Cape Wind Energy Project, which informed the LAER and BACT analyses of the other 
two permits, is not discussed in detail since it relies on outdated EPA policies and the project will 
never come to fruition (i.e., will never be “achieved in practice”).  


For Vineyard Wind 1, EPA determined that:  


All technologies or work practices, except for use of the highest tiered engine at the 
“time of deployment,” are technologically infeasible for vessels meeting the 
definition of an OCS source. Based on this determination, the EPA finds that emission 
limits that could be achieved by technologies other than use of the highest tiered 
engine at the “time of deployment” to be unachievable. Thus, LAER is determined to 
be the use of the highest tier internal combustion engine at the time of deployment. 


EPA also determined that BACT and LAER for the Vineyard Wind 1 project’s primary crew transfer 
vessel (CTV) (if that vessel becomes an OCS source) is meeting the highest applicable EPA Tier 
marine engine emission standards at 40 CFR Part 1042 (i.e., Tier 4 for engines 600 kW or greater 
with a displacement of less than 30 liters per cylinder, Tier 3 for all other marine engines), with 
no option to use a lower Tier engine.  


For South Fork Wind, EPA similarly determined that: 


All technologies or work practices, except for use of the highest tiered engine at the 
“time of deployment” specified as BACT, are technologically infeasible for vessels 
meeting the definition of an OCS source. Thus, LAER is determined to be the use of 
the highest tier internal combustion engine available to SFW at the time of 
deployment. Also, as stated earlier in Section V, the CA SIP requires defined vessel 
categories to meet 40 C.F.R. part 94 Tier 2 standards. The draft permit specifically 
defines Feeder Jack-up Vessel, Supply Vessel, and Secondary Crew Transfer Vessel 
was to ensure the emission limits in the draft permit are at least as stringent as the 
CA SIP. 
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The Proponent notes that feeder jack-up vessels, supply vessels, and secondary CTVs (i.e., types 
of crew and supply vessels) are not subject to the version of 17 CCR § 93118.5(e)(6) that is 
incorporated into the California SIP. Therefore, the Proponent believes that these vessel 
categories should not have been specifically defined in the Vineyard Wind 1 and South Fork Wind 
permits to ensure the emission limits in the permit are at least as stringent as the California SIP.  


5.2.1.3 Evaluation of Emissions Limiting Techniques  


LAER may be achieved by a combination of a change in raw materials, process modifications, 
and/or add-on pollution controls. Each technique for achieving LAER is evaluated below.  


Change in Raw Materials 


This emission reduction technique is typically considered for industrial processes that use 
chemicals (e.g., solvents) where substitution with a lower emitting chemical may be technically 
feasible. In this case, the “raw material” is a fuel to be combusted. Section 5.1.1.1 describes 
several fuel types that could potentially be used in internal combustion engines to reduce NOx 
and/or VOC emissions as well as inherently lower-polluting processes. Table 5-3 summarizes 
which of these candidate fuels types, to the best of the Proponent’s knowledge, are technically 
feasible for use in marine vessels. 


Table 5-3 Feasibility of Various Fuels for Marine Vessels  


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Marine 
distillate fuel  


Yes This fuel is readily available, able to be stored on the vessel, and suitable for 
current marine engine technologies. 


Marine 
residual fuel  


Yes This fuel is readily available, able to be stored on the vessel, and suitable for 
current marine engine technologies. 


Ultra-low 
sulfur diesel 
(ULSD) 


Yes, in certain 
instances  


Vessels can only use ULSD as permitted by SOLAS requirements and to the extent 
that it is available (see Section 5.3.1.3). 


Natural gas Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


Due to the low energy content of CNG and the significant amounts of fuel 
consumed by vessels daily, most marine vessels constructed or converted to 
operate on natural gas must store the fuel as LNG (ACSF 2012). With current tank 
technology, use of LNG requires 2.5–3.0 times the total fuel storage and delivery 
volume required for an equal amount (energy content) of liquid petroleum fuel 
(ACSF 2012). LNG (a cryogenic liquid) presents unique hazards to people and 
property. Prolonged skin contact can cause frostbite and prolonged breathing of 
very cold air created by the release of LNG can damage lung tissue. Contact 
between LNG and steel can cause brittle fracture of steel structures. LNG vapors 
can also explode if ignited within a confined space (ABS 2015).  
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Table 5-3 Feasibility of Various Fuels for Marine Vessels (Continued) 


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Natural gas 
(Continued) 


 Despite the safety hazards of using LNG, there are an increasing number of LNG-
fueled vessels, albeit a relatively small fraction of the global fleet of vessels. As of 
2021, there were over 200 vessels operating on LNG, with close to another 200 
LNG-fueled vessels either on order or capable of using LNG (SEA-LNG 2022). 
Although the majority of LNG-fueled vessels are LNG tankers, there are also some 
LNG-fueled ferries, cruise ships, containerships, platform supply vessels, cable 
laying vessels, dredging vessels, and tugboats (MI News Network 2019; DEME 
2020). The Proponent is aware of two operational LNG-fueled vessels capable of 
installing offshore wind components: the Orion, a dynamic positioning (DP) vessel, 
and the Apollo, a jack-up vessel (Offshore Energy 2018). Three other LNG-ready 
WTG installation vessels have been ordered with an expected delivery date in 2025 
or later (LNG Prime 2021; Blenkey 2021). In addition, some existing diesel engines 
can be converted to dual-fuel diesel-gas operation; Wärtsilä offers conversion kits 
for a limited number of engines. However, converting a vessel from diesel to 
natural gas requires extensive additions to the vessel such as LNG fuel storage 
containers, piping, and related safety systems. Finally, despite the growing number 
of LNG-fueled vessels, the nearest LNG terminals to the Phase 1 Southern Wind 
Development Area (SWDA) are in Maryland (deep within Chesapeake Bay), in 
Florida, or on the St. Lawrence River in Canada (SEA-LNG 2022; FERC 2022). Other 
LNG terminals and bunkering barges have been proposed for development, but 
the timeline for those facilities’ availability is uncertain. 


Liquified 
petroleum 
gas (LPG) 


Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


The use of LPG in large marine engines is still in its infancy. The world’s first LPG-
fueled vessel, BW LPG’s Gemini, set sail relatively recently, on November 4, 2020 
(WLPGA 2021). In 2022, BW LPG finished converting the main engines of 14 other 
LPG carriers to dual-fuel (Maritime Executive 2022a). Kawasaki Heavy Industries 
has also delivered three dual-fuel LPG carriers powered by LPG and low-sulfur fuel 
oil (Habibic 2022). Thus far, this technology has only been implemented on LPG 
carriers, where there is a readily available supply of fuel and existing LPG 
infrastructure. Conversion of diesel engines to use LPG would require major engine 
retrofits as well as new LPG piping, a fuel supply system, and new LPG tanks 
(WLPGA 2021). Furthermore, there are only two LPG terminals on the East Coast: 
Energy Transfer’s Marcus Hook Industrial Complex on the Delaware River and the 
NGL Energy Partners’ Chesapeake, Virginia marine terminal, which only exports 
normal butane (not propane) on occasion (Carr 2020). Both terminals are located 
a considerable distance from the Phase 1 SWDA. 


Biodiesel No  The use of biodiesel in marine applications poses a safety risk due to “inconsistent 
quality, lack of marine standards, and impact on fuel system components such as 
engine seals, engine manufacturer’s warranties, disadvantageous hydrophilic 
properties, cold weather flow drawbacks, and the ability to remain stable in a  
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Table 5-3 Feasibility of Various Fuels for Marine Vessels (Continued) 


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Biodiesel 
(Continued) 


 marine environment over a period of time” (Nayyar 2010). A study of B20 biodiesel 
blend (20% soy biodiesel and 80% low sulfur diesel) in three Washington State 
ferry vessels demonstrated that biodiesel caused excessive clogging problems in 
the ferries’ centrifugal fuel purifiers and plugging of fuel filters due to microbial 
growth (Nayyar 2010). The energy density of biofuels is also approximately 10% 
lower than petroleum diesel fuels used in marine vessels, resulting in increased 
fuel consumption; most vessels do not have the space required to accommodate 
the necessary volumes of biofuel (Nayyar 2010). Many commercial marine vessels 
have copper fuel lines, which are incompatible with higher blends of biodiesel 
(Nayyar 2010). Furthermore, bulk supply of biodiesel and biodiesel bunkering 
infrastructure is not available at the ports to be used by the Project. Lasty, 
compared to traditional liquid petroleum fuels, use of B20 can reduce HC 
emissions, but can increase NOx emissions (Hefanzi and Rahai 2008). 


Methanol  Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


Methanol is a highly flammable fuel that exhibits corrosive behavior, is toxic if 
swallowed, inhaled, or it comes into contact with skin, and has a lower energy 
content than petroleum fuels (MAN Energy Solutions [date unknown]). However, 
methanol has been used in a limited number of vessels. In 2016, MAN Diesel & 
Turbo introduced a dual-fuel, liquid gas injection engine that can run on methanol 
called ME-LGIM (MAN Diesel & Turbo 2016). Several of these engines are in 
operation on methanol tankers, which have an inherently abundant supply of fuel 
onboard the vessel (Safety4sea 2017). Currently, there are only 13 dual-fueled 
methanol ocean-going vessels in operation world-wide (Maritime Executive 
2022b). To the Proponent’s knowledge, the only other methanol-fueled vessels 
currently operating are the Stena Germanica ferry and one of the Swedish 
Maritime Administration’s pilot boats (Stena Line [date unknown]; Habibic 2021). 
The Stena Germanica ferry operates out of European ports that contain the 
methanol bunkering infrastructure required. Use of methanol on the Project’s 
marine vessels would require similar methanol bunkering infrastructure, which is 
not in currently in place at the ports to be used by the Project. Although methanol 
is not currently available on the market as a marine fuel, methanol may become 
more readily available as several major shipping companies have ordered 
methanol-fueled vessels (Prevljak 2022; Bahtić 2021). Van Oord has also ordered 
a methanol-fueled jack-up vessel purpose-built for the transport and installation 
of foundations and wind turbines, which is expected to enter the market in 2024 
(Durakovic 2021). This would be the only jack-up vessel of its kind. In addition, 
Wärtsilä appears to offer marine engine methanol conversions (Wärtsilä 2021).  


O2Diesel No O2Diesel very flammable and explosive, which poses a significant safety risk on 
vessels (Hefanzi and Rahai 2008). 
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Table 5-3 Feasibility of Various Fuels for Marine Vessels (Continued) 


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Diesel fuel 
with 
hydrogen  


No Although diesel fuel with hydrogen can reduce NOx emissions at low lows, the 
addition of hydrogen can increase NOx emissions at high loads (Hefanzi and Rahai 
2008). Since marine diesel engines have variable operating characteristics, and 
may frequently operate at high loads, this fuel is not a technically feasible method 
of mitigating air emissions formed from combustion. 


Battery 
power  


Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


Current battery technologies are insufficient to reliably provide energy in the 
quantities and durations needed to safely perform vessels' duties, particularly for 
the types of vessels that are expected to become OCS sources (see Section 3.1.1). 
Thus far, battery technology has only been used in a limited number of vessels, 
most of which are ferries that transit short distances. Based on a review of recent 
articles, the farthest range of all-electric vessels is on the order of 20 to 54 NM 
(Marine & Offshore 2021; Schuler 2022; Whitlock 2022), which is less than the one-
way distance from nearly all ports proposed by the Project (with the possible 
exception of New Bedford Harbor and Vineyard Haven, see Sections 2.2.5 and 
2.3.3) to the farthest points in the Phase 1 SWDA. Hybrid engines can offer a 
modest improvement in energy efficiency, but cannot eliminate the use of fuel 
combustion. While some companies are beginning to develop hybrid vessels 
specifically designed to service the offshore wind industry, most of these vessels 
have not yet been constructed (Marine & Offshore 2021; Whillock 2022; Moore 
2022; Schuler 2022). 


 


Although there are a limited number of vessels that are both capable of firing methanol, LPG, or 
LNG and are suitable for offshore wind installation activities, it is not feasible to constrain the 
Project to the use of such vessels (for those vessels that become OCS sources) for numerous 
reasons, including:  


♦ There is a lack of suitable bunkering facilities for LNG, LPG, and methanol in proximity to 
the Phase 1 Southern Wind Development Area (SWDA) and an uncertain timeline for 
when such infrastructure may be in place. At present, a vessel using these alternative 
fuels would need to travel significant distances to refuel (or a bunkering vessel would 
need to travel significant distances to reach the Phase 1 SWDA), which would draw out 
the construction schedule and likely result in higher overall NOx and/or VOC emissions 
from the Project.  


♦ The availability of vessels that are capable of using these alternative fuels and supporting 
construction and operation of the Project on the Project’s timeline cannot be guaranteed. 
As further discussed under “Process Modifications and Add-On Controls” below, before 
even considering fuel types, there are an extremely limited number of vessels that are 
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potentially capable of installing the size of WTGs, ESP(s), and foundations contemplated 
under the Project Design Envelope (PDE), which must be shared by an exponentially 
increasing number of offshore wind projects world-wide. The subset of these vessels that 
can operate on alternative fuels is even smaller (or possibly non-existent).  


♦ Offshore WTG, ESP, and foundation installation vessels must meet Project-specific criteria 
regarding size, power, and other characteristics (e.g., lifting capacity, sea state working 
limits). In many instances, these specifications are not known until after the Project’s WTG 
model has been selected, the foundations have been designed, and the installation 
contractor(s) have been selected. This process may not be completed until the Bureau of 
Ocean Energy Management (BOEM) Facility Design Report (FDR)/Fabrication and 
Installation Report (FIR) process (which occurs after the federal permitting process is 
complete), and the Proponent needs the flexibility to select appropriate vessels at that 
time.  


♦ As described in the NSR Manual, “A LAER is not considered achievable if the cost of control 
is so great that a major new source could not be built or operated. This applies generically, 
i.e., if no new plants could be built in that industry if emission limits were based on a 
particular control technology.” As further described under “Process Modifications and 
Add-On Controls” below, slowing down, delaying, or extending the Project’s schedule to 
wait for a vessel that runs on an alternative fuel would have significant cost ramifications 
and other implications that could prevent the Project from being built. Additionally, de-
optimizing the Project schedule to wait for a specific installation vessel would likely result 
in higher overall emissions, as other supporting vessels and equipment would spend more 
time idling. 


It is also technically infeasible to require the Project to retrofit or replace vessels’ engines to 
operate on LNG, LPG, or methanol for the following reasons:  


♦ As described above, these fuels are not readily-available.  


♦ The Proponent will not know which vessels will be used until much closer to the start of 
construction and operation, and therefore cannot ascertain whether the vessels could 
accommodate such modifications (e.g., due to space constraints, applicable health and 
safety requirements).  


♦ The Proponent expects all vessels that are OCS sources to be third-party vessels; these 
vessels are not under the Proponent’s control and are only available to the Project for a 
limited period of time. Given the extremely high demand for offshore wind installation 
and support vessels, these vessels will likely be scheduled to work on another project 
immediately outside of the period allotted to the Project. The Proponent does not have 
the ability to direct vessels owned and operated by others to be taken out of service to 
be upgraded or retrofitted, which is a several-month-long process. 
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♦ Mandating upgrades to specific marine engines for the Project’s short-term construction 
period or maintenance and repair activities would prevent the Proponent from being able 
to substitute vessels in response to schedule changes or other issues, which would impose 
significant costs or delays that could prevent the Project from being built.  


Consequently, the Project must have the flexibility to use traditional marine fuels (marine 
distillate, marine residual, and ULSD [where feasible, as described in Section 5.3.1.3]). Although 
the Proponent does not anticipate being able to use vessels that operate on alternative fuels (LNG, 
methanol, and LPG), the Proponent should not be precluded from using such vessels if suitable 
bunkering infrastructure becomes available on the Project’s schedule and the Proponent can 
demonstrate that those vessels would emit the same or fewer emissions than an equivalent vessel 
powered by traditional marine fuels.  


Lastly, in accordance with the NSR Manual, the Proponent’s review of emission control 
technologies also considered inherently lower-polluting processes such as the use of batteries to 
power vessels. For the reasons described in Table 5-3, it is infeasible to require the Project to use 
all-electric or hybrid vessels as an alternative to the use of vessels with internal combustion 
engines. It cannot be guaranteed that all-electric or hybrid vessels would be available on the 
Project’s timeline or that they would meet Project-specific criteria regarding size, power, and 
other characteristics.  


Process Modifications and Add-On Controls 


In the case of compression-ignition internal combustion engines, “process modifications” refer to 
modifications of the combustion process to reduce NOx and/or VOC emissions. Generally 
speaking, this can be accomplished through optimizing an engine’s initial design, retrofits, and 
good combustion practices. “Add-on controls” refer to end-of-pipe technologies that remove air 
pollution after it is generated by the engine. 


Several sources were reviewed to identify process modifications and add-on controls that can be 
used to reduce NOx and VOC emissions from marine internal combustion engines (see Sections 
5.1.1 and 5.2.1.2). California Air Resources Board’s (CARB’s) (2022b) Verified Technologies List 
does not identify any verified NOx or VOC emission control technologies for marine engines. EPA’s 
Verified Technologies List identifies ten Marine Engine Emissions Upgrade Kits as verified NOx 
and/or HC emission control technologies, but these retrofits are used to bring very specific models 
of Caterpillar diesel marine engines into compliance with EPA’s Tier 1, 2, or 3 marine engine 
standards. As described further below, retrofits such as these emission upgrade kits, are not 
technically feasible NOx and VOC control technologies for the Project. EPA’s Verified Technologies 
List also identifies the XeroPoint Hybrid Tugboat Retrofit System as a NOx, HC, PM, and CO 
emission control technology for harbor tugboats. Any harbor tugboats involved in the Project, 
which are responsible for the berthing of large ships in and out of harbors, ports, and narrow 
water channels, would not become an OCS source.  







 


5315/Phase 1 of New England Wind 5-28 LAER and BACT Analyses 
OCS Air Permit Application  Epsilon Associates, Inc. 


The Proponent identified several other process modifications and add-on controls that could 
potentially be used to reduce NOx and/or VOC emissions in compression-ignition internal 
combustion engines (see Section 5.1.1). The Proponent’s review of potential emission control 
technologies considered controls applied to source categories similar to marine diesel engines, 
such as nonroad diesel engines used onshore, which may not be suitable in marine applications. 
The feasibility of each technology for marine engines is summarized in Table 5-4. It is worth noting 
that some of these technologies may reduce NOx emissions while increasing VOC emissions (and 
vice versa).  


Table 5-4 Feasibility of Process Modifications and Add-On Controls for Marine Engines 


Control Technology Feasible 
for Marine 
Engines? 


Explanation  


Process Modifications  
Engine optimization  Yes Fuel injection timing retard, induced turbulent mixing, and common rail fuel 


injection systems can be incorporated by the manufacturer into the engine’s design 
to meet EPA or the International Convention for the Prevention of Pollution from 
Ships (MARPOL) Annex VI emission standards. 


Slide valves  Yes Slide valves can be incorporated by the manufacturer into the engine’s design to 
meet EPA or MARPOL Annex VI emission standards. 


Fuel-water 
emulsions, direct 
water injection 
(DWI), & intake air 
humidification 


No As described by EPA Region 4 (2014e), “injecting water into the engine increases 
the potential for engine damage as water may contact the combustion cylinder 
surface causing disintegration of lubricating oil film. This technology could also 
decrease the available power, which would cause a safety risk.” These technologies 
also require space for additional freshwater tanks, which is unavailable on vessels 
(EPA Region 4 2014e). In addition, DWI technology cannot be used at low loads of 
about 30-40% (EPA Region 4 2014e); the Project’s vessels will intermittently 
operate at low loads.  


Charge air cooling Yes Charge air cooling can be incorporated by the manufacturer into the engine’s design 
to meet EPA or MARPOL Annex VI emission standards. 


Exhaust gas 
recirculation (EGR) 
system 


No Applying EGR to a diesel engine can reduce the power that is generated by the 
engine by lowering the specific heat ratio of the combustion gases in the power 
stroke. Reducing engine power output can hinder safe operation of the marine 
diesel engine (Nelson 2010). Adding exhaust gas back to the combustion air can 
increase incomplete combustion, increasing PM emissions. Consequently, many 
EGR-equipped diesel engines must also be equipped with a filter system (e.g., DPF) 
to counteract the resulting increase in PM emissions (Nelson 2010). This technology 


Exhaust gas 
recirculation (EGR) 
system (Continued) 


 has primarily been used in smaller high-speed diesel engines found in cars and 
trucks and is still in development stages for marine applications (EPA Region 4 
2014f; MAN Energy Solutions 2020). 


Good combustion 
practices 


Yes Good combustion practices can be implemented by vessel operators.  
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Table 5-4 Feasibility of Process Modifications and Add-On Controls for Marine Engines (Continued) 


Control Technology Feasible 
for Marine 
Engines? 


Explanation  


Add-On Pollution Controls  
Selective catalytic 
reduction (SCR)  


Yes SCR can be used by marine engine manufacturers/ship builders to achieve 
compliance with EPA and MARPOL Annex VI emission standards. 


Selective non-
catalytic reduction 
(SNCR) 


No Vessel engines will operate at temperatures lower than the SNCR operating range, 
which is approximately 1,600 – 2,100 °F depending on the system’s source of 
ammonia (EPA 2002; EPA Region 4 2014f). 


Lean NOx catalyst No This technology is not available for marine engines (EPA Region 4 2014e). 
Furthermore, this system operates best at constant loads and is therefore not 
amenable for the marine diesel engines operating at transient loads (EPA Region 4 
2014e) 


NOx 
absorber/scrubber 
technology 


No Nitrogen compounds in the scrubber washwater will cause nitrogen loading of the 
water in which the engine is located, which can lead to serious water quality 
impacts (EPA 2009). In addition, this technology is still under development and has 
not been demonstrated for use on comparable marine vessels or engines (EPA 
Region 4 2014f). 


Catalytic diesel 
particulate filter 
(CDPF) 


No CDPF is not suitable for marine engines that operate at transient loads and cannot 
sustain high enough temperatures needed for high catalyst performance (EPA 
Region 4 2014e). At low temperatures below 250 °C, the CDPF may become plugged 
because the collected pollutants cannot be completely oxidized, even in the 
presence of a catalyst, thereby causing a safety concern (Hefanzi and Rahai 2008). 
EPA Region 4 has previously agreed that CDPF is not technically feasible for marine 
internal combustion engines (EPA Region 4 2014e; EPA Region 4 2014f). 


Diesel oxidation 
catalyst (DOC) 


No EPA Region 4 has previously agreed that DOC is not technically feasible for marine 
internal combustion engines because the technology can cause back pressure on 
the engines, which poses a safety risk (EPA Region 4 2014e). Additionally, non-
combustible chemical elements present in engine lube oils can damage the catalyst 
(EPA Region 4 2014e). There are very few examples of DOC being implemented on 
a marine diesel engine; it is unclear whether those DOC products are feasible for 
the Project’s vessels that are regulated as OCS sources. 


4-way catalytic 
converter 


No This technology is still in the development stage for marine applications and non-
combustible compounds found in engine lube oils can collect and damage the 
catalyst over time (EPA Region 4 2014e).  
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As shown in Table 5-4, engine optimization techniques, slide valves, charge air cooling, and SCR 
are not outright technically infeasible for diesel engines in marine applications. Most of these 
control techniques are intrinsic to the design of the marine engine and are used by the engine’s 
manufacturer to meet EPA or the International Convention for the Prevention of Pollution from 
Ships (MARPOL) Annex VI emission standards, although some of these techniques can also be 
implemented via retrofits. As such, use of these control technologies would require the Project 
to: 


1. use a vessel with engines that already incorporate these control technologies to meet EPA 
or MARPOL Annex VI emission standards;  


2. require contractors to replace old engines with newer engines that use these 
technologies; or  


3. require contractors to retrofit a vessel’s engine to have lower NOx and VOC emissions.  


Replacing or Retrofitting Vessel Engines  


It is not technically feasible for the Proponent to meet LAER by replacing or retrofitting specific 
marine engines due to the following reasons: 


♦ The Proponent will not know which vessels (and hence engines) will be used until much 
closer to the start of construction and operation, and therefore cannot ascertain whether 
the vessels could accommodate such modifications (e.g., due to space constraints, 
applicable health and safety requirements). The Proponent will have several principally 
European-based primary contractors for the following offshore installation activities (i.e., 
packages): WTG foundation installation, WTG installation, ESP installation and 
commissioning, offshore export cable installation, inter-array cable installation, and 
miscellaneous site services. The Proponent has not completed the contracting process for 
several of these packages. Each of these primary contractors will be responsible for 
securing the vessels necessary to support construction as well as hiring multiple 
subcontractors for supporting activities (e.g., scour protection installation, equipment 
transport, environmental monitoring, etc.). At the time of contract signing, the 
Proponent’s primary contractors typically only have a preliminary idea of which vessels 
within their fleet may be available on the Project’s schedule. Furthermore, offshore WTG, 
ESP, and foundation installation vessels must meet Project-specific criteria regarding size, 
power, and other characteristics (e.g., lifting capacity, sea state working limits). In many 
instances, these specifications are not known until after the Project’s WTG model has 
been selected, the foundations have been designed, and the installation contractor(s) 
have been selected. This process may not be completed until the BOEM FDR/FIR process 
(which occurs after the federal permitting process is complete), and the Proponent needs 
the flexibility to select appropriate vessels at that time. Even after the FIR is completed, 
the specific vessels used for the Project’s construction and operation are subject to 
change on short notice due to variable availability and limitations associated with the 
Jones Act and Passenger Vessel Services Act.  
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♦ The Proponent expects all vessels that are OCS sources to be third-party vessels; these 
vessels are not under the Proponent’s control and are only available to the Project for a 
limited period of time. Given the extremely high demand for offshore wind installation 
and support vessels, these vessels will likely be scheduled to work on another Project 
immediately outside of the period allotted to the Project. The Proponent does not have 
the ability to direct vessels owned and operated by others to be taken out of service to 
be upgraded or retrofitted, which is a several-month-long process. 


♦ Mandating upgrades to specific marine engines for a project’s short-term construction 
period would prevent the Proponent (or any other offshore wind developer) from being 
able to substitute vessels in response to schedule changes or other construction issues, 
which would impose significant costs or delays that could prevent the Project (or any 
other offshore wind project) from being built.  


♦ The vessels that are anticipated to become OCS sources during operations and 
maintenance (O&M), such as jack-up vessels, are typically used infrequently for larger 
maintenance or repair activities and will be contracted for short periods. Similar to 
construction vessels, mandating upgrades to specific marine engines for a project’s short-
term maintenance or repair activities would inhibit the Proponent from being able to 
quickly substitute vessels in response to unplanned O&M activities, which could prevent 
the Project from operating safely.  


Using Vessels with Engines that Incorporate Process Modifications and Add-On Controls  


Given the above reasoning, the Project can only use vessels with engines that already incorporate 
process modifications and/or add-on controls to reduce NOx and VOC emissions. It is technically 
feasible to require the Project to use vessels with the highest tiered engines that are available at 
the time of deployment. However, it is not technically feasible to slow down, delay, or extend the 
Project’s construction schedule to allow the use of a vessel with lower NOx or VOC emissions. In 
other words, the Project must have the flexibility to use a vessel with EPA Tier 3, Tier 2, or Tier 1 
engines (in some instances) or MARPOL Annex VI Tier II and I engines, if that is the cleanest vessel 
available to the Project for a given task at the time of deployment for the following reasons:  


1. There is a limited pool of vessels capable of supporting offshore wind energy project 
construction and operation, which must be shared by an exponentially increasing 
number of projects world-wide. Vessels used in offshore wind project construction and 
operation are specialized, purpose-built or reconstructed vessels designed specifically for 
handling sensitive and heavy components (WTGs, foundations, ESP, cables, etc.). The 
significant majority of NOx and VOC emissions from OCS sources is expected to come from 
jack-up vessels used to install the WTGs (and potentially the ESP[s] and foundations). 
There are an extremely limited number of vessels that are potentially capable of installing 
the size of WTGs, ESP(s), and foundations contemplated under the PDE. Offshore wind 
technologies, particularly the size of commercially available WTGs (in terms of both power 
and physical dimensions), are advancing at a significant pace. The vessels and 
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technologies required to install such WTGs and their foundations are correspondingly 
evolving at a rapid pace. As quickly as new WTG/foundation installation vessels enter the 
market, older installation vessels become obsolete because they are too small to carry or 
lift the newest generation of WTGs and foundations. According to Ford (2022), “By 2025, 
15 MW turbines will be widely available, exceeding the capabilities of all 17 wind turbine 
installation vessels (WTIVs) currently in operation outside of China. Only a handful of the 
existing vessels can install 10 MW turbines and some smaller units are not suitable for 
upgrade.” Although Ford (2022), contends that “seven of the existing vessels will undergo 
crane upgrades between now and 2025 to allow them to install 15 MW turbines” and “11 
new WTIVs are expected to be built by 2025—all capable of installing turbines of capacity 
over 14 MW—and another four vessels are likely to be ordered for delivery in 2024–
2028,” the Project does not have any certainty regarding which of these speculative 
vessels will be available on Project’s schedule.54  


The limited availability of vessels suitable for offshore wind-related tasks is further 
exacerbated by the immense global demand for offshore wind installation and support 
vessels. In the US alone, as of May 31, 2022, there were two offshore wind projects under 
construction, at least 18 projects with a submitted Construction and Operations Plan 
(COP),55 17 lease areas with the potential for development, and 2 active undeveloped 
Wind Energy Areas (DOE 2022). Most of the 18 projects with COPs under review have 
commercial operations dates in the same timeframe as the Project, between 2024 and 
2028. World-wide, as of 2021, there were 53 projects under construction in Asia, 26 
projects in Europe, and two in North America, representing 25,403 MW of offshore wind 
capacity. Additionally, according to the Department of Energy (DOE) (2022), “there are 
approximately 79 GW of projects in the “permitting” stage in the global pipeline—
approximately equal to the amount of capacity currently installed and under construction 
combined.” These projects will also be competing with the 257 offshore wind projects 
operating globally that may require vessels for maintenance and repair activities (DOE 
2022). DOE (2022) predicts that “global WTIV demand (excluding China)56 is expected to 
increase by a factor of 7 between 2021 and 2030.” While these studies focus on the 
availability of WTG installation vessels, there are also a finite number of heavy lift vessels, 
heavy transportation vessels, feeder barges, feeder jack-up vessels, service operation 
vessels (SOVs), CTVs, tugboats, and various other vessels that will be available to support 
construction and operation of the Project, particularly given limitations associated with  
  


 


54  For example, in February 2022, Eneti announced that they discontinued discussions with a US shipyard around 
building a Jones-Act-compliant wind turbine installation vessel (Eneti 2022).  


55  Some COPs cover multiple projects, which are not reflected in this total number.  
56  China is excluded because reliable data are difficult to obtain (DOE 2022).  
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the Jones Act and Passenger Vessel Services Act. For example, for the Vineyard Wind 1 
project, it was determined that there are only four installation vessels worldwide that are 
cable of installing the project’s monopiles. 


2. The pool of suitable vessels is further limited by the Jones Act and the Passenger Vessel 
Services Act. The Jones Act mandates that any activity involving the transport of Project 
components (i.e., merchandise) between two US coastwise points must be conducted 
using US-flagged vessels. The Passenger Vessel Services Act places similar restrictions on 
the transport of passengers (excludes vessel crew members). DOE’s (2022) Offshore Wind 
Market Report only identifies 18 US-flagged vessels (one WTG installation vessel,57 three 
SOVs, nine CTVs, one rock installation vessel, one multipurpose feeder vessel, one walk 
to work vessel, and two tug and barges) that were constructed or are under construction 
to support the offshore wind industry. With new build vessel lead times on the order of 
36 to 42 months (from the date of signing contracts with shipbuilding facilities), the 
remaining demand for US-flagged vessels for projects in the near-term must be filled by 
vessels that serve the oil and gas and other industries. For example, DOE (2022) describes 
that, “In the short term, existing oil and gas platform service vessels may be adapted or 
repurposed as U.S.-flagged SOVs.” 


3. Economically viable projects require competition during contract negotiations. As 
described in the NSR manual, “A LAER is not considered achievable if the cost of control 
is so great that a major new source could not be built or operated.” As described above, 
the Proponent has not finished selecting or negotiating contracts with the primary 
contractors for multiple packages (e.g., WTG installation, foundation installation). The 
selection of contractors is an extremely complex, multi-year, and multi-faceted process 
that must take into account numerous factors, including the technical feasibility of the 
contractor’s methodology; impact of the contractor’s methodology on numerous 
resources (e.g., North Atlantic right whale); proposed schedule; past-experience; safety 
record; quality of their health, safety, and environmental documentation; ability to 
comply with expected permit conditions; component delivery risk; ability to provide a 
Jones Act-compliant vessel spread; ability to accommodate design, permit, or schedule 
changes; ability to provide local content; cost; and more. Furthermore, requiring the 
Proponent to select the contractor with the lowest-emitting vessel(s) would eliminate 
competition during the contract selection/negotiation process. Eliminating such 
competition, compounded across multiple packages, could drive up costs so significantly 
that it would prevent the Project from being built.  


  


 


57  According to DOE (2022), “As of 2022, no U.S.-flagged WTIVs exist that can lift the new 15-MW-class wind 
turbines. To date, there is only one U.S.-flagged WTIV under construction—the Charybdis—with a target 
completion of late 2023 (Dominion Energy 2021b).” 
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4. Of the limited pool of vessels that can support offshore wind projects generally, only a 
handful of vessels will be available to the Project’s selected contractors and meet 
Project-specific requirements. Once the primary contractors are selected, they are 
responsible for securing the vessels necessary to support construction as well as hiring 
multiple subcontractors for supporting activities (e.g., scour protection installation, 
equipment transport, environmental monitoring, etc.). The primary contractors are then 
limited to the fleet of vessels available to them or their subcontractors and that are not 
already committed to other projects. Of a contractor’s given fleet, there are numerous 
constraints that further limit which specific vessels can be used for the Project. For 
example, offshore WTG, ESP, and foundation installation vessels must meet Project-
specific criteria regarding size, power, and other characteristics. In many instances, these 
specifications are not known until after the Project’s WTG model has been selected, the 
foundations have been designed, the installation contractor(s) have been selected, and 
their installation methodologies are known. This process may not be completed until the 
BOEM FDR/FIR process (which occurs after the federal permitting process is complete), 
and the Proponent needs the flexibility to select appropriate vessels at that time. In 
addition to the required technical specifications, the selected vessels must also be able to 
perform activities in accordance with the Project’s permits and environmental 
commitments.  


5. Delays to the Project’s schedule would be inconsistent with existing contracts to 
provide power to New England states. The Project is obligated to deliver 804 MW of 
power to the ISO-New England (ISO-NE) electric grid under long-term contracts with 
Connecticut electric distribution companies. These contracts include key milestones that 
dictate when the power must be delivered. The Project’s schedule is also driven by the 
Biden Administration’s and the Departments of Interior, Energy, and Commerce shared 
goal to deploy 30 gigawatts (GW) of offshore wind in the US by 2030 (see Section 6.4.1 
for additional details). Offshore wind projects are highly complex logistical puzzles that 
are carefully sequenced to avoid interrupting each other and to complete the full project 
on time, on budget, and safely. The sequencing and scheduling of vessels is dictated by 
the order in which components must be installed, time-of-year (TOY) restrictions imposed 
by regulatory agencies, weather constraints, and the Project’s ability to maintain its 
qualification for federal investment tax credits. In addition, the Proponent has already 
entered into contracts based on the existing Project schedule, including an approximately 
$300 million contract with Prysmian Group for the design, supply, installation, and 
commissioning of the offshore export cables (Prysmian Group 2021). Although some 
vessel selections cannot be made until the FDR/FIR stage, some vessels are reserved years 
in advance as part of these existing contracts. Given the number of offshore wind projects 
globally under construction within the timeframe of the Project and the few vessels 
capable of installing the Project’s components, if the Project misses the window in which 
a vessel is reserved, it may be several years until that vessel is available again. 
Consequently, the Project cannot tolerate delays in its construction schedule caused by 
vessels not being available at the time needed; otherwise, the Project risks missing key 
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weather windows, having installation processes run up against TOY restrictions for 
important species, and incurring knock-on effects to other parts of the Project’s 
installation and commissioning, all of which introduce significant risks for timely 
completion of the Project in accordance with the Proponent’s contractual obligations and 
the nation’s clean energy goals.  


6. Requiring the Project to wait for a vessel with higher Tier engines could result in higher 
overall NOx and VOC emissions. Given the limited pool of vessels that can support 
offshore wind projects worldwide, a higher Tier vessel may need to travel significant 
distances to reach the Phase 1 SWDA, resulting in considerable emissions. De-optimizing 
the Project schedule to wait for a specific vessel would also likely result in higher overall 
emissions, as other supporting vessels and equipment would spend more time idling. 


5.2.1.4 LAER Determination 


Applying the OCS Air Regulations to the offshore wind industry creates a unique situation wherein 
LAER is applied to an unknown set of vessels that are temporarily supplied by third-party vendors. 
Based on the preceding analysis, the Proponent proposes the following as LAER for NOx and VOC 
emissions from compression-ignition internal combustion engines on vessels operating as OCS 
sources:  


♦ The Project will use vessels with the highest tiered engines that are available at the time 
of deployment. More specifically: 


o The engines on the Project’s primary CTV (if that vessel meets the definition of an OCS 
source) will be certified to meet or emit less than the highest applicable EPA Tier 
marine engine emission standards at 40 CFR Part 1042 (i.e., Tier 4 for engines 600 kW 
or greater with a displacement of less than 30 liters per cylinder, Tier 3 for all other 
marine engines), with no option to use a lower Tier engine. 


o For vessels meeting the definition of tugboat, towboat, push boat, or multipurpose 
harbor craft under 17 CCR § 93118.5 (as incorporated into the California SIP), the 
Project will ensure that all engines are certified to meet or emit less than the highest 
applicable EPA Tier emission standards at 40 CFR Part 1042, unless such a vessel is 
unavailable at the time of deployment, in which case the Project will use a vessel with 
engines certified to meet or emit less than the emission limits for the next lower Tier. 
In no event, will the engines emit more than the Tier 2 emission limits at 40 CFR Part 
1042, Appendix I. This ensures that the Project’s OCS sources will meet the most 
stringent NOx and VOC emission rates contained in the California SIP (see Section 
5.2.1.1). In accordance with 17 CCR § 93118.5(c)(2). the Proponent requests that 
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temporary replacement vessels58 be exempt from the requirement to have no lower 
than Tier 2 engines upon written approval from EPA; these vessels would instead 
meet the requirements in the following bullets, as applicable.  


o For all other US-flagged vessels, the Project will ensure that all engines are certified 
to meet or emit less than the highest applicable EPA Tier emission standards at 40 
CFR Part 1042, unless such a vessel is unavailable at the time of deployment, in which 
case the Project will use a vessel with engines certified to meet or emit less than the 
emission limits for the next lower Tier. In no event, will the engines emit more than 
the Tier 1 emission limits at 40 CFR Part 1042, Appendix I.  


o For all other foreign-flagged vessels, the Project will ensure that all engines (except 
those ≤130 kW or emergency engines)59 are certified to meet or emit less than the 
MARPOL Annex VI Tier III NOx emission limits, unless such a vessel is unavailable at 
the time of deployment, in which case the Project will use a vessel with engines 
certified to meet or emit less than the emission limits for the next lower Tier. In no 
event, will the engines emit more than the MARPOL Annex VI Tier I NOx emission 
limits. 


o With respect to the above commitments, a vessel is only “available at the time of 
deployment” if it is: 1) capable of performing the work needed for the Project’s 
specific activities in accordance with the Project’s permits, environmental 
commitments, and other regulatory requirements (including the Jones Act and 
Passenger Vessel Services Act), 2) is within the primary contractors and their 
subcontractors’ fleet of vessels, and 3) can be used within two hours of when the 
vessel must be deployed under the Project’s construction schedule. 


o Except for the primary CTV, the Project may use lesser Tier engine(s) if the Proponent 
can demonstrate that the total emissions associated with the use of a vessel with the 
higher Tier engine(s) (including emissions that would occur when the vessel is in 
transit from its starting location) would be greater than the total emissions associated 
with the use of the vessel with the next lower Tier engine(s).  


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


 


58  Temporary replacement vessel means a self-propelled vessel that is brought into service to temporarily replace 
a vessel that has been temporarily taken out of service. A temporary replacement vessel would only be used in 
the event that unforeseen technical or logistical issues arise shortly before or during the planned vessel’s 
deployment that prevent its use. The operating time for the temporary replacement vessel would not exceed 
one year for any single vessel that is temporarily replaced.  


59  MARPOL Annex VI NOx emission limits do not apply to engines with a power output of 130 kW or less or 
emergency diesel engines.  
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As stated in 310 CMR 7.00: Appendix A, “In no event shall LAER allow a proposed new or modified 
stationary source to emit any pollutant in excess of the amount allowable pursuant to applicable 
New Source Performance Standards of 40 CFR Part 60.” The NSPS that apply to compression-
ignition internal combustion engines on vessels that become OCS sources are found at 40 CFR 
Part 60 Subpart IIII. As described in Section 4.2.1, the NSPS at Subpart IIII allow non-emergency 
compression-ignition internal combustion engines that are used solely in marine offshore 
installations to be certified to the provisions of 40 CFR Part 1042 (see 40 CFR § 60.4201(f)). Thus, 
compliance with the applicable standards of 40 CFR Part 1042 or the MARPOL Annex VI limits 
(which are essentially equal to the standards at 40 CFR Part 1042) is equally as stringent as the 
NSPS and may be proposed as LAER. 


5.2.2 NOx and VOC LAER for Engines on the WTGs and ESP(s)  


This section presents the NOx and VOC LAER analysis for non-emergency compression-ignition 
internal combustion (i.e., diesel) engines on the WTGs and ESP(s). These OCS sources are 
described in Section 3.1.1.  


5.2.2.1 NOx and VOC Limits in State Implementation Plans 


With respect to NOx and VOC emission limits for stationary compression-ignition internal 
combustion engines, most SIPs have adopted the NSPS at 40 CFR Part 60, Subpart IIII and the 
National Emission Standards for Hazardous Air Pollutants (NESHAPs) at 40 CFR 63, Subpart ZZZZ 
(this rule does not limit VOC directly but limits organic hazardous air pollutants [HAPs], which are 
VOCs). These regulations are discussed in Sections 4.2.1 and 4.2.3, respectively. The Proponent is 
not aware of any other rules or limits in SIPs that are more stringent than the applicable NSPS and 
NESHAPs.  


5.2.2.2 Limits Achieved in Practice 


This section reviews NOx and VOC emission limits for diesel engines that have been achieved in 
practice as well as relevant LAER determinations.  


Sources Used to Evaluate Limits Achieved in Practice 


Numerous sources were used to evaluate the most stringent NOx and VOC emissions limitations 
that have been achieved in practice. The first step was to perform a search of EPA’s RBLC for large 
and small internal combustion engines firing fuel oil (process types 17.110 and 17.210) for the last 
ten years in the US. Other sources that were reviewed included:  


♦ Recent permits issued by the Massachusetts Department of Environmental Protection 
(MassDEP); 


♦ Recent OCS Air Permits/PSD permits issued by the EPA and their associated Statement of 
Basis; 
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♦ South Coast Air Quality Management District LAER/BACT Determinations (SCAQMD 
2022); and 


♦ CARB’s (2022a) BACT Determination Tool. 


The Proponent’s review of the above sources found no emission limitations that are more 
stringent than EPA’s applicable nonroad or marine engine emission standards (see Section 4.4). 
The Proponent is unaware of NOx and VOC control technologies employed outside the US that 
are not employed inside the US. 


Recent LAER Determinations 


Although not yet achieved in practice, the Vineyard Wind 1 and South Fork Wind OCS Air Permits 
contain the most relevant and most recent LAER determinations for diesel engines located on a 
WTG or ESP.  


For Vineyard Wind 1, EPA “determined LAER to be the Tier 4 standard in 40 C.F.R. part 1042 for 
the approximately 800 kW diesel-fired electric generator and the Tier 3 standard in 40 C.F.R. part 
1042 for the approximately two 400 kW diesel-fired electric generators on the ESP and the 40 kW 
or less diesel-fired electric generators on the WTGs.” In other words, EPA determined LAER to be 
the most stringent EPA marine engine emission standards at 40 CFR Part 1042 (i.e., Tier 4 for 
engines 600 kW or greater with a displacement of less than 30 liters per cylinder, Tier 3 for all 
other marine engines), with no option to use a lower Tier engine. When performing the LAER and 
BACT analyses for Vineyard Wind 1’s engines on the WTGs and ESP, EPA compared the difference 
between a Tier 3 and Tier 4 engine in 40 CFR Part 60, Subpart IIII (NSPS), 40 CFR Part 89 (now 
migrated to 40 CFR Part 1039, Appendix I), 40 CFR Part 1039, and 40 CFR Part 1042. EPA found 
that:  


The lowest emitting diesel-fired electric generators are generators certified to the 
highest Tier standard in 40 C.F.R. part 1039. However, this section of the EPA’s 
regulations did not anticipate that the engines would be operating in a marine 
environment for 30 years, such as the diesel-fired electric generators located on the 
WTGs and ESP. EPA has developed Tier standards for engines deployed in a marine 
environment in 40 C.F.R. part 94 (Tier 1 and 2) and part 1042 (Tier 3 and 4). The EPA 
recognizes in its Standards for Performance of New Stationary Sources (40 C.F.R. part 
60, subpart IIII) that an owner of a stationary source in a marine environment can 
certify its engine based on the requirements of 40 C.F.R. parts 94 or 1042. See 40 
C.F.R. § 60.4201(f)(2). 


For South Fork Wind, EPA similarly reviewed the Tier 3 and Tier 4 emission standards at 40 CFR 
Part 60, Subpart IIII, 40 CFR Part 89, 40 CFR Part 1039, and 40 CFR Part 1042 and found that “the 
lowest emitting diesel-fired electric generators are generators certified to the highest Tier 
standard in 40 C.F.R. part 1039.” However, like in the Vineyard Wind 1 Fact Sheet, EPA notes that 
the NSPS rules allow non-emergency engines installed on marine offshore installations to meet 
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either the nonroad standards at 40 CFR Part 1039 or the marine engine standards at 40 CFR Part 
1042. For South Fork Wind, EPA ultimately determined LAER “to be a combination of good 
combustion practices, reducing idling where possible, and the Tier 4 engine requirements in 40 
C.F.R. part 1039” without giving clear justification as to why EPA required compliance with the 
nonroad engine standards (unlike the LAER determination for Vineyard Wind 1), despite the 
engines’ location in a marine environment.  


5.2.2.3 Evaluation of Emission-Limiting Techniques 


LAER may be achieved by a change in raw materials, process modifications, add-on pollution 
controls, or a combination of these methods. Each technique for achieving LAER is evaluated 
below.  


Change in Raw Materials 


Fuels that could be used by compression-ignition internal combustion engines include:  


♦ Marine distillate and marine residual fuels; 


♦ Natural gas; 


♦ LPG; and 


♦ ULSD. 


The fuel used by the engines must be readily available, able to be stored locally (on the WTG, ESP, 
or foundation), and fired without the need for external energy input, as the engines will be 
situated offshore (away from any pipeline fuel supplies).  


LPG would need to be supplied through bulk transfer (bunkering) from a vessel or by using 
portable tanks. As described in Section 5.2.1.3, there is a lack of suitable bunkering facilities for 
LPG in proximity to the Phase 1 SWDA and an uncertain timeline for when such infrastructure may 
be in place. There may also be unresolvable safety issues regarding bulk LPG handling while using 
generators to commission the WTGs and ESP(s) over water; handling a fuel that generates 
flammable and explosive vapors while high-voltage equipment is being tested has inherent fire 
safety risks that could be impossible to mitigate. If portable tanks are used, operators would need 
to make and break piping connections to replace the portable tanks, increasing the likelihood for 
small releases of flammable vapors due to improper connections. In addition, there is the 
potential for a high consequence accident if a full tank is dropped during lifting operations.  


For similar reasons, and due to the low energy content of CNG, the use of tanks to store CNG is 
on the WTGs and ESP(s) is technically infeasible. LNG cannot be stored without significant 
infrastructure and energy input to keep the fuel in its liquified state or without venting/flaring as 
it evaporates. Therefore, the use of LNG is also technically infeasible.  
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As a result, marine distillate, marine residual, and ULSD are the only remaining fuels that are 
feasible for use in engines on the WTGs and ESP(s). There is limited information on the degree to 
which use of ULSD would reduce NOx and VOC emissions relative to lighter-grade marine fuels 
(e.g., MGO). Nevertheless, as described in Section 5.3.2.3 below, the Proponent proposes the use 
of ULSD in the engines on the WTGs and ESP(s) as PM and SO2 BACT.  


Process Modifications and Add-On Controls 


The various process modifications that are potentially feasible for engines on the WTGs and ESP(s) 
are described in Section 5.1.1.2. With the exception of good combustion practices, which are 
implemented by an engine’s user, most process modifications (e.g., fuel injection timing retard, 
induced turbulent mixing, common rail fuel injection systems, slide valves, charge air cooling) are 
intrinsic to the design of the specific marine engine and are used by the engine’s manufacturer to 
meet EPA emission standards (see Section 4.4 for a description of engine emission standards). 


Add-on controls can also be used to reduce emissions from compression-ignition internal 
combustion engines. Of the potential NOx and VOC reducing add-on control technologies 
described in Section 5.1.1.3, the following technologies are considered technically infeasible:  


♦ SNCR: SNCR is technically infeasible because the engines will operate at temperatures 
lower than the SNCR operating range of approximately 1,600 – 2,100 °F (EPA 2002).  


♦ NOx absorber/scrubber technology: As described in Section 5.2.1.3, this NOx pollution 
control technology is not feasible for engines in marine environments due to concerns 
that nitrogen compounds in the scrubber washwater will cause nitrogen loading in the 
surrounding water (EPA 2009).  


SCR, lean NOx catalysts, 4-way catalytic converters, DOC, and CDPF are technically feasible for 
some engines depending on the specifics of the engine design. As with process modifications, 
these post-combustion control technologies can be integrated by manufacturers into an engine’s 
overall design to meet EPA emission limits. As the South Fork Wind Fact Sheet describes, “A 
manufacturer of a Tier 3 or Tier 4 engine will incorporate technically feasible emission reduction 
technology into the engine’s design. For example, a Tier 4 engine typically has an SCR system to 
reduce NOx emissions and a DPF in combination with a DOC to reduce fine particulates. In other 
words, the pollution control equipment becomes an integral part of the overall engine, and 
accordingly, any additional pollution control equipment is considered infeasible.” EPA recognizes 
that diesel engines beyond the highest tiered certification will not be available for use (EPA Region 
1 2021).  


Consequently, it is only feasible for the Proponent to use engines that already incorporate process 
modifications and add-on controls to meet EPA’s highest Tier emission standards. While diesel 
generators and other construction equipment used onshore are typically certified to EPA’s  
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nonroad standards at 40 CFR Part 1039, EPA recognizes in its NSPS that an owner of a stationary 
source in a marine environment can instead certify its engine based on the requirements of 40 
CFR Part 1042.  


As described in Section 3.1.1, generators may be used on the WTGs, ESP(s), or their foundations 
for cable pulling, WTG installation and commissioning, and ESP installation, commissioning, and 
backup power. For each activity, whether the engine will be certified to meet EPA’s marine or 
nonroad emission standards largely depends on the length of time that the engine will be present 
offshore. Engines meeting marine emission standards are designed to withstand harsher marine 
environments (e.g., have greater protection against corrosion from sea spay) than engines 
meeting nonroad standards. Therefore, engines that are used for extended periods offshore will 
need to be marine-certified, whereas nonroad engines may be permissible to use for brief periods, 
subject to the selected contractor’s discretion. The Proponent will not know the specific duration 
of many of these activities until the WTG model has been selected, the installation contractors 
have been selected, and those contractors have determined their installation methodologies 
(each contractor has different tools at their disposal with different power requirements).  


For example, the WTGs may be installed before or after the inter-array cables are pulled into their 
foundations. Inter-array cables, once installed, can supply power from the electric grid to power 
the WTG’s critical safety systems (e.g., aviation obstruction lights, marine navigation lights, 
electrical cooling and dehumidification systems, etc.) during an extended lull in wind that exceeds 
the duration of the WTG’s back-up battery. If the WTGs are installed first, and the period between 
WTG and inter-array cable installation exceeds the duration of the back-up battery, temporary 
generators will likely be needed to provide back-up power to the WTG’s critical safety systems. 
The Proponent does not expect to determine the exact duration between WTG and inter-array 
cable installation and consequently, which type of generator is needed, until the BOEM FDR/FIR 
process (which occurs after the federal permitting process is complete). Furthermore, this 
duration may vary from WTG to WTG.  


In addition, through the Proponent’s experience with the Vineyard Wind 1 project, the Proponent 
has discovered that many contractors typically use lower Tier 2 and 3 nonroad engines for many 
temporary construction activities (e.g., cable pull-in), since such equipment is exempt from NSPS 
and air plan approval requirements for most construction projects (both onshore and offshore). 
Therefore, Tier 3/Tier 4 marine engines and Tier 4 nonroad engines meeting the power 
requirements for various construction activities are not readily available and, as of now, must be 
ordered specifically for offshore wind projects. As a result, contractors have limited experience 
with Tier 3/Tier 4 marine engines and Tier 4 nonroad engines for temporary construction activities 
and the technical challenges associated with operating and maintaining such equipment. In 
addition, given that the foundation and ESP designs have not been completed (which will not 
occur until the FDR/FIR process), the Proponent cannot ascertain whether there is sufficient space 
on the foundations or within the ESP topside(s) to accommodate a Tier 4 generator equipped with 
add-on pollution controls (e.g., SCR). Similarly, at this time, the Proponent cannot determine  
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whether the WTG foundations’ davit crane will be able to lift a generator equipped with add-on 
controls; mobilizing a larger crane-equipped vessel to place a generator on a foundation because 
the davit crane’s capacity is too small would likely result in higher overall NOx and VOC emissions.  


For these reasons, the Proponent requires the flexibility to use engines on the WTGs and ESP(s) 
that meet (or emit less than) either the highest applicable EPA Tier marine engine standards at 40 
CFR Part 1042 or the highest applicable EPA Tier nonroad engine standards at 40 CFR Part 1039. 


Lastly, the Proponent will operate the engines on the WTGs and ESP(s) using good combustion 
practices, which allows engines to operate more efficiently, thereby reducing fuel usage and 
emissions. 


5.2.2.4 LAER Determination 


Based on the preceding analysis, the Proponent proposes the following as LAER for NOx and VOC 
emissions from non-emergency compression-ignition internal combustion engines on the WTGs 
and ESP(s): 


♦ The Project will use engines that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (i.e., Tier 3 or 4, depending on engine size) at 40 CFR 
Part 1042 or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. The exact NOx and 
VOC emission limits60 (in g/kW-hr) will depend on the engine’s size, displacement, speed, 
and/or power density.  


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


These proposed limits are equal to the most stringent emissions limitations contained in any SIP, 
the most stringent emissions limitation that has been achieved in practice by such class or 
category of stationary source, and the NSPS at 40 CFR Part 60, Subpart IIII.  


5.3 BACT Analysis 


Federal BACT Requirements Under the PSD Program  


Under the PSD regulations, the Project must apply Best Available Control Technology (BACT) for 
each regulated NSR pollutant for which it would result in a significant emissions increase (see 40 
CFR 52.21(j)(3)). As described in Section 4.2.2, the Project will result in a significant emissions 
increase of NOx, VOC, CO, PM, and GHGs (as carbon dioxide equivalents [CO2e]). 


 


60  Depending on engine size, the Tier 4 nonroad engine emission limits may be presented as non-methane 
hydrocarbon (NMHC) + NOx or NMHC and NOx separately. The Tier 3 and 4 marine engine emission limits may 
be presented as NOx, HC, or NOx + HC.  
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BACT is an emissions limitation based on the maximum degree of reduction of any criteria 
pollutant which is achievable, taking into account energy, environmental, and economic impacts 
and other costs (see 40 CFR Part 52.21(b)(12)). The BACT determination is made on a case-by-case 
basis. On December 1, 1987, the EPA issued a memorandum prescribing the “top-down” approach 
for determining PSD (i.e., federal) BACT.61 This analysis follows federal guidance for a top-down 
BACT analysis contained in EPA’s (1990) New Source Review Workshop Manual, Prevention of 
Significant Deterioration and Nonattainment Area Permitting (the “NSR Manual). The top-down 
BACT analysis consists of these five basic steps:62 


(1) Identify all control technologies;  


(2) Eliminate technically infeasible options;  


(3) Rank remaining control technologies by effectiveness;  


(4) Evaluate most effective controls (taking into account energy, environmental, and 
economic impacts) and document results; and  


(5) Select the BACT.  


Massachusetts BACT Requirements 


As stated in Section 4.3.3.3, the plan approval requirements at 310 CMR 7.02(8)(a)2 require an 
analysis of BACT for each regulated pollutant. The Project requires a plan approval; therefore, 
Massachusetts BACT is required for NOx, VOC, CO, PM, SO2/H2SO4, HAPs, and GHGs. Similar to 
PSD BACT, Massachusetts 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 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 best available control technology 
determination shall not allow emissions in excess of any emission standard 
established under the New Source Performance Standards, National Emission 
Standards for Hazardous Air Pollutants or under any other applicable section of 310 
CMR 7.00, and may include a design feature, equipment specification, work practice, 
operating standard, or combination thereof. 


 


61  Memorandum from J. Craig Potter, Assistant Administrator for Air and Radiation, to EPA Regional Administrators 
regarding Improving New Source Review (NSR) Implementation (Dec. 1, 1987). 
https://www.epa.gov/sites/default/files/2015-07/documents/establsh.pdf 


62 See NSR Manual, p. B.6. 



https://www.epa.gov/sites/default/files/2015-07/documents/establsh.pdf
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Pursuant to 310 CMR 7.02(8)(a), BACT may be demonstrated using the “Top-Down” analysis or a 
“Top-Case” analysis, where applicable. As stated in MassDEP’s “Best Available Control Technology 
(BACT) Guidance” dated June 2011 (the “MassDEP BACT Guidance”), the Massachusetts Top-
Down BACT analysis is modeled after the EPA’s top-Down BACT approach described above. 
Because the Massachusetts and federal BACT requirements are very similar, for those pollutants 
that are subject to both Massachusetts and Federal BACT, they are addressed in the following 
sections together.  


Although BACT is usually determined separately for each regulated pollutant, these emission 
sources (i.e., engines) support a different approach because engine design impacts several 
different pollutants. For example, minimizing NOx emissions from an engine by reducing high 
temperature combustion can result in increasing VOC and CO emissions. Some control 
technologies can reduce emissions of both pollutants. For these reasons, the following BACT 
analyses group together several regulated pollutants. In addition, HAPs are a subset of VOC and 
PM. As such, the VOC BACT analysis covers organic HAPs and the PM BACT addresses metallic 
HAPs.  


The potential emission control technologies that were considered in the following BACT analysis 
are described in Section 5.1.1. The review of control options considered controls applied to source 
categories similar to the types of engines expected to be used on vessels, the WTGs, and ESP(s). 
The BACT analysis also evaluates various fuel alternatives and inherently lower-polluting 
processes. The Proponent is unaware of technologies employed outside the US that are not 
employed inside the US. 


5.3.1 Top-Down BACT for Engines on Vessels Operating as OCS Sources  


This section discusses BACT for marine compression-ignition internal combustion (diesel) engines 
that are OCS sources. See Section 3.1.1 for a description of vessels that the Proponent anticipates 
will become OCS sources.  


5.3.1.1 NOx and VOC BACT 


The Project’s NOx and VOC emissions are subject to LAER, federal BACT,63 and Massachusetts 
BACT. Although the definitions of LAER and BACT are different, they share many common traits. 
Step 1 (identify all control technologies), Step 2 (eliminate technically infeasible options), and Step 
3 (rank technologies by effectiveness) of the BACT analysis were all addressed in the LAER analysis 
provided in Section 5.2.1. Where LAER and BACT determinations diverge is in Step 4 of a BACT 
analysis, where a technology can be eliminated from consideration based on an evaluation of 
energy, environmental, and economic impacts. Because the Project must meet LAER for NOx and 


 


63  Per 40 CFR Part 55.21(i)(2), the federal BACT requirements at 40 CFR Part 55.21(j) do not apply with respect to 
a particular pollutant if the modification is located in an area designated as nonattainment for that pollutant. 
Since the COA is a nonattainment area for ozone, and VOC is only a precursor for ozone, the Project is not 
subject to federal BACT for VOCs. 
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VOC, and LAER is more stringent than BACT, BACT for NOx and VOC emissions (which include 
organic HAPs) from compression-ignition internal combustion engines on vessels that become 
OCS sources is the same as LAER.  


5.3.1.2 CO BACT 


CO emissions are subject to both federal and Massachusetts BACT. Since CO and VOC emissions 
are typically formed from the same mechanisms (incomplete combustion), emissions of VOC and 
CO are controlled using similar technologies. A detailed review of potential VOC emission control 
technologies, which also applies to CO, is provided in Section 5.2.1.3. 


Step 1: Identify All Control Technologies 


Potentially available CO control options are: 


1. DOC 


2. CDPF 


3. 4-way catalytic converter  


4. Good combustion practices 


Step 2: Eliminate Technically Infeasible Options  


As described in Section 5.2.1.3, DOC, CDPF, and 4-way catalytic converters are technically 
infeasible in marine applications. It is technically feasible for the Proponent to use good 
combustion practices, which allows engines to operate more efficiently, thereby reducing fuel 
usage and emissions.  


While it is technically feasible to require the Project to use vessels with the highest tiered engines 
available at the time of deployment, it is not technically feasible to slow down, delay, or extend 
the Project’s construction schedule to enable use of a vessel with lower CO emissions (see Section 
5.2.1.3). The Proponent notes that EPA’s CO marine engine emission standards, which only apply 
to US-flagged vessels, are the same for Tier 2 and later engines and are a function of engine size. 


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


The remaining CO control technologies—the use of the highest tiered engines available at the 
time of deployment and good combustion practices—will both be employed by the Project and 
thus do not need to be ranked in order of overall control effectiveness.  
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Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


An analysis of energy, environmental, or economic impacts was not performed because the 
Proponent intends to use all control technologies that were identified in Step 3. Thus, the 
Proponent proposes the following as BACT for CO emissions from compression-ignition internal 
combustion engines on vessels operating as OCS sources:  


♦ The Project will use vessels with the highest tiered engines that are available at the time 
of deployment.  


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


For additional details, see Section 5.2.1.4.  


5.3.1.3 SO2 and H2SO4 BACT 


SO2 and H2SO4 emissions are only subject to Massachusetts BACT requirements. Broadly, the 
techniques to document SO2 BACT will also be applicable to H2SO4 BACT. Therefore, the discussion 
of SO2 control technologies below also applies to H2SO4 (H2SO4 is not repeated throughout).  


Step 1: Identify All Control Technologies 


Potentially available SO2 control options are: 


1. SOx scrubber  


2. Good combustion practices  


3. Use of clean fuels 


Step 2: Eliminate Technically Infeasible Options  


SOx scrubbers appear to be technically feasible for larger (mainly Category 3) marine engines. 
According to EPA (2009), although “SOx scrubbers are not widely used on ocean going vessels, 
there have been prototype installations to demonstrate their viability in this application.” For 
example, installations such as the Krystallon systems on the P&O ferry Pride of Kent and the 
Holland America Line cruise ship the MS Zaandam have demonstrated that SOx scrubbers can 
“replace and fit into the space occupied by the exhaust silencer units and can work well in marine 
applications” (Hufnagl et al. 2005; EPA 2011). Wärtsilä SOx scrubber technology has also been 
retrofitted on two ferry vessels owned and operated by Stena Line (Stena Transit and Stena 
Transporter), enabling those vessels to meet IMO sulfur limits for the North Sea’s Emission Control 
Area (ECA) while using HFO (Wärtsila 2017). Similarly, Wilh. Wilhelmsen ASA has retrofitted their 
Ro-Ro vessel, MV Tarago, with a Wärtsilä SOx hybrid scrubber system to comply with ECA sulfur 
limits (Wärtsilä 2017).  
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However, as described in Section 5.2.1.3, it is not feasible for the Project to require contractors 
to retrofit vessels’ engines with SOx scrubbers. The Project could feasibly use vessels already 
equipped with SOx scrubbers, although, as discussed below, most vessels install SOx scrubbers as 
an alternative means to complying with the MARPOL Annex VI fuel sulfur content limits, which 
allows them to continue using HFO in lieu of using fuel oil that is inherently low enough in sulfur 
(IMO 2019a).  


The Proponent reviewed the technical feasibility of various fuel types, including inherently lower-
polluting practices, that could potentially be used by marine engines. The use of methanol, LPG, 
LNG, and battery power would significantly reduce or virtually eliminate SO2 emissions. However, 
as discussed in Section 5.2.1.3, it is not feasible to constrain the Project to the use of such vessels 
(for those vessels that become OCS sources) for numerous reasons, including the lack of suitable 
bunkering facilities and the extremely limited number of vessels that are both capable of using 
these fuels (or batteries) and supporting the construction and operation of the Project on the 
Project’s timeline. Consequently, the Project must have the flexibility to use traditional marine 
fuels (marine distillate, marine residual, and ULSD).  


However, the Proponent expects that most vessels that become OCS sources will not be permitted 
to use ULSD. The use of low sulfur, low viscosity fuel has the potential for several harmful effects 
on marine engines (ABS 2015b). For example, ULSD’s lack of lubricity can promote sticking and 
seizing of fuel pumps, requiring the use of fuel additives that can increase emissions. According 
to DNV GL (2014), “due to explosion risks related to the use of highly volatile fuels on board ships,” 
the IMO, per SOLAS requirements, has banned the use of fuels with a flashpoint lower than 60°C 
on vessels. In addition, the use of fuel with a flashpoint lower than 60°C is often not allowed by 
insurers. Numerous studies and safety data sheets indicate that ULSD often has a flashpoint lower 
than 60°C. Consequently, the slightly lower flashpoint limits applicable to automotive diesel 
(above 55°C in the European Union, minimum 52°C in the US) preclude the supply of automotive 
ULSD fuel to the marine market (Wright and Wilson 2012). ULSD that meets the low-volatility 
safety requirements for larger marine engines is not widely available. Therefore, vessels can only 
use ULSD as permitted by SOLAS requirements and to the extent that it is available.  


Lastly, it is technically feasible for the Proponent to use good combustion practices.  


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


SOx scrubbers are a technically feasible control option for SO2 emissions from marine engines. 
However, SOx scrubbers are intended to be an alternative to operating on low sulfur marine 
distillate or ULSD; SOx scrubbers are not intended to be used in conjunction with these low sulfur 
fuels (EPA 2009). All available post-combustion controls have a limitation to how clean an exhaust 
concentration they can achieve. The minimum outlet concentration achievable using post-
combustion control is generally higher than the inlet concentration achievable using clean fuels. 
Consequently, the installation of a SOx scrubber in conjunction with the use of low sulfur marine 
distillate or ULSD will not further reduce SOx emissions.  
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In comparison to marine residual fuel and marine distillate fuel, the use of ULSD considerably 
reduces SO2 emissions. However, as noted above, the Proponent expects most vessels that 
become OCS sources to be prohibitied from using ULSD. Thus, the Proponent proposes to use 
ULSD, if available and permitted by the SOLAS requirements. All other marine engines will use fuel 
with a maximum sulfur content of 1,000 ppm in accordance with the MARPOL Annex VI 
requirements for ECAs (see Section 4.4 for additional discussion of MARPOL Annex VI and US fuel 
standards).  


Good combustion practices can be used in conjunction with clean fuels. The use of clean fuels 
(marine distillate, marine residual, and ULSD [where feasible]) and good combustion practices will 
result in the lowest SO2 emission rates technically feasible for engines on vessels that become OCS 
sources. 


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Based on the analysis above, the Proponent proposes the following as BACT for SO2 and H2SO4 
emissions from compression-ignition internal combustion engines on vessels operating as OCS 
sources:  


♦ The Project will use clean fuels (marine distillate, marine residual, and ULSD [where 
feasible]). Vessels that are not able to use ULSD meeting the 15 ppm sulfur content limit 
will use fuel with a sulfur content less than 1,000 ppm in accordance with the MARPOL 
Annex VI requirements for ECAs. 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


5.3.1.4 PM BACT  


PM emissions are subject to both federal and Massachusetts BACT. The BACT emission rates 
reviewed in this analysis are for PM, PM10 (inhalable particles 10 microns or smaller), and PM2.5 
(fine inhalable particles 2.5 microns or smaller). Throughout this Application, the term PM refers 
to PM/PM10/PM2.5, filterable plus condensable. BACT techniques for PM2.5 control will be the same 
as for PM10 control. 


Step 1: Identify All Available Control Technologies 


Potentially available PM control technologies include:  


1. Induced turbulent mixing  


2. Common rail fuel injection systems  


3. Reduced oil consumption  


4. Turbocharger improvements  


5. Open and closed crankcase ventilation system  
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6. SOx scrubber  


7. Diesel particulate filter (DPF)/CDPF 


8. Baghouse  


9. Flow through filter  


10. DOC 


11. 4-way catalytic converter  


12. Good combustion practices  


13. Use of clean fuels 


Step 2: Eliminate Technically Infeasible Options  


The following technologies identified in Step 1 are technically infeasible in marine applications: 


♦ DPF/CDPF: CDPF are technically infeasible for the control of PM for the same reasons 
provided in Section 5.2.1.3. Although CDPF are not feasible, CARB’s (2022b) Verified 
Technologies List includes an active DPF by Rypos, Inc. for marine engines. Online review 
of vendors has indicated that there are a small number of active DPF products available 
for marine diesel engines (Rypos [date unknown]). For example, DCL International offers 
MARINE-X® Diesel Particulate Filters, which are “suitable for 4-cycle, high speed engines, 
where fuel is ultra-low sulfur diesel and engine-out PM emission level is equivalent to tier 
1 or better” (DCL International 2015).  


♦ Baghouse: This technology requires a large footprint and is typically used for land-based 
sources. Due to space constraints on vessels, the use of a baghouse to control PM 
emissions is technically infeasible (EPA Region 4 2014e).  


♦ Flow-through filter (FTF): This technology has not been designed or tested on a 
commercially available scale for marine internal combustion engines. Therefore, use of 
FTF to control PM emissions from the Project’s marine engines is technically infeasible.  


♦ 4-way catalytic converter and DOC: These technologies are technically infeasible for the 
control of PM due to the same rationale provided in Section 5.2.1.3.  


Induced turbulent mixing, common rail fuel injection systems, reduced oil consumption, 
turbocharger improvements, crankcase ventilation systems, SOx scrubbers, and DPF are not 
outright technically infeasible for marine engines. These technologies can be used by 
manufacturers/ship builders to achieve compliance with PM emission standards (see Section 4.4 
for a description of marine engine emission standards). However, it is not feasible for the Project 
to require contractors to retrofit vessels’ engines or replace older engines with newer engines 
that employ these technologies for the reasons enumerated in Section 5.2.1.3. While it is 
technically feasible to require the Project to use vessels with the highest tiered engines available 
at the time of deployment, it is not technically feasible to slow down, delay, or extend the Project’s 
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construction schedule to enable use of a vessel with lower PM emissions. The Proponent notes 
that EPA’s PM marine engine emission standards only apply to Category 1 and 2 engines on US-
flagged vessels.  


EPA’s Verified Technologies List identifies 10 Marine Engine Emissions Upgrade Kits as verified PM 
emission control technologies, but these retrofits are used for very specific models of Caterpillar 
diesel marine engines and, as stated above, the Proponent cannot require contractors to retrofit 
their vessels. EPA’s Verified Technologies List also identifies the XeroPoint Hybrid Tugboat Retrofit 
System as a PM emission control technology for harbor tugboats. As discussed in Section 5.2.1.3, 
any harbor tugboats involved in the Project would not become an OCS source.  


The Proponent reviewed the technical feasibility of various fuel types that could potentially be 
used by marine engines. The use of methanol, LPG, and LNG would reduce PM emissions. 
However, it is not feasible to constrain the Project to the use of vessels that employ these fuels 
for the reasons provided in Section 5.2.1.3, including the lack of suitable bunkering facilities and 
the extremely limited number of vessels that are both capable of using these fuels and supporting 
the construction and operation of the Project on the Project’s timeline.  


The Project must have the flexibility to use traditional marine fuels (marine distillate, marine 
residual, and ULSD). However, as described in Section 5.3.1.3 above, the Proponent expects most 
vessels that become OCS sources will not be permitted to use ULSD.  


Lastly, it is technically feasible for the Proponent to use good combustion practices.  


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


The remaining PM control technologies are the use of the highest tiered engines available at the 
time of deployment, good combustion practices, and clean fuels. In comparison to marine residual 
fuel and marine distillate fuel, use of ULSD significantly reduces PM emissions. According to EPA’s 
Regulatory Impact Analysis: Control of Emissions of Air Pollution from Locomotive Engines and 
Marine Compression Ignition Engines Less than 30 Liters Per Cylinder (2008), “We estimate that 
the use of ultra-low sulfur diesel (ULSD) fuel (<15 ppm S) will reduce sulfate PM emissions from 
locomotive and marine engines by approximately 0.06 to 0.08 g/bhp-hr, as compared to PM 
emissions when ~3,000 ppm S fuel is used.” However, as noted above, the Proponent expects 
most vessels that become OCS sources to be prohibitied from using ULSD. Thus, the Proponent 
proposes to use ULSD, if available and permitted by the SOLAS requirements. All other marine 
engines will use fuel with a maximum sulfur content of 1,000 ppm in accordance with the MARPOL 
Annex VI requirements for ECAs (see Section 4.4.1).  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT  


The Proponent proposes the following as BACT for PM emissions from compression-ignition 
internal combustion engines on vessels operating as OCS sources:  
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♦ The Project will use vessels with the highest tiered engines that are available at the time 
of deployment. See Section 5.2.1.4 for additional details. 


♦ The Project will use clean fuels (marine distillate, marine residual, and ULSD [where 
feasible]). Vessels that are not able to use ULSD meeting the 15 ppm sulfur content limit 
will use fuel with a sulfur content less than 1,000 ppm in accordance with the MARPOL 
Annex VI requirements for ECAs. 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


5.3.1.5 GHG BACT  


GHG emissions are subject to both federal and Massachusetts BACT. Both 310 CMR 7.00 and the 
PSD regulations define GHGs as the aggregate group of six GHGs: CO2, nitrous oxide (N2O), CH4, 
hydrofluorocarbons, perfluorocarbons, and SF6. Of these, hydrofluorocarbons, perfluorocarbons, 
and SF6 are not products of combustion and will not be emitted by engines on vessels. N2O will be 
controlled as NOx (see Section 5.2.1) and CH4 will be controlled by good combustion practices (no 
significant fugitive emissions of CH4 are expected). Thus, this BACT analysis focuses on CO2 
emissions as the primary GHG component.  


Step 1: Identify All Control Technologies 


Potentially available CO2 control technologies include: 


1. Carbon capture and sequestration (CCS) 


2. Efficient engine operation 


3. Good combustion practices  


4. Use of clean fuels  


Step 2: Eliminate Technically Infeasible Options  


From the above list of possible GHG control technologies, CCS was the only technology 
determined to be technically infeasible. For CCS to be technically feasible, each of the following 
steps needs to be technically feasible: 1) capture; 2) compression; 3) transport; and 4) 
sequestration. CCS is technically infeasible as GHG emission control technology for the Project’s 
marine engines for the following reasons: 


1. Capture: To capture CO2 post-combustion, an organic solvent (monoethanolamine or 
similar) must be used to absorb the CO2 from the exhaust gas. The absorbed CO2 is then 
driven off the solvent by heating, creating a more concentrated, separate CO2 stream 
while the solvent is reused. Absorption takes place in a scrubber, such as a packed-tower 
scrubber that promotes air/liquid interface. Such a scrubbing system works best with 
relatively cool temperatures, slow air velocities, and steady-state operations. There is 







 


5315/Phase 1 of New England Wind 5-52 LAER and BACT Analyses 
OCS Air Permit Application  Epsilon Associates, Inc. 


insufficient space for the required absorption system onboard vessels. This absorption 
system is not suitable for the Project’s marine engines that operate at highly variable 
loads. Also, the absorption process has not been demonstrated on a power generating 
unit beyond the pilot-scale or side-stream scale. Consequently, carbon capture is 
technically infeasible for Project’s marine engines.  


2. Compression: Once the absorbed carbon is re-released into the vapor phase, it must be 
compressed for transport. This is typically done using multiple-stage compressors to 
increase the pressure to about 2,000 pounds per square inch. Compressing the CO2 to 
about 2,000 pounds per square inch for transport may not be technically feasible because 
there may not be space for the required equipment onboard the Project’s vessels.  


3. Transport: The compressed CO2 must be transported to its final disposal site. The 
transport of CO2 from the Phase 1 SWDA would require significant storage space on the 
vessels (which is likely unavailable) and would require the vessels to make additional trips 
to a potential CO2 sequestration site (see the next bullet). These additional trips would 
cause an overall increase in emissions of other criteria pollutants.  


4. Sequestration: Sequestration is the injection and long-term storage of CO2 in geologic 
formations such as coal seams and oil & gas reservoirs. Long-term storage of CO2 in 
geologic formations requires that such formations have appropriate pore space 
(millimeter-sized voids) to store the CO2 within the rock; enough permeability that the 
CO2 can be injected into the formation; and an extensive cap rock to prevent the CO2 from 
re-escaping. The CO2 must be injected deep underground (3,000 feet or more). There are 
no candidate geologic formations near enough to make sequestration feasible; the 
nearest potential geologic formation is near the Pennsylvania/New Jersey border over 
200 miles away; proven CO2 storage locations are much further (EPA 2017).  


CCS has not been applied to any marine diesel engine in practice. Also, given the nature of the 
Project and the temporary use of third-party marine engines, no reasonable opportunity exists 
for the capture and long-term storage or reuse of captured CO2. 


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


The remaining control technologies are efficient engine operation, the use of clean fuels, and 
good combustion practices. All three control technologies will be used by the Project to control 
GHG emissions from marine engines; therefore, there is no need rank the remaining control 
technologies in order of overall control effectiveness. 


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Consistent with the analysis presented above, the Proponent proposes the use of clean fuels, 
good combustion practices, and efficient engine operation as GHG BACT. Per the EPA GHG 
Guidance, the application of methods to increase energy efficiency is a key GHG-reducing 
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opportunity that falls under the category of “lower-polluting processes/practices.” The IMO 
adopted legally binding energy efficiency measures as amendments to MARPOL Annex VI, which 
went into effect in 2013. Under IMO’s energy-efficiency regulations, existing ships must have an 
energy management plan that addresses things such as “improved voyage planning, cleaning the 
underwater parts of the ship and the propeller more often, introducing technical measures such 
as waste heat recovery systems, or even fitting a new propeller” (IMO 2018). The regulations 
make Energy Efficiency Design Index (EEDI) mandatory for new ships and the Ship Energy 
Efficiency Management Plan (SEEMP) mandatory for all ships. Since 2013, the EEDI has required 
a minimum energy efficiency level per capacity mile for new ships based on their type and size 
(IMO 2018). The SEEMP is an operational measure that establishes mechanisms to improve the 
energy efficiency of a ship and incorporate best practices for fuel-efficient ship operation (IMO 
2018). Project vessels built since 2013 will be required meet the minimum energy efficiency level 
per capacity mile prescribed by the EEDI for that ship. All Project vessels must use a SEEMP. Use 
of these two programs will ensure efficient engine operation and minimize GHG emissions from 
the Project’s vessels.  


5.3.2 Top-Down BACT for Engines on the WTGs and ESP(s)  


This section discusses BACT for compression-ignition internal combustion (diesel) engines located 
on the WTGs and ESP(s). See Section 3.1.1 for a description of the engines that the Proponent 
expects to use on the WTGs and ESP(s), which will become OCS sources.  


5.3.2.1 NOx and VOC BACT 


The Project’s NOx and VOC emissions are subject to LAER, federal BACT, 64 and Massachusetts 
BACT. Step 1 (identify all control technologies), Step 2 (eliminate technically infeasible options), 
and Step 3 (rank technologies by effectiveness) of the BACT analysis were all addressed in the 
LAER analysis provided in Section 5.2.2. Where LAER and BACT determinations diverge is in Step 
4 of a BACT analysis, where a technology can be eliminated from consideration based on an 
evaluation of energy, environmental, and economic impacts. Because the Project must meet LAER 
for NOx and VOC, and LAER is more stringent than BACT, BACT for NOx and VOC emissions from 
compression-ignition internal combustion engines on the WTGs and ESP(s) is the same as LAER. 


5.3.2.2 CO BACT 


CO emissions are subject to both federal and Massachusetts BACT. Emissions of VOC and CO are 
controlled using similar technologies; see Section 5.2.2.3 for a detailed review of potential VOC 
emission control technologies. 


 


64  Per 40 CFR Part 55.21(i)(2), the federal BACT requirements at 40 CFR Part 55.21(j) do not apply with respect to 
a particular pollutant if the modification is located in an area designated as nonattainment for that pollutant. 
Since the COA is a nonattainment area for ozone, and VOC is only a precursor for ozone, the Project is not 
subject to federal BACT for VOCs. 
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Step 1: Identify Candidate Control Technologies 


Potentially available CO control options are: 


1. DOC 


2. CDPF 


3. 4-way catalytic converter  


4. Good combustion practices 


Step 2: Eliminate Infeasible Technologies 


As described in Section 5.2.2.3, 4-way catalytic converters, DOC, and CDPF are technically feasible 
for some engines depending on the specifics of the engine design. These post-combustion control 
technologies are integrated by manufacturers into an engine’s overall design to meet EPA 
emission limits. EPA recognizes that diesel engines beyond the highest tiered certification will not 
be available for use (EPA Region 1 2021). Consequently, it is only feasible for the Proponent to 
use engines that already incorporate add-on controls to meet EPA’s highest Tier emission 
standards. For the reasons provided in Section 5.2.2.3, the Proponent requires the flexibility to 
use engines on the WTGs and ESP(s) that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (i.e., Tier 3 or 4, depending on engine size) at 40 CFR Part 1042 
or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. 


It is technically feasible for the Proponent to use good combustion practices, which allows engines 
to operate more efficiently, thereby reducing fuel usage and emissions.  


Step 3: Rank Control Technologies by Control Effectiveness 


The remaining CO control technologies—the use of engines meeting the highest EPA Tier marine 
or nonroad standards and good combustion practices—will both be employed by the Project and 
thus do not need to be ranked in order of overall control effectiveness.  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


An analysis of energy, environmental, or economic impacts was not performed because the 
Proponent intends to use all control technologies that were identified in Step 3. Thus, the 
Proponent proposes the following as BACT for CO emissions from non-emergency compression-
ignition internal combustion engines on the WTGs and ESP(s): 


♦ The Project will use engines that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 
1042 or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. The exact CO emission 
limits (in g/kW-hr) are a function of engine size. 
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♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating. 


5.3.2.3 SO2 and H2SO4 BACT 


SO2 and H2SO4 emissions are only subject to Massachusetts BACT requirements. The discussion of 
SO2 control technologies below also applies to H2SO4 (H2SO4 is not repeated throughout).  


Step 1: Identify Candidate Control Technologies 


Potentially available SO2 control options are: 


1. SOx scrubber  


2. Good combustion practices  


3. Use of clean fuels 


Step 2: Eliminate Infeasible Technologies 


The Proponent reviewed the technical feasibility of various fuel types that could potentially be 
used by engines on the WTGs and ESP(s). Although the use of natural gas or LPG would 
significantly reduce or virtually eliminate SO2 emissions, these fuels are not feasible for the 
reasons provided in Section 5.2.2.3. As a result, marine distillate, marine residual, and ULSD are 
the only remaining fuels that are feasible for use in engines on the WTGs and ESP(s). 


SOx scrubbers were not identified in any literature review as a control technology for non-
emergency non-marine engines and are therefore considered not technically feasible. 
Additionally, low sulfur fuels such as ULSD can achieve SO2 concentrations that are lower than the 
minimum achievable outlet concentration using a SOx scrubber. Consequently, the installation of 
a SOx scrubber in conjunction with low sulfur fuels will not further reduce SOx emissions.  


It is technically feasible for the Proponent to use good combustion practices. 


Step 3: Rank Control Technologies by Control Effectiveness 


The only remaining control technologies are the use of clean fuels and good combustion practices. 
In comparison to marine residual fuel and marine distillate fuel, the use of ULSD considerably 
reduces SO2 emissions. Therefore, the use of ULSD in conjunction with good combustion practices 
will result in the lowest SO2 emission rates technically feasible for engines on the WTGs and ESP(s).  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Based on the analysis above, the Proponent proposes the following as BACT for SO2 and H2SO4 
emissions from compression-ignition internal combustion engines on the WTGs and ESP(s):  


♦ The Project will use ULSD with a maximum sulfur content of 15 ppm. 
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♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating. 


5.3.2.4 PM BACT 


PM emissions are subject to both federal and Massachusetts BACT. The BACT emission rates 
reviewed in this analysis are for PM, PM10 and PM2.5.  


Step 1: Identify Candidate Control Technologies 


Potentially available PM control technologies include:  


1. Numerous process modifications inherent to an engine’s design (induced turbulent 
mixing, common rail fuel injection systems, reduced oil consumption, turbocharger 
improvements, open and closed crankcase ventilation system)  


2. DPF/CDPF 


3. DOC 


4. SOx scrubber  


5. 4-way catalytic converter 


6. Good combustion practices 


7. Use of clean fuels  


Step 2: Eliminate Infeasible Technologies 


With the exception of SOx scrubbers (see Section 5.3.2.3), all of the technologies listed in Step 1 
are technically feasible for some engines depending on the specifics of the engine design. These 
process modifications and post-combustion control technologies are integrated by manufacturers 
into an engine’s overall design to meet EPA emission limits. EPA recognizes that diesel engines 
beyond the highest tiered certification will not be available for use (EPA Region 1 2021). 
Consequently, it is only feasible for the Proponent to use engines that already incorporate these 
process modifications and add-on controls to meet EPA’s highest Tier emission standards. For the 
reasons provided in Section 5.2.2.3, the Proponent requires the flexibility to use engines on the 
WTGs and ESP(s) that meet (or emit less than) either the highest applicable EPA Tier marine 
engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 1042 or EPA Tier 4 nonroad 
engine standards at 40 CFR Part 1039. 


As discussed in Section 5.3.2.3, the Proponent reviewed the technical feasibility of various fuel 
types and found that, although the use of natural gas or LPG would reduce PM emissions, these 
fuel types are technically infeasible for engines on the WTGs and ESP(s). As a result, marine 
distillate, marine residual, and ULSD are the only remaining fuels that are feasible for use in 
engines on the WTGs and ESP(s). 







 


5315/Phase 1 of New England Wind 5-57 LAER and BACT Analyses 
OCS Air Permit Application  Epsilon Associates, Inc. 


It is technically feasible for the Proponent to use good combustion practices.  


Step 3: Rank Control Technologies by Control Effectiveness 


The remaining PM control technologies are the use of engines meeting the highest EPA Tier 
marine or nonroad standards, good combustion practices, and clean fuels. In comparison to 
marine residual fuel and marine distillate fuel, the use of ULSD significantly reduces PM emissions. 
Therefore, the use of ULSD in conjunction with good combustion practices and the highest Tier 
engines will result in the lowest SO2 emission rates technically feasible for engines on the WTGs 
and ESP(s).  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


The Proponent proposes the following as BACT for PM emissions from compression-ignition 
internal combustion engines on the WTGs and ESP(s):  


♦ The Project will use engines that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 
1042 or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. The exact PM emission 
limit (in g/kW-hr) will depend on the engine’s size, displacement, and/or power density.  


♦ The Project will use ULSD with a maximum sulfur content of 15 ppm. 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating. 


5.3.2.5 GHG BACT 


GHG emissions (CO2, CH4, N2O, hydrofluorocarbons, perfluorocarbons, and SF6) are subject to 
both federal and Massachusetts BACT. Hydrofluorocarbons, perfluorocarbons, and SF6 will not be 
emitted by engines on the WTGs and ESP(s). N2O will be controlled as NOx (see Section 5.2.2) and 
CH4 will be controlled by good combustion practices (no significant fugitive emissions of CH4 are 
expected). Therefore, this BACT analysis focuses on CO2 emissions.  


Step 1: Identify Candidate Control Technologies 


Potentially available CO2 control technologies include: 


1. Post-combustion controls (such as CCS) 


2. Good combustion practices  


3. Use of clean fuels  
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Step 2: Eliminate Infeasible Technologies 


Post-combustion controls for CO2 (e.g., CCS) are not technically feasible for engines of this size. 
These controls are designed for much larger systems and even then, they have many technical 
issues such as sizing and spacing issues, transportation of the compressed CO2, and sequestration 
location issues (see Section 5.3.1.5). The use of clean fuels (ULSD is proposed as BACT in Sections 
5.3.2.3 and 5.3.2.4) and good combustion practices are technically feasible.  


Step 3: Rank Control Technologies by Control Effectiveness 


The only remaining control technologies are the use of clean fuels (ULSD) and good combustion 
practices. Both technologies will be used by the Project; therefore, there is no need rank them in 
order of overall control effectiveness. 


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Consistent with the analysis presented above, the Proponent proposes the use of clean fuels and 
good combustion practices as GHG BACT.  


5.3.3 Top-Down BACT for SF6-Containing Equipment on the WTGs and ESP(s) 


Although the Proponent believes that the presence of SF6-containing equipment does not by itself 
cause a WTG or ESP to be an OCS source (see Section 3.1.1), this section discusses BACT for SF6-
containing equipment on the WTGs and ESP(s) should EPA determine that such equipment meet 
the definition of an OCS source and require a control technology review. Sections 2.2.6.2 and 
2.3.4.2 provide a description of SF6-containing equipment on the WTGs and ESP(s).  


5.3.3.1 GHG BACT 


GHG emissions, including SF6, are subject to both federal and Massachusetts BACT. This analysis 
only addresses SF6 emissions from electrical equipment on the WTGs and ESP(s).  


Step 1: Identify Candidate Control Technologies 


Potentially available SF6 control technologies are: 


1. Use of air insulated switchgear (AIS) 


2. Use of fluoronitrile gas blends to replace SF6 


3. Use of sealed SF6-insulated equipment with leak detection systems 


These control options are further described in Section 5.1.2. This review considered controls 
applied to source categories similar to the SF6-containing equipment on the WTGs and ESP(s), 
such as electrical equipment at onshore substations. The Proponent is unaware of technologies 
employed outside the US that are not employed inside the US. 
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Step 2: Eliminate Infeasible Technologies 


Currently available AIS would be far too large for use offshore. AIS would also be heavier, require 
more maintenance, and have a significantly higher risk of failure due to corrosion in the marine 
environment. For these reasons, the use of AIS is technically infeasible.  


The use of fluoronitrile gas blends to replace SF6 is in the early stages of adoption for onshore 
applications and has not been demonstrated as viable or reliable for use in marine environments. 
For example, General Electric is working to expand its SF6-free portfolio by 2025 (GE 2019), but is 
not currently offering offshore WTGs that incorporate such technology. In addition, the use of SF6 
replacement gases could require heavier electrical equipment with a larger footprint; it may not 
be feasible to accommodate such equipment on the foundations or ESP(s) due to weight and 
space constraints. Therefore, it is not feasible to require the Project to use fluoronitrile gas blends, 
although the Proponent should not be precluded from using replacement SF6 gases if they do 
become viable and commercially available for use in offshore applications.  


Step 3: Rank Control Technologies by Control Effectiveness 


The only remaining control technology is the use of sealed SF6-insulated equipment with leak 
detection systems. The Proponent conducted a search of permits through EPA’s RBLC, which 
identified 22 facilities with entries for SF6 emissions from switchgear. The most stringent emission 
rate identified is the use of equipment in manufacturer-sealed systems that are certified by the 
manufacturer to meet a leak rate of no more than 0.5% per calendar year and are equipped with 
leak detection systems.  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Based on the analysis above, the Proponent proposes the following as BACT for SF6 emissions 
from electrical equipment on the WTGs and ESP(s): 


♦ The Project will use hermetically sealed-pressure switchgear that are certified by the 
manufacturer to meet a SF6 leak rate of no more than 0.5% per calendar year and are 
equipped with leak detection systems. The Project will only use “sealed for life” SF6-
containing equipment and will not conduct SF6 refilling operations. 
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6.0 NONATTAINMENT NEW SOURCE REVIEW & EMISSIONS OFFSETS 


As described in Section 4.3.3.24, the Project is a major modification subject to Nonattainment New Source 
Review (NNSR) for nitrogen oxides (NOx) and volatile organic compounds (VOCs). The control technology 
review required under 310 CMR 7.00: Appendix A(4) is addressed in Section 5.2. The remaining NNSR 
requirements under 310 CMR 7.00: Appendix A(4) through (8) are addressed below.  


6.1 Emissions Offsets  


Pursuant to 310 CMR 7.00: Appendix A(6), the Proponent will obtain NOx and VOC Continuous 
Emission Reduction Credits (CERCs) to offset the Project’s operational emissions at a ratio of 1.2:1 
prior to commencing operation.  


Because the Corresponding Onshore Area (COA) is treated as a nonattainment area for ozone, the 
offsets must actually occur and be obtained from the same source, other sources in the same 
nonattainment area, or other sources in another nonattainment area with the same or higher 
nonattainment classification (if the emissions from such area contribute to the nonattainment 
status in the area of the modified source). Emission offsets for an Outer Continental Shelf (OCS) 
source can be obtained from land-based stationary sources (see 310 CMR 7.00: Appendix A(6)(c)).  


The Proponent may obtain emissions offsets from one or a combination of the following sources 
in Massacshusetts:65  


♦ Rate-based Emission Reduction Credits (ERCs) from the Massachusetts ERC Bank (see 
Section 4.3.3.25). 310 CMR 7.00: Appendix B(3)(e)2 requires those who use ERCs from the 
Massachusetts ERC Bank to obtain an amount of credit equal to five percent more than 
the amount needed for the offset calculation (that must be held and can neither be sold 
nor used elsewhere), yielding an overall offset ratio of 1.26:1. 


♦ By entering into a federally-enforceable third-party agreement that requires the third-
party to create ERCs by reducing actual emissions in Massachusetts. 


♦ A Massachusetts facility that has ceased operations and has had its Clean Air Act (CAA) 
permits revoked or rescinded and has not had the resulting emissions reductions certified 
under 310 CMR 7.00: Appendix B, provided that the offsets are memorialized in a 
document from the Commonwealth.  


 


65  EPA determined that Vineyard Wind 1 and South Fork Wind could obtain offsets from anywhere in 
Massachusetts because: 1) all areas of Massachusetts are required to meet the requirements of a moderate 
nonattainment area for ozone (since Massachusetts is in the OTR), and 2) recent air dispersion modeling 
conducted by EPA demonstrates that sources within Massachusetts contribute to ozone levels in Dukes County. 
The Proponent expects the same finding for Phase 1 of New England Wind. 
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If the Proponent obtains offsets from a nonattainment area outside of Massachusetts, the 
Proponent would perform an analysis to demonstrate that the offsets meet the criteria in 310 
CMR 7.00: Appendix A(6)(b). 


The Proponent also notes that a key objective of the Project is to reduce air emissions from the 
electric generating sector by displacing electricity produced by fossil fuel power plants (see 
Section 6.4.3). The Proponent looks forward to continued discussions with the Environmental 
Protection Agency (EPA) and the Massachusetts Department of Environmental Protection 
(MassDEP) regarding whether those emissions reductions can be used as offsets, by banking them 
in accordance with 310 CMR 7.00: Appendix B or through some other mechanism. 


6.2 Reasonable Further Progress and Source Impact Analysis  


310 CMR 7.00: Appendix A(5) stipulates that: (1) the total emissions from all existing, new, and 
modified sources in an area (including the proposed source or modification) must be sufficiently 
less than the total emissions from sources existing prior to the application to construct or modify 
a source, and (2) there must be reasonable further progress towards the achievement of the 
National Ambient Air Quality Standards (NAAQS). Towards that end, 310 CMR 7.00: Appendix A(7) 
requires the Proponent to conduct a Source Impact Analysis demonstrating that:  


♦ the emissions offsets, when considered in conjunction with the Project’s emissions, will 
have a net air quality benefit in the affected area;  


♦ the emissions from the proposed Project will not contribute to nonattainment in, or 
interfere with maintenance by any other state of any NAAQS; and  


♦ the emissions from the proposed Project will not interfere with measures required to be 
included in the applicable State Implementation Plan (SIP) for any other State under a 
program for the Prevention of Significant Deterioration (PSD) or for the protection of 
visibility. 


As described in Section 4.2.2, the Proponent conducted air quality dispersion modeling in 
accordance with federal PSD regulations. According to 40 CFR 52.21(i)(3), the PSD air quality 
modeling requirements under 40 CFR 52.21 paragraphs (k), (m), and (o) are not applicable to 
“temporary” emissions if those emissions would not impact any Class I area or areas where an 
applicable increment is known to be violated. The Air Quality Modeling Report, provided as 
Appendix B, demonstrates that the Project’s temporary construction emissions will not impact 
any Class I area or areas where an applicable increment is known to be violated. Thus, the Project’s 
construction emissions do not require a Source Impact Analysis, an Air Quality Analysis, or an 
additional impacts analysis as part of PSD review. MassDEP does not require air quality dispersion 
modeling for construction activities. 
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The Source Impact Analysis, Air Quality Analysis, and additional impact analyses for the Project’s 
operational emissions are provided in the Air Quality Modeling Report (see Appendix B). These 
analyses demonstrate that the Project will not contribute to nonattainment in, or interfere with 
maintenance by any other state of any NAAQS. The Air Quality Modeling Report also assesses 
Project’s direct and indirect impacts to visibility, soils, and vegetation as well as air quality impacts 
resulting from general commercial, residential, industrial, and other growth associated with the 
Project. 


As described in Section 6.1, the Proponent will obtain emission offsets that exceed the Project’s 
operational emissions by at least 20% to ensure that the offsets, when considered in conjunction 
with the Project’s operational emissions, have a net air quality benefit in the affected area. As 
determined by EPA, offsets obtained from anywhere within Massachusetts would benefit the 
affected area, since emission sources within Massachusetts contribute to ozone levels in Dukes 
County (EPA Region 1 2019a; EPA Region 1 2021). If the Proponent obtains offsets from a 
nonattainment area outside of Massachusetts, the Proponent would demonstrate, to EPA’s 
satisfaction, that the offsets benefit the affected area (see Section 6.1). During the operational 
period, the Proponent will track daily NOx and VOC emissions from the Project’s OCS sources 
(including emissions from vessels servicing or associated with an OCS source) to demonstrate 
compliance with the requirement to obtain sufficient NNSR offsets.  


In addition, the electricity generated by the Project’s wind turbine generators (WTGs) will displace 
electricity produced by fossil fuel power plants and avoid regional emissions resulting from those 
power plants (see Section 6.4.3 for details). By displacing emissions from fossil fuel power plants 
and through obtaining emissions offsets in excess of actual emissions, the total emissions from all 
existing, new, and modified sources in the area (including the Project’s emissions) will be 
sufficiently less than the total emissions from existing sources prior to submitting this Application. 
As such, the Project will provide a net air quality benefit, demonstrating reasonable further 
progress per 310 CMR 7.00: Appendix A(5).  


6.3 Compliance at Other Facilities  


In order for EPA to issue a permit under Massachusetts’ NNSR program, per 310 CMR 7.00: 
Appendix A(8), all major stationary sources in Massachusetts that are owned or operated by the 
Proponent66 and are subject to federally enforceable emission limitations must be in compliance, 
or on a federally enforceable schedule for compliance, with all applicable emissions limitations 
and standards under the CAA. In addition, the Project’s Comprehensive Plan Application (CPA) 
must include an affirmative demonstration that any facilities in Massachusetts subject to 310 CMR  
  


 


66  Or by any entity potentially considered to be controlling, controlled by, or under common control with the 
Proponent.  
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7.00 that are owned or operated by the Proponent67 are in compliance with or on a Department-
approved compliance schedule to meet all provisions of 310 CMR 7.00: any plan approval, or 
notice of noncompliance order.  


Table 6-1 summarizes the compliance status of other facilities that are owned or operated by the 
Proponent (or by any entity potentially considered to be controlling, controlled by, or under 
common control with the Proponent) in Massachusetts or where Massachusetts is the COA.  


Table 6-1 Compliance at Other Facilities in Massachusetts  


Project Name Project Description Major Source Subject to 
Federally Enforceable 
Emission Limitations? 


Subject to 
310 CMR 


7.00? 


Compliance 
Status 


Vineyard Wind 
1  


800 megawatt (MW) offshore 
wind project; joint venture of 
Avangrid Renewables and 
Copenhagen Infrastructure 
Partners 


Yes Yes N/A (OCS Air 
Permit 
requirements not 
yet triggered) 


Hoosac Wind 
Power Project 


29 MW onshore wind project; 
owned by Avangrid 
Renewables 


No No N/A 


 


6.4 Alternatives Analysis 


Pursuant to 310 CMR 7.00: Appendix A(8)(b), the Proponent must demonstrate that the benefits 
of the Project significantly outweigh the environmental and social costs by means of an analysis 
of alternative sites, sizes, production processes, and environmental control techniques. This 
alternatives analysis is presented in the following sections.  


The Proponent notes that a comprehensive review of the entire offshore wind Project, including 
a National Environmental Policy Act (NEPA) Environmental Impact Statement (EIS), is being 
prepared by the Bureau of Ocean Energy Management (BOEM, the lead federal agency 
responsible for approving the Project). The draft EIS will contain an alternatives analysis. As part 
of this analysis, BOEM will assess the impact of each Project alternative on air quality.   


 


67  Or by any entity potentially considered to be controlling, controlled by, or under common control with the 
Proponent.  
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6.4.1 Alternative Sites, Sizes, and Production Processes  


As described in Section 2, the objective of the Project is to construct, operate, and decommission 
offshore renewable wind energy facilities in the Phase 1 Southern Wind Development Area 
(SWDA) that will deliver power to one or more Northeastern states and/or to other offtake users, 
including but not limited to 804 megawatts (MW) of power to the ISO New England (ISO-NE) 
electric grid to meet the Proponent’s obligations under long-term contracts with Connecticut 
electric distribution companies. The Project will make a substantial contribution to the region’s 
electrical reliability and will enable Connecticut to meet its renewable energy requirements, 
including Connecticut Public Act No. 18-82, “An Act Concerning Climate Change Planning and 
Resiliency," which requires the state to reduce greenhouse gas emissions from 2001 levels 45% 
by 2020 and 80% by 2050. The Project is also consistent with Presidential Executive Order 14008 
(Tackling the Climate Crisis at Home and Abroad), dated January 27, 2021, as well as the 
Departments of Interior, Energy, and Commerce shared goal to deploy 30 gigawatts of offshore 
wind in the United States (US) by 2030. A no-build alternative, non-transmission alternatives, and 
sources of power other than offshore wind, such as onshore wind (i.e., alternative production 
processes), would not meet the shared objectives of the Proponent, Connecticut, the Northeast 
region, and the federal government.  


The Phase 1 SWDA is located within the Massachusetts Wind Energy Area (MA WEA), which was 
specifically sited by BOEM for offshore wind energy development. Beginning in 2009, BOEM 
evaluated areas along the Atlantic coast with respect to their potential suitability for offshore 
wind development via a public stakeholder and desktop screening68 process. The location of the 
MA WEA was subsequently identified and refined through a multi-step process over a period of 
approximately six years (BOEM 2020). Based on public and agency input, BOEM excluded areas 
from the MA WEA to protect valuable fisheries resources, address navigational concerns, and 
avoid important habitats that could be adversely affected by offshore wind energy development. 
These refinements resulted in the MA WEA being reduced in size by approximately 40%. See 
Section 2.1 of New England Wind Construction and Operations Plan (COP) Volume I for additional 
discussion of the MA WEA siting history.69  


Thus, based on feedback from numerous agencies and stakeholders, the Phase 1 SWDA is located 
within an area that has already been identified as being the most suitable site for offshore wind 
development in the region. The remainder of the MA WEA, including the remainder of Lease Area 
OCS-A 0534, is being developed by the Proponent or other developers for other offshore wind 
projects, many of which are already contractually obligated to deliver power in accordance with 
Power Purchase Agreements.  


 


68  Conducted by the Department of Energy's National Renewable Energy Laboratory. 
69  The publicly available New England Wind COP can be found on the BOEM's website at: 


https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south 



https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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The location of individual WTGs/electrical service platforms (ESP[s]) within the Phase 1 SWDA 
must consider numerous factors, such as wind energy production potential, impacts to mariners 
and fisherman, and geological conditions. For example, the most optimal WTG layout for wind 
energy production is a non-grid WTG layout with closer turbine spacing and a higher density of 
WTGs around the edges of the wind farm; such a design would maximize the amount of renewable 
electricity generated per area, which would further reduce emissions from the ISO-NE electric grid 
by displacing more electricity from fossil fuel power plants. However, other users of the OCS have 
expressed the need for alternative, more uniform turbine layouts to accommodate vessel transits, 
fishing, and other uses of the MA WEA and Rhode Island/Massachusetts Wind Energy Area. As a 
result, the WTGs and ESP(s) will be oriented in fixed east-to-west rows and north-to-south 
columns with one nautical mile spacing between WTG/ESP positions.  


Offshore wind technologies, particularly the size of commercially available WTGs (in terms of both 
power and physical dimensions), are advancing at a significant pace. The vessels and technologies 
required to install such WTGs and their foundations are correspondingly evolving at a rapid pace 
(which often outpaces the speed of permitting processes). For these reasons, the Proponent 
requires the flexibility to use components and installation techniques up to the maximum 
parameters identified in the Project Design Envelope (PDE). Alternative technologies and project 
designs that were excluded from the PDE because they were deemed technically or commercially 
infeasible are discussed in Section 3.2.3.3 of New England Wind COP Volume I. 


The flexible approach enabled by the PDE is particularly important to ensure that the Proponent 
can optimize the Project once permitting is complete, take advantage of rapidly advancing 
technology, maximize benefits, and produce cost-effective results for ratepayers. Since the WTG 
model has not yet been selected, the capacity of each WTG and the number of WTGs required to 
satisfy the Proponent’s obligations under long-term contracts with Connecticut electric 
distribution companies and any future offtake agreements is currently unknown. Thus, the 
Proponent requires the flexibility to install up to 62 WTGs within the up to 231 square kilometer 
Phase 1 SWDA. A smaller project size would not enable the Proponent to meet its objectives or 
the nation’s and the Northeast’s renewable energy and carbon emission reduction goals. 
Furthermore, although a smaller project size would likely reduce temporary construction 
emissions, a smaller project would avoid fewer regional emissions from fossil fuel plants.  


6.4.2 Alternative Environmental Control Techniques  


Section 5 presents a comprehensive analysis of potential alternative air pollution control 
techniques to satisfy Lowest Achievable Emission Rate (LAER) and Best Available Control 
Technology (BACT) requirements. As further discussed in Section 6.4.3, the Project itself is an air 
emission control technique; the electricity generated by the WTGs will displace electricity 
produced by fossil fuel power plants and avoid emissions resulting from those power plants. 
Environmental controls employed by the Proponent to avoid, minimize, and mitigate impacts to 
other physical, atmospheric, biological, economic, cultural, and historic resources are discussed 
in Sections 4 through 8 of New England Wind COP Volume III.  
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6.4.3 Project Benefits, Environmental Costs, and Social Costs 


Phase 1 of New England Wind is expected to provide significant benefits to regional air quality. 
The clean, renewable electricity produced by the WTGs will displace electricity generated by fossil 
fuel power plants and significantly reduce emissions from the ISO-NE electric grid over the lifespan 
of the Project. The WTGs used for the Project will be among the most efficient machines 
commercially available for offshore use at the time of construction, with an estimated annual 
capacity factor of approximately 50%.70 Table 6-2 quantifies the NOx, sulfur dioxide (SO2), and 
carbon dioxide equivalent (CO2e) emissions associated with conventional power generation that 
would be avoided by using the Project’s electricity based on 2018 air emissions data for New 
England power generation facilities.71  


Table 6-2 Avoided Air Emissions Resulting from the Project 


 CO2e NOx SO2 
Emissions Avoided Annually (US 
tons/year) 


1,585,878 848 450 


 


Based on Northeast Power Coordinating Council (NPCC) New England 2018 air emissions data 
from EPA’s Emissions & Generation Resource Integrated Database (eGRID2018), operation of the 
Project would displace 6% of CO2e emissions, 4% of NOx emissions, and 6% of SO2 emissions 
produced by New England’s electric grid annually. These emission reductions will occur at fossil 
fuel power plants that tend to be near or upwind of densely populated areas, including 
overburdened Environmental Justice (EJ) communities, whereas the Project’s emissions will occur 
offshore away from population centers. The Project will also decrease reliance on fossil fuels and 
enhance the reliability and diversity of the energy supply in the Northeastern US. This is 
particularly important given that several power plants have recently retired or are slated for 
retirement. In addition to these important environmental and energy reliability benefits, the 
Project is expected to result in significant long-term economic benefits and high-quality jobs.   


 


70  Capacity factor refers to the ratio of the Project’s annual power production to its nameplate production 
potential. 


71  The avoided emissions analysis assumes a minimum capacity of 804 MW with a 50% average capacity factor 
transmitted using high voltage alternating current (HVAC) export cables. The analysis is based on NPCC New 
England subregion annual non-baseload output emission rates from eGRID2018(v2) released March 2020 (EPA 
2020). 
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Sections 4 through 8 of New England Wind COP Volume III thoroughly analyze the benefits and 
potential impacts of the Project to environmental and social resources. In particular, Section 4.1 
of COP Volume III provides a comprehensive discussion of the Project’s myriad benefits, which 
significantly outweigh the Project’s environmental and social costs.72  


6.5 Massachusetts SIP Implementation 


Per 310 CMR 7.00: Appendix A (8)(c), there has been no determination that the Massachusetts 
SIP is not being adequately implemented for the Project’s COA in accordance with the 
requirements of part D of the CAA. 


 


72  The publicly available New England Wind COP can be found on the BOEM's website at: 
https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south 



https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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7.0 TITLE V OPERATING PERMIT APPLICATION REQUIREMENTS  


Phase 1 of New England Wind constitutes a major modification to the existing major source created by 
Vineyard Wind 1 (see Section 3.1.2). As described in Section 4.3.3.26, the Project is subject to the 
operating permit requirements of 310 CMR 7.00: Appendix C because the facility’s potential emissions 
exceed 50 tons per year (tpy) of nitrogen oxides (NOx) during the operational period.  


The following section demonstrates that this Outer Continental Shelf (OCS) Air Permit Application fulfills 
the operating permit application requirements contained in 310 CMR 7.00: Appendix C. As described in 
the Massachusetts Department of Environmental Protection’s (MassDEP’s) (2020) operating permit 
application guidance, “the purpose of an Operating Permit is to compile all approvals, permits and 
requirements relating to air pollution for a facility in one enforceable permit.” Per MassDEP (2020), the 
operating permit, “in itself, will not impose any additional restrictions or limitations on operations at the 
facility, except that you may choose to propose alternative limits for purposes of flexible operations or to 
restrict allowable emissions.” Thus, the operating permit application information provided below 
essentially summarizes the Proponent’s proposed emission limits, work practice standards, and 
compliance monitoring, recordkeeping, and reporting methods described in the preceding sections.  


Per the definition of “Complete Application” at 310 CMR 7.00: Appendix C(1), applications for permit 
modifications only need to supply information required pursuant to 310 CMR 7.00: Appendix C(5)(b) if it 
is related to the proposed change. Each provision of the general application requirements found at 310 
CMR 7.00: Appendix C(5) is restated in boxes below, followed by the information necessary to 
demonstrate that the regulatory requirements have been satisfied.  


According to 310 CMR 7.00: Appendix C(4)(b), for a significant modification to an operating permit, a 
timely application is one that is submitted at least nine months prior to the planned modification. This 
Application is being submitted at least nine months prior to the start of construction of Phase 1 of New 
England Wind. 


(5) General Application Requirements.  


(a) Applications for an operating permit or renewal of an operating permit pursuant to 310 CMR 7.00: 
Appendix C, and any additional information required by the Department shall be submitted to the 
Department and EPA in a format prescribed by the Department. An applicant may not omit information 
needed to determine whether the facility is subject to any applicable requirement. 


1. For any subject facility whose emissions exceed the thresholds of 310 CMR 7.00: Appendix C(2)(a)1., the 
application shall include all applicable requirements for all emissions units. 


2. For any facility that contains an emission unit that causes the facility to be subject to 310 CMR 7.00: 
Appendix C(2)(b), the application shall include all applicable requirements for the emissions units that 
cause the facility to be subject to 310 CMR7.00: Appendix C. 
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During the operational period, the facility has federal potential emissions of NOx in the aggregate 
(including from exempt and insignificant activities) exceeding the thresholds of 310 CMR 7.00: Appendix 
C(2)(a)1. As such, this Application includes all applicable requirements for all equipment and activities that 
meet the definition of an OCS source and are related to the proposed modification.  


(b) Except as provided For in 310 CMR 7.00: Appendix C(5)(a)2. and (i), the following information must be 
submitted for each emission unit associated with the facility. Fugitive emissions shall be included in the 
permit application in the same manner as stack emissions, regardless of whether the source category in 
question is included in the list of sources contained in the definition of major source. Applications shall 
contain at a minimum: 


1. Identifying information, including company name and address (or plant name and address if different 
from the company name); owner's name and telephone number; and name(s) and telephone number(s) of 
facility site manager/contact. 


See Section 2.4.1. 


2. A description of the facility’s processes and products (by Standard Industrial Classification Code) 
associated with each alternate scenario proposed in the application. 


A description of the Project, including the Standard Industrial Classification (SIC) Code and North American 
Industry Classification System (NAICS) Code for all operational scenarios, is provided in Section 2. A 
description of the Project’s OCS sources is provided in Section 3.  


3. Except for insignificant activities listed in 310 CMR 7.00: Appendix C(5) the following emissions-related 
information: 


a. All emissions of regulated air pollutants for which the emissions unit has an applicable 
requirement. 


Section 3.2.2 provides an estimate of the Project’s potential air emissions during the operational period, 
per the definition of potential emissions at 40 CFR Part 55.2. Section 4 identifies all federal and state air 
regulations that apply to the Project. In particular, the applicability of 310 CMR 7.00: Appendix C is 
described in Section 4.3.3.26. Only the Project’s OCS sources are regulated as stationary sources and are 
subject to emissions limits.  


b. Identification and description of all points of emissions described in 310 CMR 7.00: Appendix 
C(5)(b)3.a. in sufficient detail to establish said applicable requirements. 


The Project’s equipment and activities that meet the definition of an OCS source are described in Section 
3.1.1. These include compression-ignition internal combustion engines on vessels while operating as an 
OCS source as well as compression-ignition internal combustion engines on the wind turbine generators  
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(WTGs) and electrical service platforms (ESP[s]). All emission points that are included in the Project’s 
estimate of potential operational emissions (which includes vessels that are not OCS sources) are 
described in Section 3.2.2 and itemized in Appendix A. 


As discussed in Section 5.2, the Proponent will not know exactly which third-party engines/vessels will be 
used until much closer to the start of operations and maintenance (O&M). Consequently, engine-specific 
details such as the manufacturer, model number, maximum heat input rating, maximum fuel firing rate, 
and stack information (i.e., stack height, diameter, gas exit velocity, gas exit temperature, and stack 
material construction) for each emission unit is unknown and will not be known until shortly before O&M 
(and possibly during O&M). However, representative engine specifications sufficient to estimate the 
Project’s potential emissions and to determine the applicability of federal and state air regulations are 
provided in Appendix A. Representative stack parameters used in the air dispersion modeling are provided 
in Appendix B.  


c. Emissions rates in tons per year and in such terms as are necessary to establish compliance 
consistent with the applicable EPA standard reference emissions test method. 


Table 3-3 provides an estimate of the Project’s potential emissions during the operational period in tons 
per year. As described in Section 5, the Proponent has proposed the use of certain Tier engines as Best 
Available Control Technology (BACT) and Lowest Achievable Emission Rate (LAER) for the engines on the 
WTGs, ESP(s), and vessels operating as OCS sources. The applicable Environmental Protection Agency 
(EPA) nonroad engine, EPA marine engine, and International Convention for the Prevention of Pollution 
from Ships (MARPOL) Annex VI emission standards are further discussed in Section 4.4 and tabulated in 
Appendix C. The Proponent will demonstrate compliance with these emission limits (i.e., emission rates) 
for each engine on each OCS source by providing EPA with a copy of the certification that demonstrates 
the Tier standards that the engine was manufactured to meet. If EPA determines that sulfur hexafluoride 
(SF6)-containing equipment on the WTG and ESP(s) meet the definition of an OCS source, such equipment 
will have a maximum leak rate of 0.5% per calendar year. The Proponent would similarly demonstrate 
compliance with this SF6 emission rate by providing copies of manufacturers’ certifications.  


d. The following information to the extent it is needed to determine or regulate emissions: fuels, 
fuel use, raw materials, production rates, and operating schedules. 


Sections 5.3.1 and 5.3.2 describe the fuel types, including the maximum sulfur content of those fuel types, 
that the Proponent has proposed as BACT and LAER for the Project’s OCS sources. Assumed fuel 
consumption rates and durations of activities for each emission source are itemized in Appendix A. These 
assumptions reflect the most current Project design to the best of the Proponent’s knowledge at the time 
of submission, but because the Proponent is still selecting contractors and finalizing the design its 
facilities, fuel usage details and operating durations may change after the submission of this Application. 
However, sufficient information has been provided to determine or regulate emissions from the Project’s 
OCS sources.  
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e. Identification and description of air pollution control equipment and compliance monitoring 
devices or activities  


Section 5 describes the air pollution controls that the Proponent has proposed as BACT and LAER for the 
Project’s OCS sources. As previously discussed, the Proponent has proposed the use of certain Tier engines 
on the WTGs, ESP(s), and vessels operating as OCS sources. In order to meet and certify engines to EPA 
and MARPOL Annex VI Tier standards, engine manufacturers will incorporate different combinations of 
air pollution control technologies into an engine’s design. As such, the types of pollution control devices, 
manufacturer, model number, pollutants controlled, capture efficiency, device control efficiency, and 
overall control efficiency depend on the engines/vessels selected and are unknown at this time.  


The Proponent will demonstrate compliance with applicable emission limits by: 


♦ Recording the date and time that each vessel becomes and ceases to be an OCS source. 


♦ Documenting key engine design parameters (e.g., make, model, maximum rated power output, 
engine displacement, and manufacturing date) and providing EPA with copies of certifications that 
demonstrate the Tier standards that the engines on OCS sources were manufactured to meet.  


♦ Recording the justification for using vessels (that operate as OCS sources) with lower Tier certified 
engines.  


♦ Providing copies of manufacturers’ certifications for SF6-containing equipment on the WTGs and 
ESP(s) that demonstrate the maximum SF6 leak rate (if EPA determines that such equipment 
meets the definition of an OCS source).  


♦ Tracking daily NOx and volatile organic compound (VOC) emissions from all OCS sources during 
the operational period by recording engines’ hours of operation as well as actual fuel usage data, 
if available (when with 25 nautical miles [NM] of the Phase 1 Southern Wind Development Area’s 
[SWDA’s] centroid). 


♦ Providing fuel certifications that demonstrate compliance with fuel sulfur limits for each fuel 
delivery for engines operating on OCS sources.  


♦ Maintaining record that demonstrate compliance with 310 CMR 7.18(30) for all adhesives, 
sealants, adhesive primers, and sealant primers used on OCS sources.  


f. Limitations on source operation affecting emissions or any work practice standards, where 
applicable, for all regulated pollutants at the source.  


To meet BACT and LAER (see Section 5) and other applicable requirements (see Section 4), the Proponent 
will adhere to the following work practice standards for OCS sources: 


♦ The Project will use vessels with the highest tiered engines that are available at the time of 
deployment. See Section 5.2.1.4 for additional details. 
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♦ The Project will use clean fuels (marine distillate, marine residual, and ultra-low sulfur diesel 
[ULSD], where feasible). Vessels that are not able to use ULSD meeting the 15 parts per million 
(ppm) sulfur content limit will use fuel with a sulfur content less than 1,000 ppm in accordance 
with the MARPOL Annex VI requirements for Emission Control Areas. 


♦ Each engine on the ESP(s) will be operated for no more than 500 hours per year during O&M, 
consistent with the modeling compliance demonstration for the National Ambient Air Quality 
Standards (see Appendix B). 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


♦ Engines will be installed, operated, and maintained in compliance with the operating and work 
practice standards, as applicable, that are specified in 40 CFR Part 60, Subpart IIII and 40 CFR Part 
63, Subpart ZZZZ. 


g. Other information required by any applicable requirement (including information related to 
stack height limitations developed pursuant to 42 U.S.C. 7401, The Clean Air Act, § 123).  


See Section 4 for a description of all applicable requirements and how the Proponent proposes to comply 
with those requirements.  
 


h. Calculations on which the information in 310 CMR 7.00: Appendix C(5)(b)3.a. through g. is 
based.  


See the Air Emissions Calculation Methodology provided as Appendix A.  


4. For activities proposed to be exempt pursuant to 310 CMR 7.00: Appendix C(5)(h), a list describing each 
activity and its emissions. 


None of the Project’s OCS sources are considered exempt activities in accordance with the criteria 
contained in 310 CMR 7.00: Appendix C(5)(h). See the discussion following 310 CMR 7.00: Appendix 
C(5)(h).  


5. The following air pollution control requirements: 


a. Citation and description of all applicable requirements, and 


See Section 4. 


b. Description of or reference to any applicable test method for determining compliance with each 
applicable requirement. 


See the discussion under 310 CMR 7.00: Appendix C(5)(b)3.e above.  
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6. Other specific information that may be necessary to implement and enforce 310 CMR 7.00: Appendix 
C(5)(b)2, (7) or other applicable requirements of 42 U.S.C. 7401 or to determine the applicability of such 
requirements including but not limited to terms and conditions for reasonably anticipated operating 
scenarios including: 


a. Establishing and maintaining, contemporaneously with making a change from one operating 
scenario to another, a record in a log at the facility as to which scenario it is operating under; and  


b. Documenting that the terms and conditions of each such alternative scenario meet all applicable 
requirements and the requirements of 310 CMR 7.00: Appendix C. The permit shield described in 310 CMR 
7.00: Appendix C(12) shall apply to all terms and conditions under each such operating scenario.  


The proposed terms and conditions described in this section apply to all reasonably anticipated operating 
scenarios.  


7. An explanation of any proposed exemptions from otherwise applicable requirements. 


The Proponent is not proposing any exemptions from otherwise applicable requirements.  


8. A Compliance Plan that contains all the following: 


a. A description of the compliance status of the facility with respect to all applicable requirements. 


This requirement does not apply. No aspects of the facility (including Vineyard Wind 1) have been 
constructed on the OCS.  


b. A description as follows: 


(i) For applicable requirements with which the facility is in compliance, a statement that 
the source will continue to comply with such requirements. 


This requirement does not apply because the facility has not been constructed.  


(ii) For applicable requirements that will become effective during the permit term, a 
statement that the facility will meet such requirements on a timely basis.  


A statement by the Responsible Official that the facility will meet applicable requirements on a timely 
basis is provided at the beginning of this Application.  


(iii) For requirements for which the source is not in compliance at the time of permit 
issuance, a narrative description of how the source will achieve compliance with such 
requirements.  
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This requirement does not apply because the facility has not been constructed.  


c. A compliance schedule as follows: 


(i) For applicable requirements with which the source is in compliance, a statement that 
the source will continue to comply with such requirements. 


This requirement does not apply because the facility has not been constructed.  


  (ii) For applicable requirements that will become effective during the permit term, a 
statement that the source will meet such requirements on a timely basis. A statement that the 
source will meet in a timely manner applicable requirements that become effective during the 
permit term shall satisfy this provision, unless a more detailed schedule is expressly required by 
the applicable requirement. 


A statement by the Responsible Official that the facility will meet applicable requirements on a timely 
basis is provided at the beginning of this Application.  


(iii) A schedule of compliance for emissions units that are not in compliance with all 
applicable requirements at the time of permit issuance. Such a schedule shall include a schedule 
of remedial measures, including an enforceable sequence of actions with milestones, leading to 
compliance with any applicable requirements for which the facility will be in noncompliance at the 
time of permit issuance. This compliance schedule shall resemble and be at least as stringent as 
that contained in any judicial consent decree or administrative order to which the facility is subject. 
Any such schedule of compliance shall be supplemental to, and shall not sanction noncompliance 
with, the applicable requirements on which it is based. 


This requirement does not apply because the facility has not been constructed.  


d. A schedule for submission of certified progress reports no less frequently than every six months 
for sources required to have a schedule of compliance to remedy a violation. 


This requirement does not apply because the facility has not been constructed.  


e. The compliance plan content requirements specified in 310 CMR 7.00: Appendix C(5)(b)8.e. shall 
apply and be included in the acid rain portion of a compliance plan for an affected source, except 
as specifically superseded by regulations promulgated under 42 U.S.C. 7401, Title IV with regard 
to the schedule and method(s) the source will use to achieve compliance with the acid rain 
emissions limitations.  


This requirement does not apply because the Project is not subject to the Acid Rain Program under 40 CFR 
Parts 72 and 75.  
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9. Requirements for Compliance Certification, including the following: 


a. A certification of compliance with all applicable requirements by a responsible official consistent 
with 310 CMR 7.00: Appendix C(5)(b)9.c. and 42 U.S.C. 7401, § 114(a)(3); 


The Responsible Official’s certification of compliance is provided at the beginning of this Application.  


b. A statement of methods used for determining compliance, including a description of monitoring, 
record keeping, and reporting requirements and test methods;  


See the discussion of proposed monitoring and recordkeeping under 310 CMR 7.00: Appendix C(5)(b)3.e 
above. The Proponent will comply with the reporting requirements specified by EPA in the OCS Air Permit. 


c. A schedule for submission of compliance certifications during the permit term, to be submitted 
no less frequently than annually, or more frequently if specified by the underlying applicable 
requirement or by the Department; 


The Proponent proposes to submit an annual compliance certification to EPA by January 31st for the 
preceding calendar year. 


d. A statement indicating the facility’s compliance status with any applicable enhanced monitoring 
and compliance certification requirements of 42 U.S.C. 7401; and  


This requirement does not apply because the facility has not been constructed.  


e. A statement accepting the Department’s authority to enter the premises of the permitted facility 
and perform reasonable inspections and sampling, as described in 310 CMR 7.00: Appendix 
C(3)(g). 


See the Responsible Official’s certification at the beginning of this Application.  


10. The use of nationally-standardized forms for acid rain portions of permit application(s) and compliance 
plan(s), as required by regulations promulgated under 42 U.S.C. 7401, Title IV. 


This requirement does not apply because the Project is not subject to the Acid Rain Program under 40 CFR 
Parts 72 and 75.  


(c) Any application form, report, or compliance certification submitted pursuant to 310 CMR 7.00: 
Appendix C shall contain certification by a responsible official of truth, accuracy, and completeness in 
accordance with 310 CMR 7.01(2). 
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The Responsible Official’s certification of truth, accuracy, and completeness for this Application in 
accordance with 310 CMR 7.01(2) is provided at the beginning of this Application. Any future form, report, 
or compliance certification submitted by the Proponent pursuant to 310 CMR 7.00: Appendix C will 
contain certification by a Responsible Official.  


(d) Any application for an initial, or renewal of an operating permit submitted to the Department pursuant 
to 310 CMR 7.00: Appendix C shall include the following: 


1. For initial operating permits, copies of any preconstruction, substantial reconstruction or alteration 
approvals issued by the Department under 310 CMR 7.02; 


2. For renewals of operating permits, the last complete operating permit application supplemented with 
all new information pertinent to the provisions of 310 CMR 7.00: Appendix C(5), (6) and (7), including any 
operational changes made pursuant to operational flexibility section, and any other proposed operational 
scenarios. 


This Application constitutes as both an operating permit application and an application for a 
preconstruction approval under 310 CMR 7.02.  


(e) Any person who fails to submit any relevant facts or who has submitted incorrect information in a 
permit application shall, upon becoming aware of such failure or incorrect submittal, promptly submit such 
supplementary facts or corrected information. In addition, an applicant shall provide additional 
information as necessary to address any requirements that become applicable to the source after the date 
it filed a complete application but prior to release of a draft permit.  


The Proponent will comply with 310 CMR 7.00: Appendix C(5)(e). The Proponent notes that the Project is 
being developed and permitted using a Project Design Envelope (PDE) (see Section 2.1). The assumptions 
used in this Application are based on the maximum parameters included the PDE (i.e., the Project’s 
maximum design scenario) and reflect the most current Project design to the best of the Proponent’s 
knowledge at the time of submission. Since the Proponent is still selecting contractors and finalizing the 
design its facilities, certain engine sizes, operational activities, and other Project details may change after 
the submission of this Application. The use of the maximum design scenario, combined with other 
conservative assumptions layered in the calculation process described in Appendix A, allows for a 
demonstration of compliance with the applicable standards.  


(f) If any person fails to submit information requested by the Department within the deadlines provided, 
the Department may deny the application, and an application shield pursuant to 310 CMR 7.00: Appendix 
C(11) shall automatically terminate pursuant to 310 CMR 7.00: Appendix C(11)(f). Prior to denying the 
application, the Department shall provide 30 days written notice to the applicant, including a list of the 
required information. A person may reapply at any time after the application is denied. The re-application 
shall meet all requirements of a complete initial permit application, including any application fee. 


Although 310 CMR 7.00: Appendix C(5)(f) applies to the Project generally, it imposes no specific 
requirements. 
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(g) In the event that a discrepancy exists between the information in an application for an operating permit 
and the requirements of the permit, the conditions of the permit shall prevail. 


The Proponent will comply with the requirements of the OCS Air Permit issued by EPA.  


(h) Exempt Activities. Except as provided in 310 CMR 7.00: Appendix C(5)(i), any facility subject to the 
requirements of 310 CMR 7.00: Appendix C may propose to exempt certain activities from the 
requirements of 310 CMR 7.00: Appendix C(5)(b). A list of proposed exemptions must be submitted as part 
of the application. The Department will exempt the emission unit(s) if it is of a size eligible to comply with 
310 CMR 7.02(8)(i) or to be exempt from preconstruction review and approval pursuant to 310 CMR 
7.02(2)(b)7., 15., or 29. and not otherwise subject to an applicable requirement. 


None of the Project’s OCS sources are considered exempt activities in accordance with the criteria 
contained in 310 CMR 7.00: Appendix C(5)(h). As described in Section 4.3.3.3, per 310 CMR 7.02(5)(a)7, 
any facility, regardless of exemptions provided elsewhere in 310 CMR 7.02, must submit a Comprehensive 
Plan Application (CPA) if the construction, substantial reconstruction, or alteration causes a facility to be 
subject to Prevention of Significant Deterioration (PSD) review, Nonattainment New Source Review 
(NNSR), or Case-by-case Maximum Available Control Technology (MACT). As described in Sections 4.2.2 
and 4.3.3.24, respectively, the Project is subject to PSD review and NNSR.  


 (i) Insignificant Activities. Notwithstanding 310 CMR 7.00: Appendix C(5)(h) any emission unit that is part 
of the following activities is exempt from the requirements of 310 CMR 7.00: Appendix C, except that 
emissions from these activities shall be included in determining federal potential to emit under 310 CMR 
7.00: Appendix C(2):  


Table 7-1 indicates whether or not the following insignificant activities listed in 310 CMR 7.00: Appendix 
C(5)(i) are expected to be conducted on the OCS as part of the Project.  


Table 7-1  Insignificant Activities Under 310 CMR 7.00: Appendix C (5)(i) 


Insignificant Activities  Performed 


1) Open burning conducted in accordance with the requirements of 310 CMR 7.07(2), 
(3)(a) and (3)(e) 


No 


2) Office activities and the equipment and implements used therein, such as typewriters, 
printers, and pens 


Potentially, on vessels 
that become OCS 
sources 


3) Interior maintenance activities and the equipment and supplies used therein, such as 
janitorial cleaning products and air fresheners; this does not include any cleaning of 
production equipment or activities regulated by 310 CMR 7.18 


Yes 


4) Bathroom and locker room ventilation and maintenance Yes, on vessels that 
become OCS sources 
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Table 7-1  Insignificant Activities Under 310 CMR 7.00: Appendix C (5)(i) (Continued) 


Insignificant Activities  Performed 


5) Copying and duplication activities for internal use and for support of office activities 
at the facility 


Potentially, on vessels 
that become OCS 
sources 


6) The activities not regulated by 310 CMR 7.18 in maintenance shops, such as welding, 
gluing, soldering 


Yes 


7) First aid or emergency medical care provided at the facility, including related activities 
such as sterilization and medicine preparation 


Yes 


8) Laundry operations that service uniforms or other clothing used at the facility that are 
not regulated by 310 CMR 7.18 


Potentially, on vessels 
that become OCS 
sources 


9) Architectural maintenance activities conducted to take care of the buildings and 
structures at the facility, including repainting, reroofing, and sandblasting 


Yes 


10) Exterior maintenance activities conducted to take care of the grounds of the facility, 
including parking lots and lawn maintenance 


No 


11) Food preparation to service facility cafeterias and dining rooms Potentially, on vessels 
that become OCS 
sources 


12) The use of portable space heaters which reasonably can be carried and relocated by 
an employee 


Not expected 


13) Liquid petroleum gas (LPG) or petroleum fuels used to power the facility's mobile 
equipment and not otherwise regulated by the Department 


Yes 


14) Emergency vents not subject to the accidental release regulations Not expected 


15) Non-process related surface coating and painting which exclusively use nonrefillable 
aerosol cans 


Yes 


16) Vacuum cleaning systems used exclusively for commercial or residential 
housekeeping 


Potentially, on vessels 
that become OCS 
sources 


17) Ventilating systems used exclusively for heating and cooling buildings, for the 
comfort of people living or working within the building serviced by said system, which 
EPA has determined need not be contained in an operating permit 


Yes 


18) Ventilating and exhaust systems for laboratories, including hoods, used:  
                 a. by academic institutions for academic purposes.  
                 b. by hospitals and medical care facilities used for medical care purposes and 


medical research only 


No 


19) Surface coating and printing processes used exclusively for educational purposes in 
educational institution excluding those emission units regulated by 310 CMR 7.18 


No 







 


5315/Phase 1 of New England Wind 7-12 Title V Operating Permit 
OCS Air Permit Application  Epsilon Associates, Inc. 


Table 7-1  Insignificant Activities Under 310 CMR 7.00: Appendix C (5)(i) (Continued) 


Insignificant Activities  Performed 


20) Kilns or ventilating hoods for art or ceramic curricula at colleges, primary or 
secondary schools. 


No 
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1.0 INTRODUCTION 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two 
separate, independent Phases. Phase 1 of New England Wind will include up to 62 offshore wind turbine 
generators (WTGs) and one or two electrical service platforms (ESPs) in the northeast portion of Lease 
Area OCS-A 0534 along with associated offshore cables and an onshore transmission system. For the 
purposes of Outer Continental Shelf (OCS) air permitting, Phase 1 of New England Wind is referred to as 
the “Project.” 


Electricity generated by the Project’s WTGs will displace electricity produced by fossil fuel power plants 
and significantly reduce emissions from the ISO New England (ISO-NE) electric grid over the lifespan of 
the Project. However, there will be air emissions from vessels, generators, other construction equipment, 
and some fugitive emissions during the offshore construction and operation of the Project.  


This document describes the methods used to estimate the subset of the Project’s air emissions that are 
subject to the OCS Air Permitting process in accordance with the definition of potential emissions in 40 
CFR § 55.2. To assess the Project’s air quality benefits, this document also describes the methods used to 
quantify emissions from the ISO-NE electric grid that are expected to be avoided as a result of the clean, 
renewable energy provided by the Project. 


Section 2 describes the types of air emissions sources that may be used during construction and operation 
of the Project and discusses the methods used to calculate air emissions from those sources. Section 3 
provides the estimates of air emissions from construction and operation of the Project. Section 4 describes 
the method used to quantify the emissions from fossil fuel power plants that will be avoided as a result 
of the Project. Section 5 contains the references used to develop this Air Emissions Calculation 
Methodology. 


All anticipated air emission sources associated with the Project are itemized in Attachment A. Attachment 
B contains parameters of the Project Design Envelope (PDE) used to develop the emissions estimates. 
Attachment C contains emission factors, load factors, and other supporting calculations used to calculate 
potential emissions. Attachment D contains avoided emission calculations. 


1.1 Maximum Design Scenario for the Air Emissions Estimates  


The Project is being developed and permitted using a Project Design Envelope (PDE). This allows 
the Proponent to properly define and bracket the characteristics of the Project for the purposes 
of environmental review while maintaining a reasonable degree of flexibility with respect to the 
selection of key components, such as the WTGs, foundations, offshore cables, and ESP(s). The 
Project-related assumptions used in this analysis are based on the maximum parameters included 
the PDE (i.e., the Project’s maximum design scenario) and reflect the most current Project design 
to the best of the Proponent’s knowledge at the time of submission. The Project’s maximum  
 







5315/Phase 1 of New England Wind  1-2 Introduction 
Air Emissions Calculation Methodology  Epsilon Associates, Inc. 


design scenario for the purposes of estimating potential emissions is the installation of 62 WTGs 
and two ESPs, the maximum length of offshore cables, and the maximum area of scour protection 
and cable protection allowed by the PDE. 


New England Wind (both Phases combined) includes a maximum of 130 WTG/ESP positions. Some 
of these positions could be developed for either Phase 1 of New England Wind or Phase 2 of New 
England Wind. Given the overlap in positions that could ultimately be developed for the Project 
or for Phase 2 and to ensure consistency with the air emission estimates prepared for the New 
England Wind Construction and Operations Plan (COP), potential emissions were first estimated 
for the entirety of New England Wind (i.e., for a maximum of 130 total WTG/ESP positions). Then, 
the total air emissions of New England Wind were apportioned to develop an estimate of 
emissions for the Project based on the Project’s maximum design scenario. Emissions were 
apportioned for each individual vessel, equipment, or activity depending on the ratio of activity 
level required for the maximum design scenario of the Project relative to the maximum design 
scenario for the full buildout of New England Wind. The Proponent notes that due to the range of 
buildout scenarios for Phase 1 and Phase 2 of New England Wind, where a number of WTG/ESP 
positions could be developed as part of either Phase, summing the maximum emissions for Phase 
1 and Phase 2 would overestimate the total emissions of New England Wind.  
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2.0 AIR EMISSIONS METHODOLOGY  


In general, air emissions are calculated by estimating the duration and intensity of emission-generating 
activities and multiplying those estimates by appropriate emission factors. To the best of the Proponent’s 
knowledge, the methods and emission factors (which are based on prior testing) used in this analysis are 
the most current and appropriate publicly available methods and factors for the specific activities that will 
be conducted during the Project. The pollutants included in this air emissions analysis are: nitrogen oxides 
(NOx), volatile organic compounds (VOCs), carbon monoxide (CO), particulate matter 10 microns or 
smaller (PM10), particulate matter 2.5 microns or smaller (PM2.5, a subset of PM10), sulfur dioxide (SO2), 
lead (Pb), total hazardous air pollutants (HAPs, individual compounds are either VOC or PM), sulfuric acid 
(H2SO4), and greenhouse gas (GHG) emissions, reported as carbon dioxide equivalent (CO2e). 


Emissions were calculated for the following categories of emission sources: 


1. Commercial marine vessels 
2. Offshore generators  
3. Other offshore construction equipment 
4. Fugitive emissions 


These emission sources are further described in Section 2.1. The types of emission sources, engine sizes, 
and durations of activities used in this air emissions estimate reflect the Project’s most current logistical 
and operational plans to the best of the Proponent’s knowledge at the time of submission, but because 
the Proponent is still selecting contractors and finalizing the design of the facilities, certain engine 
specifications and other Project details may change after the submission of the OCS Air Permit Application. 


2.1 Description of Air Emission Sources 


Most offshore emissions during the Project will come from the main engines, auxiliary engines, 
and equipment on vessels used during construction and operations and maintenance (O&M) 
activities. A relatively small quantity of additional emissions will likely come from diesel 
generators used on the WTGs and ESP(s) and fugitive emissions. Anticipated emission sources for 
offshore construction and O&M activities are summarized in the following table. The number and 
types of vessels, generators, and other offshore equipment were provided by the Proponent’s 
engineers. A complete description of all anticipated emission points associated with the Project 
can be found in Attachment A. 


Table 2-1 Description of Offshore Emissions Sources 


Emission Source1 Description of Source  
Anchor handling tug supply 
(AHTS) vessels  


Vessels that primarily handle and reposition the anchors of other vessels. 
AHTS vessels may also be used to transport equipment or for other services.  


Barges Vessels with or without propulsion that may be used for transporting project 
components (e.g., monopiles, WTGs, etc.) or installation activities.  


Bunkering vessels Vessels used to supply fuel and other provisions to other vessels offshore. 
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Table 2-1 Description of Offshore Emissions Sources (Continued) 


Emission Source1 Description of Source  
Cable laying vessels Specialized vessels/barges that lay and bury offshore cables into the seafloor.  
Crew transfer vessels (CTVs) Smaller vessels that transport crew, parts, and equipment to and from the 


Phase 1 Southern Wind Development Area (SWDA) during both construction 
and O&M. These vessels may also transport marine mammal observers.  


Heavy lift vessels (HLVs) Vessels that may be used to lift, support, and orient the WTGs, ESP(s), and 
foundations during installation.  


Heavy transport vessels (HTVs) Ocean-going vessels that may transport project components to port facilities 
or directly to the Phase 1 SWDA. 


Jack-up vessels Self-propelled or non-self-propelled vessels that extend legs to the ocean 
floor to provide a safe, stable working platform. Jack-up vessels may be used 
to install foundations and/or WTGs, to transport WTG components to the 
Phase 1 SWDA, for offshore accommodations, and/or for cable splicing 
activities.  


Scour/cable protection 
installation vessels (e.g., fallpipe 
vessels) 


Dynamic positioning (DP) vessels that may be used to deposit a layer of rock 
around the WTG and ESP foundations or over limited sections of the offshore 
cable system. 


Service operation vessels (SOVs) Larger vessels that provide offshore living accommodations and workspace 
as well as transport crew to and from the Phase 1 SWDA. 


Support vessels (e.g., work 
boats, supply boats, 
accommodation vessels) 


Multipurpose vessels that may be used for a variety of activities, such as 
clearing the seabed floor of debris prior to laying offshore cables (i.e., a pre-
lay grapnel run), supporting cable installation, commissioning WTGs, or 
transporting equipment.  


Survey vessels Specialized vessels used to perform geophysical and geotechnical surveys.  
Tugboats/towboats/push boats Ocean-going vessels or smaller harbor craft used to transport equipment and 


barges to the Phase 1 SWDA. 
Air compressors  Engines that may be used to supply compressed air to noise mitigation 


devices (e.g., bubble curtains) should they be required during pile driving the 
foundations. 


Motion compensation platform 
engines 


Engines that power the motion compensation platform that may be used to 
compensate a vessel’s roll, pitch, and heave motions during foundation 
installation.  


Pile driving hammer engines Engines used to power the hammers that drive foundation piles into the 
seafloor. 


Offshore generators  Diesel engines used to temporarily supply power to the WTGs and ESP(s) or 
to power other construction equipment on the WTGs and ESP(s).  


Other construction equipment Additional construction equipment used aboard vessels, on the WTGs, 
and/or on the ESP(s) (e.g., forklifts, winches, etc.).  


Fugitive emissions  Emissions from solvents, paints, coatings, diesel fuel storage/transfer, sulfur 
hexafluoride (SF6), and other miscellaneous sources.  


Note: 


1. Fishing vessels may be used for crew transfer or other miscellaneous activities described above. 
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2.2 Emissions Calculation Methods  


2.2.1 Commercial Marine Vessels  


Emissions from commercial marine vessels were calculated according to the methodology 
described in BOEM’s Offshore Wind Energy Facilities Emission Estimating Tool Technical 
Documentation, referred to as “BOEM’s Emission Estimating Tool” (Chang et al. 2017).1 BOEM’s 
Emission Estimating Tool was developed to provide a consistent approach for estimating 
emissions associated with proposed offshore wind projects and to ensure consistency in BOEM’s 
environmental review process. When necessary, BOEM’s emission calculation methodology was 
supplemented with guidance from the Environmental Protection Agency’s (EPA’s) (2009) Current 
Methodologies in Preparing Mobile Source Port-Related Emission Inventories (“EPA’s Port-Related 
Emission Guidance”), EPA’s 2014 National Emission Inventory Technical Support Document (“2014 
NEI”), EPA’s 2017 National Emission Inventory Technical Support Document and supporting 
commercial marine vessel documentation (“2017 NEI”), and EPA’s (2022) Ports Emissions 
Inventory Guidance/Methodologies for Estimating Port-Related and Goods Movement Mobile 
Source Emissions Report.  


Consistent with the BOEM Emission Estimating Tool, vessel air emissions were calculated based 
on vessels’ engine sizes, assumed hours of operation, load factor, and emission factor. For each 
vessel, four calculations were made:2  


♦ Emissions from the main engines while in transit 
♦ Emissions from the main engines while maneuvering  
♦ Emissions from the auxiliary engines while in transit 
♦ Emissions from the auxiliary engines while maneuvering  


The basic equation used for each of the calculations above is:  


𝐸𝐸 =  𝑘𝑘𝑘𝑘 ∗ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐿𝐿 ∗ 𝐸𝐸𝐿𝐿 ∗ 1.10231 𝑥𝑥 10−6 


Where:  


♦ 𝐸𝐸 = total emissions (United States [US] tons)  
♦ 𝑘𝑘𝑘𝑘 = total engine size (kilowatt [kW]) 


 


1  An updated version (Version 2.0) of BOEM’s Emissions Estimating Tool was released in 2021 (Chang et al. 2021). 
Version 2.0 of BOEM’s Emissions Estimating Tool applies the same emission factors to all marine vessel types 
and engines, which assumes that all vessel engines are Category 2 EPA Tier 1 marine engines. The Proponent 
believes that the use of marine engine emission factors based on fleet-weighted averages, as presented in 
Version 1 of BOEM’s Emissions Estimating Tool, is more appropriate given the range of vessel types and sizes 
expected to be employed during the Project.  


2  Per EPA’s (2018a) 2014 NEI methodology, the emission estimates do not include emissions associated with 
boilers used to generate steam. Any thermal energy needs (e.g., hot water) on vessels will typically be met using 
excess heat from the vessel’s engines or electric heaters. 
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♦ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = duration of each activity (hours) 
♦ 𝐿𝐿𝐿𝐿 = engine load factor (unitless) 
♦ 𝐸𝐸𝐿𝐿 = emission factor (grams/kilowatt-hour [g/kW-hr]) 
♦ 1.10231 𝑥𝑥 10−6 = grams to ton conversion factor  


The methods used to determine vessels’ engine size, hours of operation, load factor, emission 
factors, and fuel use are described in the following sections.  


2.2.1.1 Engine Size 


Vessel engine sizes were determined from specification sheets for actual vessels that may be used 
for the Project or are closely representative of the types of vessels expected to be used for the 
Project. Some vessel specification sheets do not specify the size of auxiliary engines or 
differentiate between auxiliary engines and main engines. For some ocean-going vessels, when 
only the size of the main engine or total propulsion power was provided, auxiliary engine size was 
determined using auxiliary engine power ratios from Table 2-4 of EPA’s (2009) Port-Related 
Emission Guidance. In other instances, it was assumed that the smallest engine(s) supplied 
auxiliary power. For example, the scour protection installation vessel has three 4,500 kW engines, 
one 1,200 kW engine, and one 429 kW engine. It was assumed that the 1,200 kW and 429 kW 
engines provide auxiliary power. In diesel-electric vessels, the main engines are used to provide 
both auxiliary and propulsion power. In these vessels, at low loads, some engines can be shut 
down to allow others to operate more efficiently (EPA 2009). Consequently, for diesel-electric 
vessels, it was assumed that one or more of the main engines provides auxiliary power.  


2.2.1.2 Hours of Operation  


Hours of operation for a vessel’s engines while in transit were calculated from the vessel’s speed 
and distance traveled by the vessel. Vessel speeds3 are from equipment specification sheets for 
each representative vessel. Pursuant to 40 CFR § 55.2, the estimates of potential emissions 
include emissions from vessels servicing or associated with an OCS source while at the source and 
while enroute to or from the source when within 25 nautical miles (NM). Thus, it was assumed 
that vessels would travel 25 NM for each one-way transit between a port and the Phase 1 
Southern Wind Development Area (SWDA). For vessels that will travel extensively within 25 NM 
of the centroid of the Phase 1 SWDA (rather than directly to and from port), the total travel 
distance includes distance traveled between WTGs/ESP(s) or along the offshore cables.  


For most vessels, the Proponent’s engineering team provided the number of vessel trips required 
for each activity based on the anticipated schedule and prior experience. However, the number 
of round trips for some vessels was derived from other parameters included in the PDE. For 


 


3  Vessel speeds, which are typically reported on specification sheets as maximum or cruising speeds, were 
adjusted in some instances to reflect possible vessel speed restrictions to protect marine species and 
operational restrictions (e.g., towing occurs at slower speeds).  
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example, the number of round trips for the vessels installing cable protection in the Phase 1 SWDA 
was based on the cargo hold capacity of the vessel and the total volume of rock that may be 
required for cable protection over the inter-array and inter-link cables (see Attachment B).  


Hours of operation for a vessel’s engines while maneuvering within the Phase 1 SWDA were based 
on the expected durations to install each component, which were provided by the Proponent’s 
engineering team. It was assumed that a vessel’s engines will provide power for maneuvering 
activities anytime the vessel is within the Phase 1 SWDA and not in transit (except for jack-up 
vessels’ main engines, which will not provide propulsion power while jacked-up4).  


2.2.1.3 Load Factors  


Load factors are expressed as a percent of the vessel’s total propulsion or auxiliary power that is 
used for a given operational mode (EPA 2009). Load factors for propulsion power can be 
calculated from the Propeller Law, which is the theory that propulsion power varies by the cube 
of speed as illustrated by the following equation:  


𝐿𝐿𝐿𝐿 = �
𝐴𝐴𝐴𝐴
𝑀𝑀𝐴𝐴


�
3
 


Where:  


♦ 𝐿𝐿𝐿𝐿= Load factor 
♦ 𝐴𝐴𝐴𝐴 = Actual speed (knots) 
♦ 𝑀𝑀𝐴𝐴 = Maximum speed (knots) 


Vessels in transit were assumed to operate at cruise speed, which is defined as approximately 
94% of maximum speed (EPA 2009). Based on the Propeller Law, for the main (propulsion) engines 
of vessels operating at 94% of maximum speed, the load factor is 0.83. Consistent with EPA 
guidance, a load factor of 0.83 was used in the emission estimates for main engines while in 
transit.  


Consistent with the 2014 NEI and the BOEM Emission Estimating Tool, a load factor of 0.20 was 
used for most main (propulsion) engines while maneuvering at the Phase 1 SWDA (EPA 2018a; 
Chang et al. 2017). However, based on discussions with the Proponent’s engineers and vessel 
suppliers, a load factor of 0.2 underestimates the power required by many vessels that use 
dynamic positioning (DP) to maintain a precise location within the Phase 1 SWDA. Fuel 
consumption rates during DP from vessel specification sheets were used to derive a more 
conservative load factor for vessel’s main engines during DP. See the following example DP load 
factor calculation for a typical vessel:  


 


4  Jack-up vessels’ main engines will not provide propulsion power while the vessel is jacked-up. Consequently, 
jack-up vessels’ main engines were assumed to operate for zero hours per day while at the Phase 1 SWDA.  
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Maximum speed: 13 knots  
Fuel consumption at 12 knots: 14.5 metric tonne (MT)/day 
Fuel consumption in DP mode: 7 MT/day 
 


Using the Propeller Law to calculate the load factor (LF) at 12 knots: 
 


𝐿𝐿𝐿𝐿 = �
𝐴𝐴𝐴𝐴
𝑀𝑀𝐴𝐴


�
3


= �
12
13
�
3


= 0.79 


Using the ratio of fuel consumption at different speeds to determine the load factor 
during DP: 


𝐿𝐿𝐿𝐿 𝑑𝑑𝐻𝐻𝐻𝐻𝑑𝑑𝑑𝑑𝑑𝑑 𝐷𝐷𝐷𝐷
0.79


=
7 𝑀𝑀𝑀𝑀
𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝐻𝐻𝐻𝐻𝑑𝑑𝑑𝑑𝑑𝑑 𝐷𝐷𝐷𝐷


14.5 𝑀𝑀𝑀𝑀
𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑎𝑎 12 𝑘𝑘𝑑𝑑


 


𝐿𝐿𝐿𝐿 𝑑𝑑𝐻𝐻𝐻𝐻𝑑𝑑𝑑𝑑𝑑𝑑 𝐷𝐷𝐷𝐷 =  0.38 


This calculation was repeated for several vessels to determine an approximate load factor of 0.4 
for the main engines during DP operations. This load factor was used for most vessels whose 
specification sheets suggested that the vessel had a DP system.  


According to BOEM, although it is appropriate to use the default vessel profiles provided in the 
BOEM Emissions Estimating Tool (which are based on national fleet data), some factors within the 
Tool are defaults that serve as placeholders for more accurate information. For example, the 
auxiliary engine load factor in the BOEM Emissions Estimating Tool is defaulted to 1. 
Consequently, the default auxiliary engine load factor was not used. Auxiliary engine load factors 
for ocean-going vessels (typically vessels whose main engines are Category 3 engines5) were taken 
from Table 2-7: Auxiliary Engine Load Factor Assumptions of EPA’s (2009) Port-Related Emission 
Guidance, which is shown below. For auxiliary engines maneuvering onsite, the maneuver load 
factor was selected. For auxiliary engines in transit, the more conservative reduced speed zone 
(RSZ) load factor was used, since vessels may operate at speeds slower than cruise speeds. RSZ 
speed is the maximum safe speed the vessel uses to traverse distances within a waterway leading 
to a port (less than cruise speed and greater than maneuvering speed).  


 


5  For EPA Tier 1 and 2 engines, Category 1 marine compression ignition engines are defined as engines with a 
displacement <5 liters per cylinder (L/cyl) and Category 2 marine compression ignition engines have a 
displacement ≥5 L/cyl and <30 L/cyl. For EPA Tier 3 and 4 engines, Category 1 marine compression ignition 
engines are defined as engines with a displacement of <7 L/cyl and Category 2 engines are those with 
displacement ≥7 L/cyl and <30 L/cyl. For all Tiers, Category 3 engines are marine engines with a displacement at 
or above 30 L/cyl. 
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Table 2-2 EPA Auxiliary Engine Load Factors for Ocean-Going Vessels  


Ship Type  Cruise RSZ Maneuver Hotel  


Auto Carrier 0.15 0.30 0.45 0.26 


Bulk Carrier 0.17 0.27 0.45 0.10 
Container Ship  0.13 0.25 0.48 0.19 
Cruise Ship  0.80 0.80 0.80 0.64 
General Cargo 0.17 0.27 0.45 0.22 
Miscellaneous 0.17 0.27 0.45 0.22 


Ocean Going Tug 0.17 0.27 0.45 0.22 


Roll-On Roll-Off 
(RORO) 


0.15 0.30 0.45 0.26 


Reefer 0.20 0.34 0.67 0.32 


Tanker 0.24 0.28 0.33 0.26 


 


Auxiliary engine load factors for harbor craft (typically vessels whose main engines are Category 
1 or 2 engines) are from Table 4 Auxiliary and Boiler Power Surrogates of the 2017 NEI supporting 
documentation for vessels with Category 1 and 2 main engines (ERG 2019a). The auxiliary engine 
load factors are shown in the table below.  


Table 2-3 2017 NEI Auxiliary Engine Load Factors for Harbor Craft  


Vessel Group Auxiliary Operating Load Factor 
Bulk Carrier 0.1 
Commercial Fishing 0.43 
Container Ship 0.19 
Ferry Excursion 0.43 
General Cargo 0.22 
Government 0.43 
Miscellaneous 0.43 
Offshore support 0.56 
Reefer 0.32 
RORO 0.26 
Tanker 0.26 
Tug 0.43 
Work Boat 0.43 
  


Specific to the service operation vessels (SOVs), load factors were based on historical operational 
data provided directly from potential SOV suppliers. The assumed load factors are conservatively 
high compared to records of actual operation for similar projects.  
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2.2.1.4 Emission Factors 


The BOEM Emission Estimating Tool contains default vessel characteristics for a variety of vessel 
types commonly used in offshore wind projects. For each vessel type, BOEM’s Emission Estimating 
Tool provides default emission factors for main and auxiliary engines. These default emission 
factors were developed using Information Handling Service vessel population data, which takes 
into account typical vessels’ country of registration, engine categories, and regulatory tiers (Chang 
et al. 2017). These vessel profiles were then combined with tier level emission factors from EPA’s 
(2016) 2014 National Emissions Inventory, Version 1 Technical Support Document to create 
weighted emission factors for each vessel type (Chang et al. 2017). The BOEM default emission 
factors for main and auxiliary engines of each vessel type are listed in Tables 2-4 and 2-5 below.  


Table 2-4 BOEM Default Emission Factors for Vessel Main Engines 


Vessel Type  Vessel Main Engine Emission Factors (g/kW*hr) 


NOx VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O Pb 


AHTS 9.26 0.24 2.16 0.34 0.33 0.08 636.09 0.004 0.03 4.0E-05 
Barge 13.61 0.63 1.40 0.45 0.42 0.36 588.90 0.004 0.03 1.2E-05 
Cable Laying 9.49 0.25 2.20 0.34 0.33 0.09 635.02 0.004 0.03 3.9E-05 


Crew 9.15 0.14 2.30 0.31 0.30 0.01 648.16 0.004 0.03 4.6E-05 
Dredging 9.60 0.28 2.13 0.36 0.34 0.11 630.62 0.004 0.03 3.7E-05 
Ice Breaker 9.92 0.45 1.78 0.40 0.38 0.23 610.83 0.004 0.03 2.5E-05 


Jack-up 10.03 0.14 2.30 0.31 0.30 0.01 647.08 0.004 0.03 4.5E-05 
Research/ 
Survey 


9.86 0.22 2.25 0.34 0.33 0.07 638.26 0.004 0.03 4.2E-05 


Shuttle Tanker 9.05 0.63 1.40 0.45 0.42 0.36 588.90 0.004 0.03 1.2E-05 


Supply Ship 9.44 0.17 2.29 0.32 0.31 0.03 644.58 0.004 0.03 4.5E-05 
Tug 9.52 0.18 2.29 0.33 0.32 0.03 643.66 0.004 0.03 4.5E-05 


Notes: 


CO2 = carbon dioxide 


CH4 = methane 


N2O = nitrous oxide 
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Table 2-5 BOEM Default Emission Factors for Vessel Auxiliary Engines 


Vessel Type  Vessel Main Engine Emission Factors (g/kW*hr) 


NOx VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O Pb 


AHTS 9.88 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Barge 12.57 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


Cable Laying 9.89 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Crew 10.37 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


Dredging 9.85 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Ice Breaker 10.09 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Jack-up 11.55 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Research/ 
Survey 


10.21 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


Shuttle Tanker 9.80 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Supply Ship 10.43 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Tug 10.10 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


 


As shown in the following table, each representative vessel used for the Project was assigned to 
one of the eleven vessel types listed above and the corresponding emissions factors were used.  


Table 2-6 Assigned Vessel Types  


New England Wind Vessel Type BOEM Category   
AHTS vessel AHTS 
Barge Barge 
Bunkering vessel Shuttle tanker  
Cable laying vessel Cable laying 
CTV Crew  
HLV Barge (the most conservative emission factors) 
HTV  Supply ship  
Jack-up vessels Jack-up 
Scour protection installation vessels Cable laying (most similar in size and function) 
SOV Cable laying (most similar in size and function) 
Support vessel Cable laying (most similar in size and function) 
Survey vessel Research/Survey 
Tugboats Tug 
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Emissions of GHGs from commercial marine vessels, which include carbon dioxide (CO2), methane 
(CH4), and nitrous oxide (N2O), were estimated using the GHG emission factors provided in Tables 
2-4 and 2-5. GHG emissions as CO2e were then calculated using global warming potential (GWP) 
factors from the most recent Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment 
Report (2021), which provides a GWP of 27.9 for CH4 (for fossil fuels) and 273 for N2O. Total CO2e 
emissions were calculated using the following equation:  


𝐸𝐸 =  𝐶𝐶𝐻𝐻4 ∗ 𝐺𝐺𝑘𝑘𝐷𝐷𝐶𝐶𝐶𝐶4 + 𝑁𝑁2𝑂𝑂 ∗ 𝐺𝐺𝑘𝑘𝐷𝐷𝑁𝑁20 +  𝐶𝐶𝑂𝑂2 


Where:  


♦ 𝐸𝐸= total CO2e emissions, tons  
♦ 𝐶𝐶𝐻𝐻4 = total CH4 emissions, tons 
♦ 𝑁𝑁2𝑂𝑂 = total N2O emissions, tons 
♦ 𝐶𝐶𝑂𝑂2 = total CO2 emissions, tons 
♦ 𝐺𝐺𝑘𝑘𝐷𝐷𝐶𝐶𝐶𝐶4 = GWP for CH4  
♦ 𝐺𝐺𝑘𝑘𝐷𝐷𝑁𝑁2𝑂𝑂 = GWP for N2O  


The BOEM Emissions Estimating Tool does not provide emission factors for HAPs emitted from 
commercial marine vessels. Consequently, HAP emissions were estimated according to the 
methodology provided in the 2017 NEI supporting documentation for commercial marine vessels 
(ERG 2019a, 2019b). HAP emissions were estimated by applying speciation profiles to VOC 
estimates for organic HAPs and PM estimates for metal HAPs. HAPs were calculated as 
percentages of the PM2.5 and VOC emissions from the vessels using the following equation:  


𝐸𝐸 =  𝑉𝑉𝑂𝑂𝐶𝐶 ∗ 𝐴𝐴𝐿𝐿𝑉𝑉𝑂𝑂𝐶𝐶 + 𝐷𝐷𝑀𝑀2.5 ∗ 𝐴𝐴𝐿𝐿𝑃𝑃𝑃𝑃2.5 


Where:  


♦ 𝐸𝐸= total HAP emissions, tons  
♦ 𝑉𝑉𝑂𝑂𝐶𝐶 = total VOC emissions, tons 
♦ 𝐷𝐷𝑀𝑀2.5 = total PM2.5 emissions, tons 
♦ 𝐴𝐴𝐿𝐿𝑉𝑉𝑂𝑂𝐶𝐶= speciation factor for VOC  
♦ 𝐴𝐴𝐿𝐿𝑃𝑃𝑃𝑃2.5= speciation factor for PM2.5  


The HAPs speciation profiles were obtained from the 2017 NEI supporting documentation for 
commercial marine vessels (ERG 2019a, 2019b).  


2.2.1.5 Fuel Use  


EPA’s (2022) Ports Emissions Inventory Guidance provides brake specific fuel consumption (BSFC) 
rates for the main and auxiliary engines of ocean-going vessels (typically having Category 3 
propulsion engines) for various engine types and fuels. According to the 2014 NEI (EPA 2018a), 
the dominant propulsion engine configuration for large Category 3 vessels is the slow-speed diesel 
engine. Accordingly, a BSFC of 185 g/kW-hr for slow-speed diesel ocean-going vessel main engines 
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was used for Category 3 propulsion engines.6 For Category 3 auxiliary engines, a BSFC of 217 g/kW-
hr was used, assuming that these auxiliary engines will fire primarily marine diesel oil (MDO) or 
marine gas oil (MGO).7 The BSFC was converted to gallons (gal)/kW-hr using a diesel fuel density 
of 7.10 lb/gal.  


A fuel consumption rate for Category 1 and 2 engines was calculated based on the CO2 emission 
factor for Category 1 and 2 engines (648.20 g/kW-hr) provided in the BOEM Emission Estimating 
Tool Technical Documentation (Chang et al. 2017). This emission factor was converted to gal/kW-
hr using a Distillate Fuel No. 2 higher heating value (HHV) of 0.138 metric million British thermal 
unit (MMBtu)/gal and a CO2 emission factor of 73.96 kilograms (kg) CO2/MMBtu.8 Fuel use was 
calculated using the following equation:  


𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝑈𝑈𝐻𝐻𝐹𝐹 =  𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝐶𝐶𝐻𝐻𝑑𝑑𝐻𝐻𝐻𝐻𝐶𝐶𝐶𝐶𝑎𝑎𝑑𝑑𝐻𝐻𝑑𝑑 𝑅𝑅𝑑𝑑𝑎𝑎𝐹𝐹 ∗  𝑘𝑘𝑘𝑘 ∗ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐿𝐿 


Where:  


♦ 𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝑈𝑈𝐻𝐻𝐹𝐹 = total fuel used (gallons)  
♦ 𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝐶𝐶𝐻𝐻𝑑𝑑𝐻𝐻𝐻𝐻𝐶𝐶𝐶𝐶𝑎𝑎𝑑𝑑𝐻𝐻𝑑𝑑 𝑅𝑅𝑑𝑑𝑎𝑎𝐹𝐹 = engine-specific fuel consumption rate (gal/kW-hr) 
♦ 𝑘𝑘𝑘𝑘= total engine size (kW) 
♦ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = duration of each activity (hours) 
♦ 𝐿𝐿𝐿𝐿 = engine load factor (unitless) 


Total fuel use was calculated separately for emissions from the main engines while in transit, the 
main engines while maneuvering, the auxiliary engines while maneuvering, and the auxiliary 
engines while in transit. 


2.2.2 Offshore Generators  


For the purposes of estimating emissions, it was assumed that a portable, temporary ~150 kW 
diesel generator would be used for 10 days (24 hours per day) on each WTG at 100% load during 
construction and commissioning. The WTGs will include a battery system that will provide backup 
power during O&M.9  


  


 


6  From EPA’s (2022) Ports Emissions Inventory Guidance “Table 3.6. Category 3 Vessel BSFC Rates (g/kW-hr).”  
7  From EPA’s (2022) Ports Emissions Inventory Guidance “Table 3.6. Category 3 Vessel BSFC Rates (g/kW-hr).” 
8  Distillate Fuel Oil No. 2 HHV and CO2 emission factors are from 40 CFR Part 98 Table C-1: Default CO2 Emission 


Factors and High Heat Values for Various Types of Fuel.  
9  In the unlikely event of a failure of the WTG’s backup power system or some other unforeseen issue (e.g., loss 


of connection to the grid for an extended period), portable diesel generators may be temporarily placed on a 
WTG (or alternatively on a support vessel) during O&M to supply backup power. These generators would be 
necessary to maintain safety systems, such as aviation obstruction lights, marine navigation lights, electrical 
cooling and dehumidification systems, and to yaw the WTG’s rotor nacelle assembly during adverse weather. 
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It was assumed that the ESP(s) will collectively require two ~450 kW generators to provide backup 
power to critical systems. These backup generators would operate for emergencies and reliability 
testing during O&M. Emergencies include unplanned loss of grid power or a failure of the offshore 
cable system that requires an ESP to be disconnected from external power (either from onshore 
or the WTGs). It was assumed that the ~450 kW back-up generators would operate for 
approximately 500 hours per year during O&M (for reliability testing and emergency usage). 
However, given the unplanned and unpredictable nature of an emergency, it is impossible to 
predict with accuracy how long these back-up generators would need to operate in an emergency. 


In addition, the back-up generators on the ESP(s) will likely be used to provide power for 
installation and commissioning activities on the ESP(s) until they can be connected to the electrical 
grid (although this power could come from other generators of similar size). It was assumed that 
during construction, the generators on the ESP(s) will operate for about four months, 
approximately 50% of the time.  


Additional smaller generators (e.g., generators to power winches) will likely be used temporarily 
on the WTGs and ESP(s) during construction. Since these generators could alternatively be located 
on vessels, they are discussed under Section 2.2.3.  


It is anticipated that the generators located on the Project’s WTGs and ESP(s) will be required to 
meet or exceed EPA’s highest applicable marine engine emission standards at 40 CFR Part 104210 
and use ultra-low sulfur diesel (ULSD) with a maximum sulfur content of 15 parts per million 
(ppm). Thus, emissions from the generators located on the WTGs and ESP(s) were estimated 
based on the most stringent EPA marine engine emission standard applicable for each engine size 
(i.e., EPA Tier 3 marine engine emission standards for engines less than 600 kW and EPA Tier 4 
marine engine emission standards for engines greater than or equal to 600 kW). It was assumed 
that the engines would fire ULSD with a maximum sulfur content of 15 ppm. The fuel usage rate 
for each generator was determined from equipment specification sheets for diesel generators 
that are representative of the type of generators that will be used for the Project.  


The following hydrocarbon (HC) + NOx, CO, and PM emission factors were used to estimate 
emissions from the generators on the WTGs and ESP(s).  


  


 


10  The Proponent has requested the flexibility to use engines that meet either the highest applicable EPA Tier 
marine engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 1042 or EPA Tier 4 nonroad 
engine standards at 40 CFR Part 1039 as the Lowest Achievable Emission Rate (LAER) and Best Available Control 
Technology (BACT). Generally, it is more conservative to assume the engines will meet EPA’s marine engine 
standards for the purposes of estimating emissions.  
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Table 2-7 Assumed EPA Marine Engine Emission Standards  


Generator EPA Marine Engine Standard 
Emission Factors (g/kW*hr) 


HC + NOx CO PM 


Temporary Generator on 
WTG (~150 kW) 


EPA Tier 3 
(for Category 1 Engines with 0.9 
≤ disp. < 1.2 and power density 


≤ 35 kW/liters [L]) 


5.4 5.0 0.12 


Permanent Generator on 
ESP (~450 kW) 


EPA Tier 3 
(for Category 1 Engines <600 kW 
with 3.5 ≤ disp. < 7.0 and power 


density ≤ 35 kW/L) 


5.8 5.0 0.10 


Note:  


1. “Disp.” = Displacement in liters per cylinder.  


 


It was estimated that NOx is 97.6% and VOC is 2.4% of HC + NOx based on the Vineyard Wind 1 
and South Fork OCS Air Permits. For all generators, based on guidance from EPA’s (2010) Exhaust 
and Crankcase Emission Factor for Nonroad Engine Modeling – Compression Ignition Report, it 
was assumed that 100% of PM is PM10 and 97% of PM is PM2.5.  


SO2 emissions from the generators were calculated using the following mass balance equation 
based on the consumption of diesel fuel containing 15 ppm sulfur with a fuel density of 7.1 lb/gal 
and assuming 100% conversion of sulfur to SO2 (a 2:1 mass ratio of SO2 to sulfur): 


𝐴𝐴𝑂𝑂2(𝑎𝑎𝐻𝐻𝑑𝑑𝐻𝐻) = 𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝐻𝐻𝐻𝐻𝐹𝐹 (𝑑𝑑𝑑𝑑𝐹𝐹) ∗
7.10 𝐹𝐹𝑙𝑙 𝑑𝑑𝑑𝑑𝐹𝐹𝐻𝐻𝐹𝐹𝐹𝐹 𝑓𝑓𝐻𝐻𝐹𝐹𝐹𝐹
𝑑𝑑𝑑𝑑𝐹𝐹 𝑑𝑑𝑑𝑑𝐹𝐹𝐻𝐻𝐹𝐹𝐹𝐹 𝑓𝑓𝐻𝐻𝐹𝐹𝐹𝐹


∗
15 ∗ 10−6 𝐹𝐹𝑙𝑙 𝐴𝐴
𝐹𝐹𝑙𝑙 𝑑𝑑𝑑𝑑𝐹𝐹𝐻𝐻𝐹𝐹𝐹𝐹 𝑓𝑓𝐻𝐻𝐹𝐹𝐹𝐹 


∗
64 𝐹𝐹𝑙𝑙 𝐴𝐴𝑂𝑂2


32 𝐹𝐹𝑙𝑙 𝐴𝐴


∗
1 𝑎𝑎𝐻𝐻𝑑𝑑 𝐴𝐴𝑂𝑂2


2000 𝐹𝐹𝑙𝑙 𝐴𝐴𝑂𝑂2
 


CO2 emission factors were based on the default Distillate Fuel No. 2 CO2 emission factor (73.96 kg 
CO2/MMBtu) and HHV (0.138 MMBtu/gal) from 40 CFR Part 98 Table C-1.11 CH4 and N2O emission 
factors were based on default CH4 and N2O emission factors for petroleum from 40 CFR Part 98 


Table C-212 and the default Distillate Fuel No. 2 HHV from 40 CFR Part 98.  


GHG emissions (as CO2e) from the generators were calculated using GWP emission factors 
provided in IPCC’s Sixth Assessment Report (2021) following the same methodology described for 
commercial marine vessels (see Section 2.2.1.4). 


 


11  From 40 CFR Part 98 Table C-1: Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. 


12  From 40 CFR Part 98 Table C-2: Default CH4 and N2O Emission Factors for Various Types of Fuel. 
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Pb and HAP emission factors for generators smaller than 447 kW (600 horsepower [hp]) were 
based on the Pb and HAP emission factors for small uncontrolled stationary diesel engines from 
AP-42.13 For generators larger than 447 kW (600 hp), the Pb and HAP emission factors were based 
on the emission factors for large uncontrolled stationary diesel engines from AP-42.14 For all 
generators, the Pb and HAP emission factors in lb/MMBtu were converted to lb/gal using the 
default HHV for Distillate No. 2 Fuel Oil from 40 CFR Part 98 Table C-1. These lb/gal emission 
factors were multiplied by the total fuel use of each generator to determine total emissions of Pb 
and HAPs.  


2.2.3 Other Offshore Construction Equipment  


Various other construction equipment may be used aboard vessels, on the WTGs, and on the 
ESP(s) during construction and operation of the Project. The assumptions used to estimate 
emissions from major offshore construction equipment (e.g., pile driving hammer engines, air 
compressors, motion compensation platform engines, winches, etc.) are described below, 
followed by a discussion of the emission factors used for the construction equipment.  


Pile Driving Hammer Engines  


It was conservatively assumed that the ESP(s) will have 12 jacket piles each and that the WTGs 
will have four jacket piles each, which provides the maximum number of piles that may be driven 
for the Project. For each foundation jacket pile, it was assumed that pile driving would take 
approximately six hours to achieve the target penetration depth (including time to power up and 
power down the hammer engines). It was conservatively assumed that the pile driving hammer 
engines would operate at 100% load.  


Engine size and fuel usage were determined from the equipment specification sheet of a diesel 
engine that is representative of the type of engine used for pile driving. Based on the specification 
sheet, it was assumed that three ~747 kW engines will power the pile driving hammer. As 
  


 


13  The HAP emission factor for small uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 3.3-2: Speciated Organic Compound Emission Factors for Uncontrolled Diesel Engines; Table 
1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; and Table 3.1-5: 
Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb 
emission factor is from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-
Fired Stationary Gas Turbines. 


14  The HAP emission factor for large uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; Table 
3.4-3: Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines; Table 
3.4-4: PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines; and Table 3.1-5: Emission Factors 
for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb emission factor is 
from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas 
Turbines. 
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described below, emissions from the engines used to power the hydraulic pile driving hammer 
were estimated based on a Tier 2 marine diesel engine burning fuel with a sulfur content of 1,000 
ppm.  


Air Compressors  


The air compressors that may be used for noise mitigation devices (e.g., bubble curtains) were 
assumed to operate for six hours per pile driven. Engine size and fuel usage were determined 
from the equipment specification sheet of a diesel air compressor that is representative of the 
type of compressor typically used for noise mitigation in offshore wind projects. As discussed 
further below, emissions from the air compressors were estimated based on a Tier 2 marine 
compression ignition engine burning fuel with a sulfur content of 1,000 ppm. 


Motion Compensation Platform Engines  


Depending on the contractor selected for foundation or WTG installation, foundations or WTG 
components may be delivered to the Phase 1 SWDA on floating barges. If floating barges are used, 
the components may need to be held by a motion compensation platform during lifting 
operations. During the lift of the foundation or WTG, the motion compensation platform 
compensates for the vessel’s roll, pitch, and heave motions.  


For the air emissions estimates, it was assumed that transition pieces will be delivered to the 
Phase 1 SWDA using vessels that employ a motion compensation platform. For each transition 
piece, it was conservatively estimated that the motion compensation platform’s engines would 
operate for two hours at 100% load to hold the transition piece steady for lifting operations. 


Engine size and fuel usage were determined from the equipment specification sheet of a typical 
diesel engine that could be used to power a motion compensation platform. It was assumed that 
three ~510 kW engines will power the motion compensation platform. Emissions from the engines 
used to power the motion compensation platform were estimated based on a Tier 2 marine 
engine burning fuel with a sulfur content of 1,000 ppm.  


Winches  


Winches will likely be used to pull offshore cables into the ESP(s) and WTGs. These winches could 
be located on the WTGs, ESP(s), or nearby vessels. For winching operations, it was assumed that 
an ~4 kW generator would operate at 100% load for eight hours at each WTG and ESP foundation. 
Engine size and fuel usage were determined from the equipment specification sheet of a typical 
diesel engine that could be used to power a winch. As described further below, emissions were 
estimated based on a Tier 2 marine engine firing ULSD.  
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Table 2-8 Assumed EPA Emission Standards   


Engine EPA Engine Standard1 
Emission Factors (g/kW*hr) 


HC + NOx CO PM 


Pile Driving Hammer 
Engine (~747 kW) 


EPA Tier 2 Marine Engine 
(for Category 1 Engines with 1.2 


≤ disp. < 5.0) 
7.2 5.0 0.20 


Air Compressor (~399 
kW) 


EPA Tier 2 Marine Engine 
(for Category 1 Engines with 1.2 


≤ disp. < 5.0) 
7.2 5.0 0.20 


Motion Compensation 
System Platform Engine 
(~510 kW) 


EPA Tier 2 Marine Engine 
(for Category 1 Engines with 1.2 


≤ disp. < 5.0) 
7.2 5.0 0.20 


Winch Engine (~4 kW)  EPA Tier 2 Marine Engine 
(for kW < 8) 7.52 8.0 0.80 


Notes:  
1. “Disp.” = Displacement in liters per cylinder.  
2. NMHC + NOx emission standard.  


It was conservatively estimated that NOx is 97.6% and VOC is 2.4% of HC + NOx or non-methane 
hydrocarbon (NMHC) + NOx based on the Vineyard Wind 1 and South Fork OCS Air Permits. Based 
on guidance from EPA’s (2010) Exhaust and Crankcase Emission Factor for Nonroad Engine 
Modeling – Compression Ignition Report, it was assumed that 100% of PM is PM10 and 97% of PM 
is PM2.5.  


SO2 emission factors were developed using a mass balance based on the consumption of diesel 
fuel containing 15 ppm or 1,000 ppm sulfur, a fuel density of 7.1 lb/gal, and a 2:1 mass ratio of 
SO2 to sulfur. Total tons of SO2 were calculated using the same equation as described for the 
offshore generators (see Section 2.2.2). 


CO2 emission factors were based on the default Distillate Fuel No. 2 CO2 emission factor (73.96 kg 
CO2/MMBtu) and HHV (0.138 MMBtu/gal) from 40 CFR Part 98 Table C-1.15 CH4 and N2O emission 
factors were based on default CH4 and N2O emission factors for petroleum from 40 CFR Part 98 


Table C-216 and the default Distillate Fuel No. 2 HHV from 40 CFR Part 98. GHG emissions as CO2e 
were calculated using GWP emission factors using the same methodology as described for 
commercial marine vessels (see Section 2.2.1.4). 


  


 


15  Distillate Fuel Oil No. 2 HHV and CO2 Emission Factor are from 40 CFR Part 98 Table C-1: Default CO2 Emission 
Factors and High Heat Values for Various Types of Fuel. 


16  Default CH4 and N2O emission factors are from 40 CFR Part 98 Table C-2: Default CH4 and N2O Emission Factors 
for Various Types of Fuel 







5315/Phase 1 of New England Wind 2-17 Air Emissions Methodology 
Air Emissions Calculation Methodology  Epsilon Associates, Inc. 


The Pb and HAP emission factors for the pile driving hammer engines and motion compensation 
platform engines were based on the Pb and HAP emission factors for large (greater than 600 hp) 
uncontrolled stationary diesel engines from AP-42.17 The Pb and HAP emission factors for the 
remaining construction equipment were based on the Pb and HAP emission factors for small (less 
than 600 hp) uncontrolled stationary diesel engines from AP-42.18 The Pb and HAP emission 
factors in lb/MMBtu were converted to lb/gal using the default HHV for Distillate No. 2 Fuel Oil 
from 40 CFR Part 98 Table C-1. These lb/gal emission factors were multiplied by the total fuel use 
of the offshore construction equipment to determine total emissions of Pb and HAPs.  


2.2.4 Fugitive Emissions  


During construction, it was conservatively estimated that 1 ton of VOCs would be emitted from 
fugitive emissions of solvents, paints, coatings, and diesel fuel storage/transfer. During O&M, it 
was assumed that there would be fugitive emissions from the use of 151 L (40 gallons) of marine 
paint for touch-ups each year. The VOC emission rate was based on the product information sheet 
for White Ketamine Marine Primer, which had the highest VOC content from a selection of several 
marine coatings material sheets.19 


Emissions of SF6 used to insulate electrical equipment (primarily switchgear) on the WTGs and 
ESP(s) were conservatively estimated based on the storage capacity of SF6 within the equipment 
and a leak rate of 0.5%.20 The Proponent’s engineers indicated that there would be up to 
approximately 19 kg (42 pounds [lb]) of SF6 on each WTG and a total of up to 4,120 kg (9,083 lb) 
of SF6 on the ESP(s). GHG emissions of SF6 as CO2e were calculated using a GWP of 25,200 from 
IPCC’s Sixth Assessment Report (2021). SF6 calculations are provided in Attachment C.  


PM emissions from miscellaneous operations, such as sanding or grinding, are expected to be 
trivial. Similarly, emissions from kitchen and sanitary facilities on vessels are expected to be trivial. 


 


17  The HAP emission factor for large uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; Table 
3.4-3: Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines; Table 
3.4-4: PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines; and Table 3.1-5: Emission Factors 
for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb emission factor is 
from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas 
Turbines. 


18  The HAP emission factor for small uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 3.3-2: Speciated Organic Compound Emission Factors for Uncontrolled Diesel Engines; Table 
1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; and Table 3.1-5: 
Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb 
emission factor is from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-
Fired Stationary Gas Turbines. 


19  Cardinal White Ketamine Marine Primer from http://www.cardinalpaint.com/assets/TDS/7M90-10-tds.pdf. 
20 The Proponent has proposed the use of switchgear that are certified by the manufacturer to meet a leak rate of 


no more than 0.5% per calendar year to meet GHG BACT.  
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3.0 SUMMARY OF POTENTIAL EMISSIONS  


As described in Section 1.1, the total air emissions from New England Wind (both Phases combined) were 
apportioned to develop an estimate of potential emissions for the Project. In accordance with the 
definition of potential emissions in 40 CFR § 55.2, these estimates include emissions from vessels servicing 
or associated with an OCS source while at the source and while traveling to or from the source when 
within 25 NM.  


Table 3-1 provides an estimate of the potential emissions and fuel usage during the construction of the 
Project, which is expected to be distributed over more than one year. 


Table 3-1  Potential Emissions from Construction of Phase 1 of New England Wind  


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 Fuel Use 
Total Construction Emissions 
(US tons) and Fuel Use (gals) 


3,923 83 923 125 120 30 11 0.02 247,020 1.4 21,734,262 


Maximum Construction 
Emissions (US tons per year 
[tpy]) and Fuel Use (gals/year) 
During One Year  


2,771 61 640 87 84 26 8 0.01 169,631 1.2 14,936,482 


Table 3-2 provides emission estimates for a typical year of operation (for planned, routine O&M activities) 
as well as an estimate of the maximum annual operational air emissions (assuming several repair activities 
occur all within the same year). Fuel usage during O&M is also estimated. 


Table 3-2 Potential Emissions from Operation of Phase 1 of New England Wind 


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 Fuel Use 
Operational Emissions (US 
tpy) and Fuel Use 
(gals/year), Typical Year 


225 4 57 8 7 0.6 0.6 0.00 16,168 0.03 1,361,483 


Operational Emissions (US 
tpy) and Fuel Use 
(gals/year), Maximum Year 


283 5 71 9 9 1.0 0.8 0.00 19,965 0.04 1,698,241 
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4.0 AVOIDED EMISSIONS  


The Project will produce clean, renewable offshore wind energy that is expected to displace electricity 
produced by fossil fuel power plants. To quantify the CO2e, NOx, and SO2 emissions associated with 
conventional power generation that would be avoided due to the Project, the following equation was 
used: 


𝐸𝐸𝑂𝑂𝑖𝑖 = 𝐸𝐸𝐿𝐿𝑖𝑖 ∗ 𝐺𝐺𝐷𝐷 ∗ 8760
ℎ𝐻𝐻
𝑑𝑑𝐹𝐹𝑑𝑑𝐻𝐻


∗ 𝐶𝐶𝐿𝐿 ∗ (1 − 𝑀𝑀𝐿𝐿𝐿𝐿) ∗ 1.10231𝐸𝐸−6
𝑎𝑎𝐻𝐻𝑑𝑑
𝑑𝑑


 


Where:  


♦ 𝐸𝐸𝑂𝑂𝑖𝑖= Annual Emissions Avoided for Pollutant I (tons)  
♦ 𝐸𝐸𝐿𝐿𝑖𝑖= eGRID Avoided Emission Factor for Pollutant i (g/megawatt [MW]-hr)  
♦ 𝐺𝐺𝐷𝐷= Total Rated Peak Power Generation (MW)  
♦ 𝐶𝐶𝐿𝐿= Capacity Factor  
♦ 𝑀𝑀𝐿𝐿𝐿𝐿 = Transmission Loss Factor  


The avoided emissions analysis uses the Northeast Power Coordinating Council (NPCC) New England 
annual non-baseload output emission rates from EPA’s Emissions & Generation Resource Integrated 
Database (eGRID)21 shown in Table 4-1.  


Table 4-1 eGRID Avoided Emission Factors (lb/MW-hr) 


Pollutant CO2e NOx SO2 


eGRID Avoided Emission Factor (lb/MW-hr) 936.5 0.501 0.266 


 


The analysis assumes an annual capacity factor22 of 50%. The BOEM Emission Estimating Tool provides a 
default transmission loss factor of 3%, which assumes the use of high voltage direct current (HVDC) 
transmission technology. However, the Project’s export cables are expected to be 220–275 kilovolt (kV) 
three-core high voltage alternating current (HVAC) cables encased in cross-linked polyethylene (XLPE) 
insulation. Consequently, the transmission loss factor was determined from Lazaridis’s (2005) Economic 
Comparison of HVAC and HVDC Solutions for Large Offshore Wind Farms under Special Consideration of 
Reliability, which provides the average power losses of HVAC transmission systems for different windfarm 
power ratings, average wind speeds, transmission distances, and transmission voltage levels. The study 
gives average transmission loss factors for 400 to 1,000 MW offshore wind projects using 123 kV, 220 kV, 


 


21  The avoided emissions analysis is based on NPCC New England subregion annual non-baseload output emission 
rates from EPA’s Emissions & Generation Resource Integrated Database (eGRID2018(v2)) released 3/9/2020 
https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid  


22 Capacity factor refers to the ratio of an offshore wind project’s annual power production to the nameplate 
production potential. 



https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid
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and 400 kV three-core HVAC cables with XLPE insulation at 100 kilometers (km) (62 miles [mi]) and 150 
km (93 mi) for various windspeeds. These values were interpolated to determine an average transmission 
loss factor of 3.8% for the Project’s export cables (see Attachment D).  


Table 4-2 quantifies the air emissions associated with fossil fuel power plants that could be avoided by 
using electricity generated from the Project assuming a 30-year operational period. Additional avoided 
emission calculation details can be found in Attachment D.  


Table 4-2 Avoided Air Emissions Resulting from the Project 


 CO2e NOx SO2 


Emissions Avoided Annually 
(US tons/year) 


1,585,878 848 450 


Emissions Avoided Over Operational Period (US tons) 47,576,348 25,452 13,513 
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Attachment A 


Detailed Emissions Estimate for Phase 1 of New England Wind 







New England Wind Construction Emissions 
Scour Protection Installation


Main Engine - In Transit 4500 13,500 13.5 0.83 3, main 3 130 50 6,500 130
Main Engine - Maneuvering 4500 13,500 0.4 3, main 3 130
Auxiliary Engines - Transit one 1200kW, one 492 kW 1692 13.5 0.27 2, auxiliary 14 130 50 6,500 130
Auxiliary Engines - Maneuvering one 1200kW, one 492 kW 1692 0.45 2, auxiliary 14 130
Auxiliary Engines - Hoteling one 1200kW, one 492 kW 1692 0.22 2, auxiliary 14


WTG Foundations Overseas Transport 
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21


WTG & ESP Foundation Installation 
Main Engine - In Transit 2940 17,640 4 0.83 3, main 2 2 123 246 264
Main Engine - Maneuvering 2940 17,640 0.4 3, main 2 264
Auxiliary Engines - Transit six 4,320 kW, one 707 kW 26,627 4 0.27 3, auxiliary 13 2 123 246 264
Auxiliary Engines - Maneuvering six 4,320 kW, one 707 kW 26627 0.45 3, auxiliary 13 264
Auxiliary Engines - Hoteling six 4,320 kW, one 707 kW 26627 0.22 3, auxiliary 13
Main Engine - In Transit 2540 5,080 13.9 0.83 1 & 2 main 11 19 58 1,096 226
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 226
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 19 58 1,096 226
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 226
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22


Foundation overseas 
transport vessel 3 (MPs)


1


1


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


6


Number of 
Engines


3


2


Foundation overseas 
transport vessel 4 (MPs) 1


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


2


2


1


Emission Source


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


1


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 


Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 
1


1


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 
1


7


Bridgeport to 
SWDA 


Europe to 
SWDA 


Canada to 
SWDA


Bridgeport to 
SWDA 


Europe to 
SWDA 


Emission 
Factors 


Used 


Europe to 
SWDA 


1


2


Heavy lift vessel 


Bridgeport to 
SWDA 


Bridgeport to 
SWDA 


Heavy transport vessel Europe to 
SWDA 


1


1


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Tugboat 


2


Heavy transport vessel 


Heavy transport vessel 


1


Europe to 
SWDA 


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)
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New England Wind Construction Emissions 
Scour Protection Installation


WTG Foundations Overseas Transport 


WTG & ESP Foundation Installation 


Foundation overseas 
transport vessel 3 (MPs)


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


Foundation overseas 
transport vessel 4 (MPs)


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 


Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 


Heavy lift vessel 


Heavy transport vessel 


Tugboat 


Heavy transport vessel 


Heavy transport vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


481 481 309,912 56.46 1.46 13.07 2.03 1.94 0.51 3,776 0.02 0.18 0.00 1.50 0.20 3,827 0.66 50.33
24 2,639 2,639 818,467 149.11 3.87 34.53 5.36 5.14 1.34 9,973 0.06 0.49 0.00 3.95 0.53 10,108 1.75 132.92


481 481 13,969 2.40 0.03 0.60 0.08 0.08 0.00 157 0.00 0.01 0.00 0.06 0.01 159 0.03 2.05
24 2639 2,639 127,587 21.90 0.31 5.49 0.71 0.69 0.01 1,435 0.01 0.07 0.00 0.53 0.05 1,454 0.25 18.74


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


62 62 51,725 13.51 0.63 1.39 0.45 0.42 0.36 584.52 0.00 0.03 0.00 0.32 0.08 593 0.11 8.40
24 6,275 6,275 2,543,225 664.26 30.75 68.32 21.96 20.50 17.67 28739.75 0.20 1.51 0.00 15.78 3.79 29,158 5.45 413.01


62 62 29,792 6.13 0.07 1.21 0.16 0.15 0.00 315.92 0.00 0.02 0.00 0.12 0.01 320 0.05 4.12
24 6275 6,275 5,065,811 1041.63 11.60 205.53 26.52 25.69 0.50 53718.84 0.33 2.57 0.00 19.78 1.81 54,429 9.25 701.36


79 79 21,114 3.49 0.06 0.84 0.12 0.12 0.01 236 0.00 0.01 0.00 0.09 0.01 239 0.04 3.10
24 5,345 5,345 344,895 57.00 1.06 13.70 1.96 1.89 0.20 3,853 0.02 0.19 0.00 1.46 0.16 3,904 0.67 50.66


79 79 428 0.08 0.00 0.02 0.00 0.00 0.00 5 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 5345 5,345 29,048 5.09 0.07 1.25 0.16 0.16 0.00 327 0.00 0.02 0.00 0.12 0.01 331 0.06 4.27


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC
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New England Wind Construction Emissions 
Scour Protection Installation


WTG Foundations Overseas Transport 


WTG & ESP Foundation Installation 


Foundation overseas 
transport vessel 3 (MPs)


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


Foundation overseas 
transport vessel 4 (MPs)


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 


Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 


Heavy lift vessel 


Heavy transport vessel 


Tugboat 


Heavy transport vessel 


Heavy transport vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


0.09


0.01


0.01


0.01


0.01


0.85


0.01


0.01


0.01


0.01


Total Fuel 
Consumption 


(gal) 


1,269,935 230 6 54 8 8 2 15,343 0 1 0 6 1 15,549 3 204


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174 1 54


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174 1 54


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174 1 54


7,690,553 1,726 43 276 49 47 19 83,359 1 4 0 36 6 84,501 15 1,127


395,485 66 1 16 2 2 0 4,421 0 0 0 2 0 4,479 1 58


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


100%


100%


100%


100%


% Within OCS Air 
Permit Boundary 


Around SWDA 


100%


100%


100%


100%


100%


100%


1 54
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New England Wind Construction Emissions 
Scour Protection Installation


WTG Foundations Overseas Transport 


WTG & ESP Foundation Installation 


Foundation overseas 
transport vessel 3 (MPs)


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


Foundation overseas 
transport vessel 4 (MPs)


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 


Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 


Heavy lift vessel 


Heavy transport vessel 


Tugboat 


Heavy transport vessel 


Heavy transport vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% in Worst Case 


Year 


75%


100%


100%


100%


100%


100%


100%


100%


100%


100%


0


0


0


0


0


0


0


0


0


0


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


121,550 20 0 5 1 1 0 1,359 0 0 0 1 0 1,377 0 18


121,550 20 0 5 1 1 0 1,359 0 0 0 1 0 1,377 0 18


191,750 32 1 8 1 1 0 2,143 0 0 0 1 0 2,172 0 28


121,550 20 0 5 1 1 0 1,359 0 0 0 1 0 1,377 0 18


3,728,753 837 21 134 24 23 9 40,416 0 2 0 17 3 40,970 7 546


27


171,264 31 1 7 1 1 0 2,060 0 0 0 1 0 2,087 0 27


171,264 31 1 7 1 1 0 2,060 0 0 0 1 0 2,087 0 27


171,264 31 1 7 1 1 0 2,060 0 0 0 1 0 2,087 0


Total Fuel 
Consumption 


(gal) 


625,199 113 3 26 4 4 1 7,553 0 0 0 3 0 7,655 1 100


171,264 31 1 7 1 1 0 2,060 0 0 0 1 0 2,087 0 27


% Phase 1


49%


50%


50%


50%


50%


48%


48%


48%


48%


48%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 13.9 0.83 1 & 2 main 11 132 50 6,600 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 132 50 6,600 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 3310 6,620 10 0.83 3, main 1 19 58 1,096 207
Main Engine - Maneuvering 3310 6,620 0.4 3, main 1 207
Auxiliary Engines - Transit one 77kw, three 499 kW 1,574 10 0.27 1 & 2 auxiliary 12 19 58 1,096 207
Auxiliary Engines - Maneuvering one 77kw, three 499 kW 1574 0.45 1 & 2 auxiliary 12 207
Auxiliary Engines - Hoteling one 77kw, three 499 kW 1574 0.22 1 & 2 auxiliary 12
Main Engine - In Transit 2540 5,080 10 0.83 1 & 2 main 11 19 58 1,096 207
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 207
Auxiliary Engines - Transit 199 199 10 0.43 1 & 2 auxiliary 22 19 58 1,096 207
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 207
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 749 1,498 10 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 10 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 10 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 10 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 10 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 10 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


Motion compensation system Motion compensation 
system engine Hydraulic power unit engines 3 510 1,530 N/A 1 42 N/A N/A N/A N/A 264


Pile driving hammer Pile driving hammer 
engine Engines 3 747 2,241 N/A 1 41 N/A N/A N/A N/A 207


Noise mitigation device 


Air compressor Engines 20 399 7,980 N/A 1 43 N/A N/A N/A N/A 207


Acoustic monitoring vessel


1


2


Anchor handling tug 
supply


2


2


2


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


2


2


Secondary work and possibly 
grouting vessel


Tugboat 


1


2


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


2


2


New Bedford to 
SWDA


New Bedford to 
SWDA


New Bedford to 
SWDA


Bridgeport to 
SWDA 


Bridgeport to 
SWDA 


Bridgeport to 
SWDA 


1


4


2


2


Bridgeport to 
SWDA 


Bridgeport to 
SWDA 


2
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Motion compensation system Motion compensation 
system engine


Pile driving hammer Pile driving hammer 
engine 


Noise mitigation device 


Air compressor


Acoustic monitoring vessel


Anchor handling tug 
supply


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


Secondary work and possibly 
grouting vessel


Tugboat 


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


475 475 127,146 21.01 0.39 5.05 0.72 0.70 0.07 1,420 0.01 0.07 0.00 0.54 0.06 1,439 0.25 18.68
24 2,693 2,693 173,777 28.72 0.53 6.90 0.99 0.95 0.10 1,941 0.01 0.09 0.00 0.73 0.08 1,967 0.34 25.53


475 475 2,580 0.45 0.01 0.11 0.01 0.01 0.00 29 0.00 0.00 0.00 0.01 0.00 29 0.00 0.38
24 2693 2,693 14,636 2.57 0.04 0.63 0.08 0.08 0.00 165 0.00 0.01 0.00 0.06 0.01 167 0.03 2.15


775 775 61,214 9.72 0.15 2.44 0.33 0.32 0.01 689 0.00 0.03 0.00 0.25 0.02 698 0.12 8.99
12 2,393 2,393 45,528 7.23 0.11 1.82 0.24 0.24 0.00 512 0.00 0.02 0.00 0.18 0.02 519 0.09 6.69


775 775 847 0.15 0.00 0.04 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.12
12 2393 2,393 2,614 0.47 0.01 0.11 0.01 0.01 0.00 29 0.00 0.00 0.00 0.01 0.00 30 0.01 0.38


110 110 34,593 6.15 0.16 1.43 0.23 0.22 0.05 422 0.00 0.02 0.00 0.17 0.02 428 0.07 5.62
24 4,858 4,858 739,024 131.32 3.39 30.63 4.88 4.68 1.12 9,021 0.06 0.44 0.00 3.61 0.47 9,142 1.58 120.02


110 110 2,958 0.51 0.01 0.13 0.02 0.02 0.00 33 0.00 0.00 0.00 0.01 0.00 34 0.01 0.43
24 4,858 4,858 218,546 37.48 0.53 9.41 1.21 1.18 0.02 2,459 0.02 0.12 0.00 0.91 0.08 2,491 0.42 32.10


110 110 29,348 4.85 0.09 1.17 0.17 0.16 0.02 328 0.00 0.02 0.00 0.12 0.01 332 0.06 4.31
24 4,858 4,858 313,487 51.81 0.96 12.46 1.78 1.72 0.18 3,502 0.02 0.17 0.00 1.32 0.14 3,549 0.61 46.05


110 110 596 0.10 0.00 0.03 0.00 0.00 0.00 7 0.00 0.00 0.00 0.00 0.00 7 0.00 0.09
24 4,858 4,858 26,403 4.63 0.06 1.14 0.15 0.14 0.00 297 0.00 0.01 0.00 0.11 0.01 301 0.05 3.88


1320 1,320 104,231 16.55 0.25 4.16 0.56 0.54 0.01 1,173 0.01 0.06 0.00 0.42 0.04 1,188 0.20 15.31
12 1,848 1,848 35,162 5.58 0.08 1.40 0.19 0.18 0.00 396 0.00 0.02 0.00 0.14 0.01 401 0.07 5.17


1320 1,320 1,442 0.26 0.00 0.06 0.01 0.01 0.00 16 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
12 1,848 1,848 2,019 0.36 0.00 0.09 0.01 0.01 0.00 23 0.00 0.00 0.00 0.01 0.00 23 0.00 0.30


1320 1,320 104,231 16.55 0.25 4.16 0.56 0.54 0.01 1,173 0.01 0.06 0.00 0.42 0.04 1,188 0.20 15.31
12 1,848 1,848 35,162 5.58 0.08 1.40 0.19 0.18 0.00 396 0.00 0.02 0.00 0.14 0.01 401 0.07 5.17


1320 1,320 1,442 0.26 0.00 0.06 0.01 0.01 0.00 16 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
12 1,848 1,848 2,019 0.36 0.00 0.09 0.01 0.01 0.00 23 0.00 0.00 0.00 0.01 0.00 23 0.00 0.30


1320 1,320 104,231 16.55 0.25 4.16 0.56 0.54 0.01 1,173 0.01 0.06 0.00 0.42 0.04 1,188 0.20 15.31
12 1,848 1,848 35,162 5.58 0.08 1.40 0.19 0.18 0.00 396 0.00 0.02 0.00 0.14 0.01 401 0.07 5.17


1320 1,320 1,442 0.26 0.00 0.06 0.01 0.01 0.00 16 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
12 1,848 1,848 2,019 0.36 0.00 0.09 0.01 0.01 0.00 23 0.00 0.00 0.00 0.01 0.00 23 0.00 0.30


2 N/A 264 264 31,522 3.13 0.08 2.23 0.09 0.09 0.22 354.64 0.01 0.00 0.00 0.01 356 0.40 0.79


24 N/A 3,360 3,360 540,617 58.33 1.43 41.50 1.66 1.61 3.84 6,082 0.25 0.05 0.00 0.10 6,103 6.88 13.47


24 N/A 3,360 3,360 1,478,400 207.70 5.11 147.78 5.91 5.73 10.50 16,633 0.67 0.13 0.00 0.49 16,689 18.82 36.84
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Motion compensation system Motion compensation 
system engine


Pile driving hammer Pile driving hammer 
engine 


Noise mitigation device 


Air compressor


Acoustic monitoring vessel


Anchor handling tug 
supply


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


Secondary work and possibly 
grouting vessel


Tugboat 


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


100% 31,522 3 0 2 0 0 0 355 0 0 0 0 0 356 0 1 0.01


100% 540,617 58 1 42 2 2 4 6,082 0 0 0 0 0 6,103 7 13 0.18


100% 1,478,400 208 5 148 6 6 10 16,633 1 0 0 0 0 16,689 19 37 0.48


0.01


0.01


0.00


0.05


0.01


0.00


0.00


0.00


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


318,140 53 1 13 2 2 0 3,556 0 0 0 1 0 3,603 1 47


110,202 18 0 4 1 1 0 1,240 0 0 0 0 0 1,256 0 16


995,122 175 4 42 6 6 1 11,935 0 1 0 5 1 12,095 2 158


369,834 61 1 15 2 2 0 4,134 0 0 0 2 0 4,189 1 54


142,854 23 0 6 1 1 0 1,607 0 0 0 1 0 1,628 0 21


142,854 23 0 6 1 1 0 1,607 0 0 0 1 0 1,628 0 21


142,854 23 0 6 1 1 0 1,607 0 0 0 1 0 1,628 0 21


100%


100%


100%


100%


100%


100%


100%


100%
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Motion compensation system Motion compensation 
system engine


Pile driving hammer Pile driving hammer 
engine 


Noise mitigation device 


Air compressor


Acoustic monitoring vessel


Anchor handling tug 
supply


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


Secondary work and possibly 
grouting vessel


Tugboat 


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% in Worst Case 


Year 


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


48%
15,283 2 0 1 0 0 0 172 0 0 0 0 0 173 0 0 0


100%


49%
262,585 28 1 20 1 1 2 2,954 0 0 0 0 0 2,964 3 7 0


100%


49%


718,080 101 2 72 3 3 5 8,079 0 0 0 0 0 8,106 9 18 0


100%


100%


100%


100%


100%


100%


100%


100%


100%


0


0


0


0


0


0


0


0


69,262 11 0 3 0 0 0 779 0 0 0 0 0 790 0 10


69,262 11 0 3 0 0 0 779 0 0 0 0 0 790 0 10


179,314 30 1 7 1 1 0 2,004 0 0 0 1 0 2,031 0 26


69,262 11 0 3 0 0 0 779 0 0 0 0 0 790 0 10


53,431 9 0 2 0 0 0 601 0 0 0 0 0 609 0 8


482,483 85 2 20 3 3 1 5,787 0 0 0 2 0 5,864 1 77


121,550 20 0 5 1 1 0 1,359 0 0 0 1 0 1,377 0 18


154,249 26 0 6 1 1 0 1,724 0 0 0 1 0 1,747 0 23


48%


48%


48%


48%


48%


48%


48%


48%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind Construction Emissions 
WTG Installation 


Main Engine - In Transit 3736 14,944 8 0.83 3, main 7 2 115 229 387
Main Engine - Maneuvering 3736 14,944 0.2 3, main 7 387
Auxiliary Engines - Transit 1900 1,900 8 0.27 2, auxiliary 18 2 115 229 387
Auxiliary Engines - Maneuvering 1900 1900 0.45 2, auxiliary 18 387
Auxiliary Engines - Hoteling 1900 1900 0.22 2, auxiliary
Main Engine - In Transit 3150 18,900 10 0.83 3, main 7 2 115 229 387
Main Engine - Maneuvering 3150 18,900 0.2 3, main 7 387
Auxiliary Engines - Transit 3150 6,300 10 0.27 3, auxiliary 18 2 115 229 387
Auxiliary Engines - Maneuvering 3150 6300 0.45 3, auxiliary 18 387
Auxiliary Engines - Hoteling 3150 6300 0.22 3, auxiliary 
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 33 50 1,650 99
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 99
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 33 50 1,650 99
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 99
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 32 50 1,600 96
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 96
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 32 50 1,600 96
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 96
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 32 50 1,600 96
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 96
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 32 50 1,600 96
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 96
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 32 50 1,600 96
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 96
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 32 50 1,600 96
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 96
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,525 5,050 6 0.83 1 & 2 main 11 28 50 1,400 303
Main Engine - Maneuvering 2525 5,050 0.2 1 & 2 main 11 303
Auxiliary Engines - Transit 180 360 6 0.43 1, auxiliary 22 28 50 1,400 303
Auxiliary Engines - Maneuvering 180 360 0.43 1, auxiliary 22 303
Auxiliary Engines - Hoteling 180 360 0 1, auxiliary 22
Main Engine - In Transit 2,525 5,050 6 0.83 1 & 2 main 11 28 50 1,400 303
Main Engine - Maneuvering 2525 5,050 0.2 1 & 2 main 11 303
Auxiliary Engines - Transit 180 360 6 0.43 1, auxiliary 22 28 50 1,400 303
Auxiliary Engines - Maneuvering 180 360 0.43 1, auxiliary 22 303
Auxiliary Engines - Hoteling 180 360 0 1, auxiliary 22
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 97 50 4,850 310
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 310
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 97 50 4,850 310
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 310
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 


SBMT to SWDA


SBMT to SWDA


SBMT to SWDA


SBMT to SWDA


New Bedford to 
SWDA


SBMT to SWDA


SBMT to SWDA
Crew transfer vessel


2


Crew transfer vessel for WTG 
installation 


2


2


2


2


2


4
WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


2


8


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Tugboat 


2


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


Europe directly 
to SWDA  + 
Supplies & 
Bunkering 
Offshore


Europe directly 
to SWDA  + 
Supplies & 
Bunkering 
Offshore


2


2


2


2


2


2


1
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Installation 


Crew transfer vesselCrew transfer vessel for WTG 
installation 


WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Tugboat 


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


29 29 20,395 3.92 0.06 0.90 0.12 0.12 0.00 253 0.00 0.01 0.00 0.09 0.01 257 0.04 3.31
0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00


29 29 933 0.19 0.00 0.04 0.01 0.01 0.00 10 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
24 9,259 9,259 502,783 100.76 1.22 21.64 2.79 2.71 0.05 5,657 0.03 0.27 0.00 2.08 0.19 5,731 0.97 73.85


23 23 20,636 3.97 0.06 0.91 0.12 0.12 0.01 256.23 0.00 0.01 0.00 0.09 0.01 260 0.04 3.35
0 0 0 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 0.00 0.00


23 23 2,625 0.50 0.01 0.11 0.01 0.01 0.00 27.83 0.00 0.00 0.00 0.01 0.00 28 0.00 0.36
24 9,265 9,265 1,769,858 334.31 4.05 71.81 9.27 8.98 0.17 18767.91 0.12 0.90 0.00 6.91 0.63 19,016 3.23 245.04


275 275 78,564 12.98 0.24 3.12 0.45 0.43 0.05 877.70 0.01 0.04 0.00 0.33 0.04 889 0.15 11.54
24 2,101 2,101 144,633 23.90 0.44 5.75 0.82 0.79 0.08 1615.82 0.01 0.08 0.00 0.61 0.07 1,637 0.28 21.25


275 275 4,206 0.74 0.01 0.18 0.02 0.02 0.00 47.32 0.00 0.00 0.00 0.02 0.00 48 0.01 0.62
24 2,101 2,101 32,130 5.63 0.08 1.38 0.18 0.17 0.00 361.49 0.00 0.02 0.00 0.13 0.01 366 0.06 4.72


267 267 76,183 12.59 0.23 3.03 0.43 0.42 0.04 851.11 0.01 0.04 0.00 0.32 0.03 862 0.15 11.19
24 2,037 2,037 140,250 23.18 0.43 5.57 0.80 0.77 0.08 1566.86 0.01 0.08 0.00 0.59 0.06 1,588 0.27 20.60


267 267 4,078 0.71 0.01 0.18 0.02 0.02 0.00 45.88 0.00 0.00 0.00 0.02 0.00 46 0.01 0.60
24 2,037 2,037 31,157 5.46 0.08 1.34 0.17 0.17 0.00 350.53 0.00 0.02 0.00 0.13 0.01 355 0.06 4.58


267 267 76,183 12.59 0.23 3.03 0.43 0.42 0.04 851.11 0.01 0.04 0.00 0.32 0.03 862 0.15 11.19
24 2,037 2,037 140,250 23.18 0.43 5.57 0.80 0.77 0.08 1566.86 0.01 0.08 0.00 0.59 0.06 1,588 0.27 20.60


267 267 4,078 0.71 0.01 0.18 0.02 0.02 0.00 45.88 0.00 0.00 0.00 0.02 0.00 46 0.01 0.60
24 2,037 2,037 31,157 5.46 0.08 1.34 0.17 0.17 0.00 350.53 0.00 0.02 0.00 0.13 0.01 355 0.06 4.58


267 267 76,183 12.59 0.23 3.03 0.43 0.42 0.04 851.11 0.01 0.04 0.00 0.32 0.03 862 0.15 11.19
24 2,037 2,037 140,250 23.18 0.43 5.57 0.80 0.77 0.08 1566.86 0.01 0.08 0.00 0.59 0.06 1,588 0.27 20.60


267 267 4,078 0.71 0.01 0.18 0.02 0.02 0.00 45.88 0.00 0.00 0.00 0.02 0.00 46 0.01 0.60
24 2,037 2,037 31,157 5.46 0.08 1.34 0.17 0.17 0.00 350.53 0.00 0.02 0.00 0.13 0.01 355 0.06 4.58


233 233 62,113 10.26 0.19 2.47 0.35 0.34 0.04 693.91 0.00 0.03 0.00 0.26 0.03 703 0.12 9.12
24 7,039 7,039 451,487 74.61 1.38 17.94 2.56 2.47 0.26 5043.94 0.03 0.24 0.00 1.91 0.20 5,111 0.87 66.32


233 233 2,294 0.40 0.01 0.10 0.01 0.01 0.00 25.81 0.00 0.00 0.00 0.01 0.00 26 0.00 0.34
24 7039 7,039 69,198 12.13 0.17 2.98 0.38 0.37 0.01 778.53 0.00 0.04 0.00 0.29 0.03 789 0.13 10.16


233 233 62,113 10.26 0.19 2.47 0.35 0.34 0.04 693.91 0.00 0.03 0.00 0.26 0.03 703 0.12 9.12
24 7,039 7,039 451,487 74.61 1.38 17.94 2.56 2.47 0.26 5043.94 0.03 0.24 0.00 1.91 0.20 5,111 0.87 66.32


233 233 2,294 0.40 0.01 0.10 0.01 0.01 0.00 25.81 0.00 0.00 0.00 0.01 0.00 26 0.00 0.34
24 7039 7,039 69,198 12.13 0.17 2.98 0.38 0.37 0.01 778.53 0.00 0.04 0.00 0.29 0.03 789 0.13 10.16


285 285 22,491 3.57 0.05 0.90 0.12 0.12 0.00 253.03 0.00 0.01 0.00 0.09 0.01 256 0.04 3.30
24 7,146 7,146 135,960 21.59 0.32 5.42 0.73 0.71 0.01 1529.55 0.01 0.07 0.00 0.55 0.05 1,550 0.26 19.97


285 285 311 0.06 0.00 0.01 0.00 0.00 0.00 3.50 0.00 0.00 0.00 0.00 0.00 4 0.00 0.05
24 7,146 7,146 7,805 1.40 0.02 0.34 0.04 0.04 0.00 87.82 0.00 0.00 0.00 0.03 0.00 89 0.02 1.15
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Installation 


Crew transfer vesselCrew transfer vessel for WTG 
installation 


WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Tugboat 


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


0.00


0.01


524,111 105 1 23 3 3 0 5,920 0 0 0 2 0 5,999 1 77


1,793,118 339 4 73 9 9 0 19,052 0 1 0 7 1 19,304 3 249


259,533 43 1 10 1 1 0 2,902 0 0 0 1 0 2,941 1 38 0.01


251,668 42 1 10 1 1 0 2,814 0 0 0 1 0 2,852 0 37 0.01


251,668 42 1 10 1 1 0 2,814 0 0 0 1 0 2,852 0 37 0.01


251,668 42 1 10 1 1 0 2,814 0 0 0 1 0 2,852 0 37 0.01


585,091 97 2 23 3 3 0 6,542 0 0 0 2 0 6,629 1 86 0.01


585,091 97 2 23 3 3 0 6,542 0 0 0 2 0 6,629 1 86 0.01


166,568 27 0 7 1 1 0 1,874 0 0 0 1 0 1,899 0 24 0.00


100%


100%


100%


100%


100%


100%


100%


100%


100%
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Installation 


Crew transfer vesselCrew transfer vessel for WTG 
installation 


WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Tugboat 


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% in Worst Case 


Year 


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


0%


0%


0%


0%


0%


0%


0%


0%


0%0


0


0


0


0


0


0


0


0


80,056 13 0 3 0 0 0 901 0 0 0 0 0 913 0 12


281,207 47 1 11 2 2 0 3,144 0 0 0 1 0 3,186 1 41


281,207 47 1 11 2 2 0 3,144 0 0 0 1 0 3,186 1 41


120,957 20 0 5 1 1 0 1,353 0 0 0 1 0 1,371 0 18


120,957 20 0 5 1 1 0 1,353 0 0 0 1 0 1,371 0 18


124,737 21 0 5 1 1 0 1,395 0 0 0 1 0 1,413 0 18


120,957 20 0 5 1 1 0 1,353 0 0 0 1 0 1,371 0 18


251,898 50 1 11 1 1 0 2,845 0 0 0 1 0 2,883 0 37


861,809 163 2 35 5 4 0 9,157 0 0 0 3 0 9,278 2 120


48%


48%


48%


48%


48%


48%


48%


48%


48%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind Construction Emissions 
WTG Commissioning 


Main Engine - In Transit 2400 4,800 11 0.83 1 & 2 main 3 34 50 1,700 443
Main Engine - Maneuvering 2400 4,800 0.4 1 & 2 main 3 443
Auxiliary Engines - Transit three 550 kW + one 910 kW 2,560 11 0.56 1 & 2 auxiliary 14 34 50 1,700 443
Auxiliary Engines - Maneuvering three 550 kW + one 910 kW 2560 0.56 1 & 2 auxiliary 14 443
Auxiliary Engines - Hoteling three 550 kW + one 910 kW 2560 0 1 & 2 auxiliary 
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 119 50 5,950 358
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 358
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 119 50 5,950 358
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 358
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 119 50 5,950 358
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 358
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 119 50 5,950 358
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 358
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 


WTG generators for 
construction 


150 kW diesel generator 
Engine 1 150 150 N/A 1 39 N/A N/A N/A N/A 443


SF6 Emissions Fugitive Emissions (two years of construction per phase) 
Inter-Array Cable Installation  


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 16 66 1,056 16
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 16
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 16 66 1,056 16
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 16
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 1611 1611 10 0.83 1 & 2 main 3 16 66 1,056 40
Main Engine - Maneuvering 1611 1611 0.2 1 & 2 main 3 40
Auxiliary Engines - Transit 123 246 10 0.56 1 & 2 auxiliary 14 16 66 1,056 40
Auxiliary Engines - Maneuvering 123 246 0.56 1 & 2 auxiliary 14 40
Auxiliary Engines - Hoteling 123 246 0 1 & 2 auxiliary 14
Main Engine - In Transit 1750 5,250 11 0.83 1 & 2 main 3 8 82 656 170
Main Engine - Maneuvering 1750 5,250 0.4 1 & 2 main 3 170
Auxiliary Engines - Transit 1750 1,750 11 0.56 2, auxiliary 14 8 82 656 170
Auxiliary Engines - Maneuvering 1750 1750 0.56 2, auxiliary 14 170
Auxiliary Engines - Hoteling 1750 1750 0 2, auxiliary 14
Main Engine - In Transit one 1840kW, two 1380kW 4600 11 0.83 1 & 2 main 3 8 82 656 170
Main Engine - Maneuvering one 1840kW, two 1380kW 4600 0.4 1 & 2 main 3 170
Auxiliary Engines - Transit 1840 1840 11 0.56 2, auxiliary 14 8 82 656 170
Auxiliary Engines - Maneuvering 1840 1840 0.56 2, auxiliary 14 170
Auxiliary Engines - Hoteling 1840 1840 0 2, auxiliary 14
Main Engine - In Transit 1750 5,250 11 0.83 1 & 2 main 3 16 66 1,056 260
Main Engine - Maneuvering 1750 5,250 0.4 1 & 2 main 3 260
Auxiliary Engines - Transit 1750 1,750 11 0.56 2, auxiliary 14 16 66 1,056 260
Auxiliary Engines - Maneuvering 1750 1750 0.56 2, auxiliary 14 260
Auxiliary Engines - Hoteling 1750 1750 0 2, auxiliary 14
Main Engine - In Transit one 1840kW, two 1380kW 4600 11 0.83 1 & 2 main 3 16 66 1,056 240
Main Engine - Maneuvering one 1840kW, two 1380kW 4600 0.4 1 & 2 main 3 240
Auxiliary Engines - Transit 1840 1840 11 0.56 1 & 2 auxiliary 14 16 66 1,056 240
Auxiliary Engines - Maneuvering 1840 1840 0.56 1 & 2 auxiliary 14 240
Auxiliary Engines - Hoteling 1840 1840 0 1 & 2 auxiliary 14
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 300 50 15,000 300
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 300
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 300 50 15,000 300
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 300
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 300 50 15,000 300
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 300
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 300 50 15,000 300
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 300
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


SBMT to SWDA


Support vessel 


2


SBMT to SWDA


Bridgeport to 
SWDA


Bridgeport to 
SWDA


Panama City to 
SWDA 


Bridgeport to 
SWDA


Bridgeport to 
SWDA


SBMT to SWDA


Bridgeport to 
SWDA


Bridgeport to 
SWDA


Bridgeport to 
SWDA


Crew transfer vesselCrew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


2


2


Support vessel 


Crew transfer vessel 2


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


2


2
Crew transfer vessel 1


4


2


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


1


Crew transfer vessel


2


2


4


4


4


4


2


2


2


Survey vessel 


2
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Commissioning 


WTG generators for 
construction 


150 kW diesel generator 


SF6 Emissions 
Inter-Array Cable Installation  


Support vessel 


Crew transfer vesselCrew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


Support vessel 


Crew transfer vessel 2


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


Crew transfer vessel 1


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


Crew transfer vessel


Survey vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


155 155 39,103 6.44 0.17 1.49 0.23 0.22 0.06 431 0.00 0.02 0.00 0.17 0.02 437 0.08 5.74
24 10,477 10,477 1,277,586 210.52 5.46 48.75 7.56 7.25 1.89 14,082 0.09 0.69 0.00 5.58 0.75 14,272 2.47 187.67


155 155 14,071 2.41 0.03 0.61 0.08 0.08 0.00 158 0.00 0.01 0.00 0.06 0.01 160 0.03 2.07
24 10,477 10,477 953,931 163.72 2.32 41.06 5.30 5.13 0.10 10,732 0.07 0.51 0.00 3.95 0.36 10,874 1.85 140.12


349 349 27,593 4.38 0.07 1.10 0.15 0.14 0.00 310.42 0.00 0.01 0.00 0.11 0.01 315 0.05 4.05
24 8,243 8,243 156,833 24.91 0.37 6.25 0.84 0.82 0.02 1764.37 0.01 0.08 0.00 0.63 0.06 1,788 0.30 23.04


349 349 382 0.07 0.00 0.02 0.00 0.00 0.00 4.29 0.00 0.00 0.00 0.00 0.00 4 0.00 0.06
24 8,243 8,243 9,004 1.62 0.02 0.39 0.05 0.05 0.00 101.30 0.00 0.00 0.00 0.04 0.00 103 0.02 1.32


349 349 27,593 4.38 0.07 1.10 0.15 0.14 0.00 310.42 0.00 0.01 0.00 0.11 0.01 315 0.05 4.05
24 8,243 8,243 156,833 24.91 0.37 6.25 0.84 0.82 0.02 1764.37 0.01 0.08 0.00 0.63 0.06 1,788 0.30 23.04


349 349 382 0.07 0.00 0.02 0.00 0.00 0.00 4.29 0.00 0.00 0.00 0.00 0.00 4 0.00 0.06
24 8,243 8,243 9,004 1.62 0.02 0.39 0.05 0.05 0.00 101.30 0.00 0.00 0.00 0.04 0.00 103 0.02 1.32


24 N/A 30,960 30,960 309,600 26.98 0.66 25.60 0.61 0.60 0.03 3483.22 0.14 0.03 0.00 0.10 3,495 3.94 7.71
670


122 122 5,053 0.87 0.02 0.20 0.03 0.03 0.01 56 0.00 0.00 0.00 0.02 0.00 57 0.01 0.74
12 128 128 2,551 0.44 0.01 0.10 0.02 0.01 0.00 28 0.00 0.00 0.00 0.01 0.00 29 0.00 0.37


122 122 901 0.16 0.00 0.04 0.01 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
12 128 128 944 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14


106 106 8,966 1.48 0.04 0.34 0.05 0.05 0.01 99 0.00 0.00 0.00 0.04 0.01 100 0.02 1.32
24 854 854 17,480 2.88 0.07 0.67 0.10 0.10 0.03 193 0.00 0.01 0.00 0.08 0.01 195 0.03 2.57


106 106 924 0.16 0.00 0.04 0.01 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
24 854 854 7,478 1.28 0.02 0.32 0.04 0.04 0.00 84 0.00 0.00 0.00 0.03 0.00 85 0.01 1.10


88 88 24,232 3.99 0.10 0.92 0.14 0.14 0.04 267 0.00 0.01 0.00 0.11 0.01 271 0.05 3.56
24 3,992 3,992 532,464 87.74 2.28 20.32 3.15 3.02 0.79 5,869 0.04 0.29 0.00 2.33 0.31 5,948 1.03 78.21


88 88 5,450 0.94 0.01 0.23 0.03 0.03 0.00 61 0.00 0.00 0.00 0.02 0.00 62 0.01 0.80
24 3,992 3,992 248,483 42.65 0.60 10.70 1.38 1.34 0.03 2,796 0.02 0.13 0.00 1.03 0.09 2,833 0.48 36.50


88 88 21,232 3.50 0.09 0.81 0.13 0.12 0.03 234 0.00 0.01 0.00 0.09 0.01 237 0.04 3.12
24 3,992 3,992 466,540 76.88 1.99 17.80 2.76 2.65 0.69 5,142 0.03 0.25 0.00 2.04 0.27 5,212 0.90 68.53


88 88 5,730 0.98 0.01 0.25 0.03 0.03 0.00 64 0.00 0.00 0.00 0.02 0.00 65 0.01 0.84
24 3,992 3,992 261,262 44.84 0.63 11.25 1.45 1.41 0.03 2,939 0.02 0.14 0.00 1.08 0.10 2,978 0.51 38.38


96 96 26,567 4.38 0.11 1.01 0.16 0.15 0.04 292.82 0.00 0.01 0.00 0.12 0.02 297 0.05 3.90
24 6,144 6,144 819,414 135.03 3.50 31.27 4.85 4.65 1.21 9031.57 0.06 0.44 0.00 3.58 0.48 9,154 1.59 120.36


96 96 5,975 1.03 0.01 0.26 0.03 0.03 0.00 67.22 0.00 0.00 0.00 0.02 0.00 68 0.01 0.88
24 6,144 6,144 382,393 65.63 0.93 16.46 2.12 2.06 0.04 4302.19 0.03 0.21 0.00 1.58 0.15 4,359 0.74 56.17


96 96 23,278 3.84 0.10 0.89 0.14 0.13 0.03 257 0.00 0.01 0.00 0.10 0.01 260 0.05 3.42
24 5,664 5,664 661,872 109.07 2.83 25.26 3.92 3.76 0.98 7,295 0.05 0.36 0.00 2.89 0.39 7,394 1.28 97.22


96 96 6,282 1.08 0.02 0.27 0.03 0.03 0.00 71 0.00 0.00 0.00 0.03 0.00 72 0.01 0.92
24 5,664 5,664 370,648 63.61 0.90 15.95 2.06 1.99 0.04 4,170 0.03 0.20 0.00 1.54 0.14 4,225 0.72 54.44


881 881 69,561 11.05 0.17 2.77 0.37 0.36 0.01 783 0.00 0.04 0.00 0.28 0.03 793 0.13 10.22
12 2,719 2,719 51,736 8.22 0.12 2.06 0.28 0.27 0.01 582 0.00 0.03 0.00 0.21 0.02 590 0.10 7.60


881 881 962 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
12 2,719 2,719 2,970 0.53 0.01 0.13 0.02 0.02 0.00 33 0.00 0.00 0.00 0.01 0.00 34 0.01 0.44


881 881 69,561 11.05 0.17 2.77 0.37 0.36 0.01 783 0.00 0.04 0.00 0.28 0.03 793 0.13 10.22
12 2,719 2,719 51,736 8.22 0.12 2.06 0.28 0.27 0.01 582 0.00 0.03 0.00 0.21 0.02 590 0.10 7.60


881 881 962 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
12 2,719 2,719 2,970 0.53 0.01 0.13 0.02 0.02 0.00 33 0.00 0.00 0.00 0.01 0.00 34 0.01 0.44
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Commissioning 


WTG generators for 
construction 


150 kW diesel generator 


SF6 Emissions 
Inter-Array Cable Installation  


Support vessel 


Crew transfer vesselCrew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


Support vessel 


Crew transfer vessel 2


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


Crew transfer vessel 1


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


Crew transfer vessel


Survey vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


100% 309,600 27 1 26 1 1 0 3,483 0 0 0 0 0 3,495 4 8 0.00


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 670 0 0 0.00


2,284,690 383 8 92 13 13 2 25,403 0 1 0 10 1 25,743 4 336 0.09


193,811 31 0 8 1 1 0 2,180 0 0 0 1 0 2,209 0 28 0.00


193,811 31 0 8 1 1 0 2,180 0 0 0 1 0 2,209 0 28 0.00


9,448 2 0 0 0 0 0 105 0 0 0 0 0 106 0 1 0.00


34,848 6 0 1 0 0 0 386 0 0 0 0 0 391 0 5 0.00


810,629 135 3 32 5 5 1 8,993 0 0 0 3 0 9,113 2 119 0.04


754,765 126 3 30 4 4 1 8,380 0 0 0 3 0 8,492 1 111 0.03


1,234,349 206 5 49 7 7 1 13,694 0 1 0 5 1 13,878 2 181 0.06


1,062,080 178 4 42 6 6 1 11,792 0 1 0 5 1 11,951 2 156 0.05


125,230 20 0 5 1 1 0 1,409 0 0 0 1 0 1,427 0 18 0.00


125,230 20 0 5 1 1 0 1,409 0 0 0 1 0 1,427 0 18 0.00


100%


100%


100%


100%


100%


100%


100%


100%


100%


100%


100%
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Commissioning 


WTG generators for 
construction 


150 kW diesel generator 


SF6 Emissions 
Inter-Array Cable Installation  


Support vessel 


Crew transfer vesselCrew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


Support vessel 


Crew transfer vessel 2


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


Crew transfer vessel 1


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


Crew transfer vessel


Survey vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% in Worst Case 


Year 


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


48%
148,800 13 0 12 0 0 0 1,674 0 0 0 0 0 1,680 2 4 0


0%


49% 0 0 0 0 0 0 0 0 0 0 0 0 0 327 0 0 0 50%


0%


0%


0%


100%


100%


50%


33%


33%


33%


33%


33%


0


0


0


0


0


0


0


0


0


0


0


59,191 9 0 2 0 0 0 666 0 0 0 0 0 675 0 9


59,191 9 0 2 0 0 0 666 0 0 0 0 0 675 0 9


583,423 97 2 23 3 3 1 6,472 0 0 0 3 0 6,559 1 86


501,999 84 2 20 3 3 0 5,574 0 0 0 2 0 5,648 1 74


383,149 64 1 15 2 2 0 4,251 0 0 0 2 0 4,308 1 56


356,744 60 1 14 2 2 0 3,961 0 0 0 2 0 4,014 1 52


4,466 1 0 0 0 0 0 50 0 0 0 0 0 50 0 1


16,471 3 0 1 0 0 0 182 0 0 0 0 0 185 0 2


93,149 15 0 4 1 0 0 1,048 0 0 0 0 0 1,062 0 14


93,149 15 0 4 1 0 0 1,048 0 0 0 0 0 1,062 0 14


1,098,068 184 4 44 6 6 1 12,209 0 1 0 5 1 12,373 2 16148%


48%


48%


47%


47%


47%


47%


47%


47%


47%


47%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Main Engine - In Transit 4500 13,500 13.5 0.83 3, main 3 10 76 756 33
Main Engine - Maneuvering 4500 13,500 0.4 3, main 3 33
Auxiliary Engines - Transit one 1200kW, one 492 kW 1692 13.5 0.27 2, auxiliary 14 10 76 756 33
Auxiliary Engines - Maneuvering one 1200kW, one 492 kW 1692 0.45 2, auxiliary 14 33
Auxiliary Engines - Hoteling one 1200kW, one 492 kW 1692 0.22 2, auxiliary 14
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 22 62 1,356 300
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 300
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 22 62 1,356 300
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 300
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


Generators for pull-in 
winches Engine 1 4 4 N/A 1 44 N/A N/A N/A N/A
Offshore Export Cable Installation 


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 105 53 5,551 105
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 105
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 105 53 5,551 105
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 105
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 1611 1611 10 0.83 1 & 2 main 3 84 54 4,501 84
Main Engine - Maneuvering 1611 1611 0.2 1 & 2 main 3 84
Auxiliary Engines - Transit 123 246 10 0.56 1 & 2 auxiliary 14 84 54 4,501 84
Auxiliary Engines - Maneuvering 123 246 0.56 1 & 2 auxiliary 14 84
Auxiliary Engines - Hoteling 123 246 0 1 & 2 auxiliary 14
Main Engine - In Transit one 1840kW, two 1380kW 4600 10 0.83 1 & 2 main 3 150 52 7,801 150
Main Engine - Maneuvering one 1840kW, two 1380kW 4600 0.4 1 & 2 main 3 150
Auxiliary Engines - Transit 1840 1840 10 0.56 2, auxiliary 14 150 52 7,801 150
Auxiliary Engines - Maneuvering 1840 1840 0.56 2, auxiliary 14 150
Auxiliary Engines - Hoteling 1840 1840 0 2, auxiliary 14
Main Engine - In Transit 2314 9,254 7.5 0.83 1 & 2 main 3 4 130 519 432
Main Engine - Maneuvering 2314 9,254 0.4 1 & 2 main 3 432
Auxiliary Engines - Transit 947 3,788 7.5 0.56 1 & 2 auxiliary 14 4 130 519 432
Auxiliary Engines - Maneuvering 947 3788 0.56 1 & 2 auxiliary 14 432
Auxiliary Engines - Hoteling 947 3788 0 1 & 2 auxiliary 14
Main Engine - In Transit 1920 3,840 7.5 0.83 1 & 2 main 1 4 130 519 432
Main Engine - Maneuvering 1920 3,840 0.4 1 & 2 main 1 432
Auxiliary Engines - Transit 269 538 7.5 0.43 2, auxiliary 12 4 130 519 432
Auxiliary Engines - Maneuvering 269 538 0.43 2, auxiliary 12 432
Auxiliary Engines - Hoteling 269 538 0 2, auxiliary 12
Main Engine - In Transit 0 0 6.5 0 N/A 3 4 121 483 286
Main Engine - Maneuvering 0 0 0 N/A 3 286
Auxiliary Engines - Transit 994 3976 6.5 0.56 2, auxiliary 14 4 121 483 286
Auxiliary Engines - Maneuvering 994 3976 0.56 2, auxiliary 14 286
Auxiliary Engines - Hoteling 994 3976 0 2, auxiliary 14
Main Engine - In Transit 1425 2,850 11 0.83 1 & 2 main 1 4 121 483 286
Main Engine - Maneuvering 1425 2,850 0.4 1 & 2 main 1 286
Auxiliary Engines - Transit wo 107 kW, one 60 kW, one 970 k  1,244 11 0.43 1 & 2 auxiliary 12 4 121 483 286
Auxiliary Engines - Maneuvering wo 107 kW, one 60 kW, one 970 k  1244 0.43 1 & 2 auxiliary 12 286
Auxiliary Engines - Hoteling wo 107 kW, one 60 kW, one 970 k  1244 0 1 & 2 auxiliary 12
Main Engine - In Transit 1425 2,850 11 0.83 1 & 2 main 1 4 121 483 286
Main Engine - Maneuvering 1425 2,850 0.4 1 & 2 main 1 286
Auxiliary Engines - Transit wo 107 kW, one 60 kW, one 970 k  1,244 11 0.43 1 & 2 auxiliary 12 4 121 483 286
Auxiliary Engines - Maneuvering wo 107 kW, one 60 kW, one 970 k  1244 0.43 1 & 2 auxiliary 12 286
Auxiliary Engines - Hoteling wo 107 kW, one 60 kW, one 970 k  1244 0 1 & 2 auxiliary 12
Main Engine - In Transit 1425 2,850 11 0.83 1 & 2 main 1 4 121 483 286
Main Engine - Maneuvering 1425 2,850 0.4 1 & 2 main 1 286
Auxiliary Engines - Transit wo 107 kW, one 60 kW, one 970 k  1,244 11 0.43 1 & 2 auxiliary 12 4 121 483 286
Auxiliary Engines - Maneuvering wo 107 kW, one 60 kW, one 970 k  1244 0.43 1 & 2 auxiliary 12 286
Auxiliary Engines - Hoteling wo 107 kW, one 60 kW, one 970 k  1244 0 1 & 2 auxiliary 12


2


3


4


New Bedford to 
OECC/SWDA 


New Bedford to 
OECC


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel 2


2


2


New Bedford to 
OECC 


New Bedford to 
OECC 


New Bedford to 
OECC/SWDA 


New Bedford to 
OECC


New Bedford to 
OECC


New Bedford to 
OECC


4


Preconstruction survey 


2


Cable protection vessel 


Bridgeport to 
SWDA


 Canada to 
SWDA 


2


2


0


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Anchor handling tug 
supply vessel


4


4


2


2


4


4


1


4


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


New Bedford to 
OECC 


Support vessel 


2


2
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Activity Vessel Type 


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Generators for pull-in 
winches 
Offshore Export Cable Installation 


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel


Preconstruction survey 


Cable protection vessel 


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Anchor handling tug 
supply vessel


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


Support vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


56 56 36,045 6.57 0.17 1.52 0.24 0.23 0.06 439 0.00 0.02 0.00 0.17 0.02 445 0.08 5.85
24 736 736 228,307 41.59 1.08 9.63 1.49 1.43 0.37 2,782 0.02 0.14 0.00 1.10 0.15 2,820 0.49 37.08


56 56 1,625 0.28 0.00 0.07 0.01 0.01 0.00 18 0.00 0.00 0.00 0.01 0.00 19 0.00 0.24
24 736 736 35,590 6.11 0.09 1.53 0.20 0.19 0.00 400 0.00 0.02 0.00 0.15 0.01 406 0.07 5.23


80 80 6,288 1.00 0.01 0.25 0.03 0.03 0.00 70.74 0.00 0.00 0.00 0.03 0.00 72 0.01 0.92
24 7,120 7,120 135,481 21.52 0.32 5.40 0.73 0.71 0.01 1524.16 0.01 0.07 0.00 0.54 0.05 1,544 0.26 19.90


80 80 87 0.02 0.00 0.00 0.00 0.00 0.00 0.98 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 7,120 7,120 7,778 1.40 0.02 0.33 0.04 0.04 0.00 87.51 0.00 0.00 0.00 0.03 0.00 89 0.02 1.14


8 1,056 1,056 541 0.04 0.00 0.04 0.00 0.00 0.00 6.09 0.00 0.00 0.00 0.00 6 0.01 0.01


457 457 18,903 3.24 0.07 0.74 0.11 0.11 0.02 209 0.00 0.01 0.00 0.08 0.01 212 0.04 2.78
12 1,185 1,185 23,610 4.04 0.09 0.92 0.14 0.13 0.03 262 0.00 0.01 0.00 0.10 0.01 265 0.05 3.47


457 457 3,371 0.60 0.01 0.15 0.02 0.02 0.00 38 0.00 0.00 0.00 0.01 0.00 38 0.01 0.50
12 1,185 1,185 8,736 1.55 0.02 0.38 0.05 0.05 0.00 98 0.00 0.00 0.00 0.04 0.00 100 0.02 1.28


450 450 38,215 6.30 0.16 1.46 0.23 0.22 0.06 421 0.00 0.02 0.00 0.17 0.02 427 0.07 5.61
12 558 558 11,414 1.88 0.05 0.44 0.07 0.06 0.02 126 0.00 0.01 0.00 0.05 0.01 128 0.02 1.68


450 450 3,939 0.68 0.01 0.17 0.02 0.02 0.00 44 0.00 0.00 0.00 0.02 0.00 45 0.01 0.58
12 558 558 4,883 0.84 0.01 0.21 0.03 0.03 0.00 55 0.00 0.00 0.00 0.02 0.00 56 0.01 0.72


780 780 189,156 31.17 0.81 7.22 1.12 1.07 0.28 2,085 0.01 0.10 0.00 0.83 0.11 2,113 0.37 27.79
12 1,020 1,020 119,181 19.64 0.51 4.55 0.71 0.68 0.18 1,314 0.01 0.06 0.00 0.52 0.07 1,331 0.23 17.51


780 780 51,049 8.76 0.12 2.20 0.28 0.27 0.01 574 0.00 0.03 0.00 0.21 0.02 582 0.10 7.50
12 1,020 1,020 66,742 11.45 0.16 2.87 0.37 0.36 0.01 751 0.00 0.04 0.00 0.28 0.03 761 0.13 9.80


69 69 33,725 5.56 0.14 1.29 0.20 0.19 0.05 372 0.00 0.02 0.00 0.15 0.02 377 0.07 4.95
24 10,299 10,299 2,421,095 398.95 10.35 92.39 14.33 13.74 3.58 26,685 0.17 1.30 0.00 10.58 1.42 27,046 4.69 355.64


69 69 9,314 1.60 0.02 0.40 0.05 0.05 0.00 105 0.00 0.01 0.00 0.04 0.00 106 0.02 1.37
24 10,299 10,299 1,387,460 238.12 3.37 59.72 7.71 7.47 0.14 15,610 0.10 0.75 0.00 5.75 0.53 15,816 2.69 203.81


69 69 13,994 2.25 0.06 0.52 0.08 0.08 0.02 154.50 0.00 0.01 0.00 0.06 0.01 157 0.03 2.06
24 10,299 10,299 1,004,647 161.48 4.17 37.67 6.00 5.76 1.37 11091.87 0.07 0.54 0.00 4.43 0.58 11,241 1.95 147.57


69 69 1,016 0.17 0.00 0.04 0.01 0.01 0.00 11.43 0.00 0.00 0.00 0.00 0.00 12 0.00 0.15
24 10,299 10,299 151,312 25.95 0.37 6.51 0.84 0.81 0.02 1702.37 0.01 0.08 0.00 0.63 0.06 1,725 0.29 22.23


74 74 0 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 0.00 0.00
24 6,790 6,790 0 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 0.00 0.00


74 74 10,518 1.81 0.03 0.45 0.06 0.06 0.00 118.33 0.00 0.01 0.00 0.04 0.00 120 0.02 1.54
24 6,790 6,790 960,092 164.77 2.33 41.33 5.33 5.17 0.10 10801.71 0.07 0.52 0.00 3.98 0.36 10,945 1.86 141.03


44 44 6,603 1.06 0.03 0.25 0.04 0.04 0.01 72.90 0.00 0.00 0.00 0.03 0.00 74 0.01 0.97
24 6,820 6,820 493,771 79.36 2.05 18.51 2.95 2.83 0.67 5451.50 0.03 0.27 0.00 2.18 0.28 5,525 0.96 72.53


44 44 1,493 0.26 0.00 0.06 0.01 0.01 0.00 16.80 0.00 0.00 0.00 0.01 0.00 17 0.00 0.22
24 6,820 6,820 231,691 39.73 0.56 9.97 1.29 1.25 0.02 2606.69 0.02 0.12 0.00 0.96 0.09 2,641 0.45 34.03


44 44 6,603 1.06 0.03 0.25 0.04 0.04 0.01 72.90 0.00 0.00 0.00 0.03 0.00 74 0.01 0.97
24 6,820 6,820 493,771 79.36 2.05 18.51 2.95 2.83 0.67 5451.50 0.03 0.27 0.00 2.18 0.28 5,525 0.96 72.53


44 44 1,493 0.26 0.00 0.06 0.01 0.01 0.00 16.80 0.00 0.00 0.00 0.01 0.00 17 0.00 0.22
24 6,820 6,820 231,691 39.73 0.56 9.97 1.29 1.25 0.02 2606.69 0.02 0.12 0.00 0.96 0.09 2,641 0.45 34.03


44 44 6,603 1.06 0.03 0.25 0.04 0.04 0.01 72.90 0.00 0.00 0.00 0.03 0.00 74 0.01 0.97
24 6,820 6,820 493,771 79.36 2.05 18.51 2.95 2.83 0.67 5451.50 0.03 0.27 0.00 2.18 0.28 5,525 0.96 72.53


44 44 1,493 0.26 0.00 0.06 0.01 0.01 0.00 16.80 0.00 0.00 0.00 0.01 0.00 17 0.00 0.22
24 6,820 6,820 231,691 39.73 0.56 9.97 1.29 1.25 0.02 2606.69 0.02 0.12 0.00 0.96 0.09 2,641 0.45 34.03
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Activity Vessel Type 


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Generators for pull-in 
winches 
Offshore Export Cable Installation 


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel


Preconstruction survey 


Cable protection vessel 


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Anchor handling tug 
supply vessel


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


Support vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


100% 541 0 0 0 0 0 0 6 0 0 0 0 0 6 0 0 0.00


301,566 55 1 13 2 2 0 3,640 0 0 0 1 0 3,689 1 48 0.02


149,634 24 0 6 1 1 0 1,683 0 0 0 1 0 1,706 0 22 0.00


31,829 5 0 1 0 0 0 354 0 0 0 0 0 359 0 5 0.00


34,062 6 0 1 0 0 0 377 0 0 0 0 0 382 0 5 0.00


248,325 41 1 10 1 1 0 2,753 0 0 0 1 0 2,790 0 36 0.01


1,170,969 190 5 45 7 7 1 12,960 0 1 0 5 1 13,134


3,851,593 644 14 154 22 21 4 42,772 0 2 0 17 2 43,345 7 566


110,053 19 0 5 1 1 0 1,238 0 0 0 0 0 1,255 0 16 0.00


83,175 14 0 3 0 0 0 924 0 0 0 0 0 936 0 12 0.00


83,175 14 0 3 0 0 0 924 0 0 0 0 0 936 0 12 0.00


0 0


100%


58%


58%


58%


0.17


11%


11%


11%


100% 2 172 0.06


0.001211% 83,175 14 0 3 0 0 0 924 0 0 0 936 0


100%


100%
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Activity Vessel Type 


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Generators for pull-in 
winches 
Offshore Export Cable Installation 


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel


Preconstruction survey 


Cable protection vessel 


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Anchor handling tug 
supply vessel


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


Support vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% in Worst Case 


Year 


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


48%
262 0 0 0 0 0 0 3 0 0 0 0 0 3 0 0 0


33%


0%


33%


100%


100%


100%


100%


100%


100%


100%


100%


100%


0


0


0


0


0


0


0


0


0


0


0


79,309 13 0 3 0 0 0 881 0 0 0 0 0 893 0 12


79,309 13 0 3 0 0 0 881 0 0 0 0 0 893 0 12


104,938 18 0 5 1 1 0 1,181 0 0 0 0 0 1,196 0 15


79,309 13 0 3 0 0 0 881 0 0 0 0 0 893 0 12


1,262,285 211 5 50 7 7 1 14,018 0 1 0 5 1 14,205 2 185


383,762 62 2 15 2 2 0 4,247 0 0 0 2 0 4,305 1 56


95,622 16 0 4 1 1 0 1,060 0 0 0 0 0 1,074 0 14


12,256 2 0 0 0 0 0 136 0 0 0 0 0 138 0 2


13,116 2 0 1 0 0 0 145 0 0 0 0 0 147 0 2


142,537 26 1 6 1 1 0 1,720 0 0 0 1 0 1,744 0 23


70,725 11 0 3 0 0 0 796 0 0 0 0 0 806 0 10


47%


47%


39%


39%


39%


33%


33%


95%


95%


95%


95%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


Main Engine - In Transit 4500 13,500 13.5 0.83 3, main 3 4 125 501 70
Main Engine - Maneuvering 4500 13,500 0.4 3, main 3 70
Auxiliary Engines - Transit one 1200kW, one 492 kW 1692 13.5 0.27 2, auxiliary 14 4 125 501 70
Auxiliary Engines - Maneuvering one 1200kW, one 492 kW 1692 0.45 2, auxiliary 14 70
Auxiliary Engines - Hoteling one 1200kW, one 492 kW 1692 0.22 2, auxiliary 14
Main Engine - In Transit 749 1,498 25 0.83 1 & 2 main 4 160 50 7,978 160
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 160
Auxiliary Engines - Transit 20 40 25 0.43 1 & 2 auxiliary 15 160 50 7,978 160
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 160
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 25 0.83 1 & 2 main 4 86 50 4,286 1080
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 1080
Auxiliary Engines - Transit 20 40 25 0.43 1 & 2 auxiliary 15 86 50 4,286 1080
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 1080
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


ESP Overseas Transport
Main Engine - In Transit 12,600 12,600 18 0.83 3, main 10 5 50 250 25
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 25
Auxiliary Engines - Transit 2,407 2,407 18 0.27 2, auxiliary 21 5 50 250 25
Auxiliary Engines - Maneuvering 2407 2407 0.45 2, auxiliary 21 25
Auxiliary Engines - Hoteling 2407 2407 0.22 2, auxiliary 21
Main Engine - In Transit 2540 5,080 13.9 0.83 1 & 2 main 11 5 50 250 25
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 25
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 5 50 250 25
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 25
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 12,600 12,600 18 0.83 3, main 10 5 50 250 25
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 25
Auxiliary Engines - Transit 2,407 2,407 18 0.27 1 & 2 auxiliary 21 5 50 250 25
Auxiliary Engines - Maneuvering 2406.6 2407 0.45 1 & 2 auxiliary 21 25
Auxiliary Engines - Hoteling 2406.6 2407 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 2540 5080 13.9 0.83 1 & 2 main 11 5 50 250 25
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 25
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 5 50 250 25
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 25
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22


New Bedford to 
OECC 


Vineyard Haven 
to OECC 


3


2


1


1
Arthur Kill to 


SWDA


ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


Europe to 
Arthur Kill for 
completion; 


then Arthur Kill 
to SWDA


Europe to 
SWDA 


 Arthur Kill to 
SWDA


ESP topside overseas 
transport assisting tug 


Canada to 
OECC/SWDA 


Tugboat


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


2


1


1


1


1


2
Crew transfer vessel


Tugboat


2


2


2


2
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Activity Vessel Type 


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


ESP Overseas Transport
ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


ESP topside overseas 
transport assisting tug 


Tugboat


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


Crew transfer vessel


Tugboat


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


37 37 23,887 4.35 0.11 1.01 0.16 0.15 0.04 291 0.00 0.01 0.00 0.12 0.02 295 0.05 3.88
24 1,643 1,643 509,623 92.84 2.41 21.50 3.34 3.20 0.83 6,210 0.04 0.30 0.00 2.46 0.33 6,294 1.09 82.76


37 37 1,077 0.18 0.00 0.05 0.01 0.01 0.00 12 0.00 0.00 0.00 0.00 0.00 12 0.00 0.16
24 1,643 1,643 79,443 13.63 0.19 3.42 0.44 0.43 0.01 894 0.01 0.04 0.00 0.33 0.03 906 0.15 11.67


319 319 25,198 4.00 0.06 1.00 0.14 0.13 0.00 283 0.00 0.01 0.00 0.10 0.01 287 0.05 3.70
12 1,596 1,596 30,359 4.82 0.07 1.21 0.16 0.16 0.00 342 0.00 0.02 0.00 0.12 0.01 346 0.06 4.46


319 319 349 0.06 0.00 0.02 0.00 0.00 0.00 4 0.00 0.00 0.00 0.00 0.00 4 0.00 0.05
12 1,596 1,596 1,743 0.31 0.00 0.08 0.01 0.01 0.00 20 0.00 0.00 0.00 0.01 0.00 20 0.00 0.26


171 171 13,536 2.15 0.03 0.54 0.07 0.07 0.00 152 0.00 0.01 0.00 0.05 0.01 154 0.03 1.99
24 25,749 25,749 489,923 77.81 1.16 19.54 2.64 2.55 0.05 5,512 0.03 0.26 0.00 1.97 0.18 5,585 0.95 71.97


171 171 187 0.03 0.00 0.01 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00 0.00 2 0.00 0.03
24 25,749 25,749 28,126 5.06 0.07 1.21 0.16 0.15 0.00 316 0.00 0.02 0.00 0.12 0.01 321 0.05 4.13


14 14 8,344 1.51 0.03 0.37 0.05 0.05 0.00 103.20 0.00 0.00 0.00 0.04 0.00 105 0.02 1.36
24 586 586 84,845 15.38 0.27 3.73 0.52 0.50 0.05 1049.45 0.01 0.05 0.00 0.39 0.04 1,063 0.18 13.78


14 14 573 0.10 0.00 0.02 0.00 0.00 0.00 6.45 0.00 0.00 0.00 0.00 0.00 7 0.00 0.08
24 586 586 40,312 7.30 0.10 1.74 0.22 0.22 0.00 453.53 0.00 0.02 0.00 0.17 0.02 460 0.08 5.92


18 18 4,816 0.80 0.01 0.19 0.03 0.03 0.00 54 0.00 0.00 0.00 0.02 0.00 55 0.01 0.71
24 582 582 37,554 6.21 0.12 1.49 0.21 0.21 0.02 420 0.00 0.02 0.00 0.16 0.02 425 0.07 5.52


18 18 98 0.02 0.00 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 582 582 3,163 0.55 0.01 0.14 0.02 0.02 0.00 36 0.00 0.00 0.00 0.01 0.00 36 0.01 0.46


14 14 8,344 1.51 0.03 0.37 0.05 0.05 0.00 103.20 0.00 0.00 0.00 0.04 0.00 105 0.02 1.36
24 586 586 84,845 15.38 0.27 3.73 0.52 0.50 0.05 1049.45 0.01 0.05 0.00 0.39 0.04 1,063 0.18 13.78


14 14 573 0.10 0.00 0.02 0.00 0.00 0.00 6.45 0.00 0.00 0.00 0.00 0.00 7 0.00 0.08
24 586 586 40,312 7.30 0.10 1.74 0.22 0.22 0.00 453.53 0.00 0.02 0.00 0.17 0.02 460 0.08 5.92


18 18 4,816 0.80 0.01 0.19 0.03 0.03 0.00 53.81 0.00 0.00 0.00 0.02 0.00 55 0.01 0.71
24 582 582 37,554 6.21 0.12 1.49 0.21 0.21 0.02 419.55 0.00 0.02 0.00 0.16 0.02 425 0.07 5.52


18 18 98 0.02 0.00 0.00 0.00 0.00 0.00 1.10 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 582 582 3,163 0.55 0.01 0.14 0.02 0.02 0.00 35.59 0.00 0.00 0.00 0.01 0.00 36 0.01 0.46
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Activity Vessel Type 


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


ESP Overseas Transport
ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


ESP topside overseas 
transport assisting tug 


Tugboat


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


Crew transfer vessel


Tugboat


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


357,824 65 2 15 2 2 1 4,316 0 0 0 2 0 4,375 1 57 0.02


33,594 5 0 1 0 0 0 378 0 0 0 0 0 383 0 5 0.00


309,890 50 1 12 2 2 0 3,486 0 0 0 1 0 3,532 1 46 0.00


134,074 24 0 6 1 1 0 1,613 0 0 0 1 0 1,634 0 21 0.00


45,631 8 0 2 0 0 0 510 0 0 0 0 0 517 0 7 0.00


134,074 24 0 6 1 1 0 1,613 0 0 0 1 0 1,634 0 21 0.00


45,631 8 0 2 0 0 0 510 0 0 0 0 0 517 0 7 0.00


58%


100%


58%


58%


100%


100%


100%
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Activity Vessel Type 


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


ESP Overseas Transport
ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


ESP topside overseas 
transport assisting tug 


Tugboat


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


Crew transfer vessel


Tugboat


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% in Worst Case 


Year 


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


100%


100%


100%


100%


100%


100%


100%


0


0


0


0


0


0


018,252 3 0 1 0 0 0 204 0 0 0 0 0 207 0 3


18,252 3 0 1 0 0 0 204 0 0 0 0 0 207 0 3


53,629 10 0 2 0 0 0 645 0 0 0 0 0 654 0 8


119,328 19 0 5 1 1 0 1,342 0 0 0 0 0 1,360 0 18


53,629 10 0 2 0 0 0 645 0 0 0 0 0 654 0 8


12,936 2 0 1 0 0 0 146 0 0 0 0 0 147 0 2


137,786 25 1 6 1 1 0 1,662 0 0 0 1 0 1,684 0 2239%


39%


39%


40%


40%


40%


40%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind Construction Emissions 
ESP Installation and Commissioning 


Main Engine - In Transit 2940 17,640 4 0.83 3, main 2 2 50 100 105
Main Engine - Maneuvering 2940 17,640 0.4 3, main 2 105
Auxiliary Engines - Transit six 4,320 kW, one 707 kW 26,627 4 0.27 3, auxiliary 13 2 50 100 105
Auxiliary Engines - Maneuvering six 4,320 kW, one 707 kW 26627 0.45 3, auxiliary 13 105
Auxiliary Engines - Hoteling six 4,320 kW, one 707 kW 26627 0.22 3, auxiliary 13
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 600 50 30,000 600
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 600
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 600 50 30,000 600
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 600
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 20 50 1,000 20
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 20
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 20 50 1,000 20
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 20
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 2,350 4,700 6 0.83 1 & 2 main 7 4 50 200 480
Main Engine - Maneuvering 2,350 4,700 0.2 1 & 2 main 7 480
Auxiliary Engines - Transit 1,000 2,000 6 0.43 2, auxiliary 18 4 50 200 480
Auxiliary Engines - Maneuvering 1000 2000 0.43 2, auxiliary 18 480
Auxiliary Engines - Hoteling 1000 2000 0.22 2, auxiliary 18


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator Engine 5 450 2,250 N/A 1 38 N/A N/A N/A N/A 120
SF6 emissions Fugitive emissions Fugitive Emissions (two years of construction per phase) N/A N/A N/A N/A N/A
Miscellaneous/Site Services


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 32 55 1,746 440
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 440
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 32 55 1,746 440
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 440
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 2306 9,224 10 0.83 1 & 2 main 3 88 208 18324 1,160
Main Engine - Maneuvering 2306 9,224 0.20 1 & 2 main 3 1,160
Auxiliary Engines - Transit 2000 8,000 10 0.56 1 & 2 auxiliary 14 88 208 18324 1,160
Auxiliary Engines - Maneuvering 2000 8000 0.20 1 & 2 auxiliary 14 1,160
Auxiliary Engines - Hoteling 2000 8000 0.22 1 & 2 auxiliary 14
Main Engine - In Transit 2306 9,224 10 0.83 1 & 2 main 3 64 208 13320 843
Main Engine - Maneuvering 2306 9,224 0.20 1 & 2 main 3 843
Auxiliary Engines - Transit 2000 8,000 10 0.56 1 & 2 auxiliary 14 64 208 13320 843
Auxiliary Engines - Maneuvering 2000 8000 0.20 1 & 2 auxiliary 14 843
Auxiliary Engines - Hoteling 2000 8000 0.22 1 & 2 auxiliary 14
Main Engine - In Transit 2400 4,800 11 0.83 1 & 2 main 9 46 50 2,300 46
Main Engine - Maneuvering 2400 4,800 0.4 1 & 2 main 9 46
Auxiliary Engines - Transit three 550 kW + one 910 kW 2,560 11 0.26 1 & 2 auxiliary 20 46 50 2,300 46
Auxiliary Engines - Maneuvering three 550 kW + one 910 kW 2560 0.26 1 & 2 auxiliary 20 46
Auxiliary Engines - Hoteling three 550 kW + one 910 kW 2560 0 1 & 2 auxiliary 20


Solvent and marine paint Fugitive emissions Fugitive Emissions


2


2


2


4


2


6


7


Bridgeport to 
SWDA


Europe to 
SWDA 


New Bedford to 
SWDA 


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


2


2


2


Bunkering vessel


New Bedford to 
SWDA


New Bedford to 
SWDA


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


2


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel
4


4


Main ESP topside installation 
vessel


SOV
(alternative CTV) 


New Bedford to 
SWDA


Crew transfer vessel


2


4


Bridgeport to 
SWDA


Site Services Vessel 2 SOV
(alternative CTV) 4


Bridgeport to 
SWDA
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Activity Vessel Type 


New England Wind Construction Emissions 
ESP Installation and Commissioning 


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator
SF6 emissions Fugitive emissions
Miscellaneous/Site Services


Solvent and marine paint Fugitive emissions


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


Bunkering vessel


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel


Main ESP topside installation 
vessel


SOV
(alternative CTV) 


Crew transfer vessel


Site Services Vessel 2 SOV
(alternative CTV) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


25 25 21,026 5.49 0.25 0.56 0.18 0.17 0.15 238 0.00 0.01 0.00 0.13 0.03 241 0.05 3.41
24 2,495 2,495 1,011,291 264.14 12.23 27.17 8.73 8.15 7.02 11,428 0.08 0.60 0.00 6.28 1.51 11,595 2.17 164.23


25 25 12,110 2.49 0.03 0.49 0.06 0.06 0.00 128 0.00 0.01 0.00 0.05 0.00 130 0.02 1.68
24 2,495 2,495 2,014,375 414.20 4.61 81.73 10.55 10.22 0.20 21,361 0.13 1.02 0.00 7.87 0.72 21,643 3.68 278.89


1762 1,762 139,122 22.10 0.33 5.55 0.75 0.73 0.02 1,565 0.01 0.07 0.00 0.56 0.05 1,586 0.27 20.44
12 5,438 5,438 103,472 16.43 0.25 4.13 0.56 0.54 0.01 1,164 0.01 0.06 0.00 0.42 0.04 1,179 0.20 15.20


1762 1,762 1,925 0.35 0.00 0.08 0.01 0.01 0.00 22 0.00 0.00 0.00 0.01 0.00 22 0.00 0.28
12 5,438 5,438 5,940 1.07 0.01 0.26 0.03 0.03 0.00 67 0.00 0.00 0.00 0.02 0.00 68 0.01 0.87


59 59 4,637 0.74 0.01 0.18 0.02 0.02 0.00 52 0.00 0.00 0.00 0.02 0.00 53 0.01 0.68
12 181 181 3,449 0.55 0.01 0.14 0.02 0.02 0.00 39 0.00 0.00 0.00 0.01 0.00 39 0.01 0.51


59 59 64 0.01 0.00 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
12 181 181 198 0.04 0.00 0.01 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00 0.00 2 0.00 0.03


33 33 8,258 1.44 0.02 0.33 0.04 0.04 0.00 93 0.00 0.00 0.00 0.03 0.00 94 0.02 1.21
0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00


33 33 1,821 0.36 0.00 0.08 0.01 0.01 0.00 20 0.00 0.00 0.00 0.01 0.00 21 0.00 0.27
24 11,487 11,487 627,373 125.73 1.52 27.01 3.48 3.38 0.07 7,058 0.04 0.34 0.00 2.60 0.24 7,152 1.22 92.16


12 N/A 1,440 250,560 20.22 0.50 17.86 0.36 0.35 0.03 2818.98 0.11 0.02 0.00 0.04 2,828 3.19 6.24
N/A N/A 2,861


153 153 6,322 1.08 0.02 0.25 0.04 0.04 0.01 70 0.00 0.00 0.00 0.03 0.00 71 0.01 0.93
24 10,415 10,415 207,557 35.53 0.80 8.10 1.22 1.17 0.24 2,299 0.01 0.11 0.00 0.90 0.11 2,330 0.40 30.49


153 153 1,127 0.20 0.00 0.05 0.01 0.01 0.00 13 0.00 0.00 0.00 0.00 0.00 13 0.00 0.17
24 10,415 10,415 76,794 13.60 0.19 3.31 0.43 0.41 0.01 864 0.01 0.04 0.00 0.32 0.03 875 0.15 11.28


1832 1,832 890,945 146.81 3.81 34.00 5.27 5.06 1.32 9819.97 0.06 0.48 0.00 3.89 0.52 9,953 1.73 130.87
5 3,969 3,969 465,042 76.63 1.99 17.75 2.75 2.64 0.69 5125.69 0.03 0.25 0.00 2.03 0.27 5,195 0.90 68.31


1832 1,832 521,352 89.48 1.27 22.44 2.90 2.81 0.05 5865.58 0.04 0.28 0.00 2.16 0.20 5,943 1.01 76.58
19 22,046 22,046 2,240,213 384.47 5.44 96.43 12.44 12.05 0.23 25203.98 0.16 1.21 0.00 9.28 0.85 25,537 4.34 329.07


1332 1,332 647,641 106.72 2.77 24.71 3.83 3.68 0.96 7138.29 0.04 0.35 0.00 2.83 0.38 7,235 1.25 95.13
5 2,885 2,885 337,970 55.69 1.44 12.90 2.00 1.92 0.50 3725.10 0.02 0.18 0.00 1.48 0.20 3,775 0.65 49.64


1332 1,332 378,979 65.04 0.92 16.31 2.10 2.04 0.04 4263.78 0.03 0.20 0.00 1.57 0.14 4,320 0.73 55.67
19 16,023 16,023 1,628,193 279.43 3.96 70.09 9.04 8.76 0.17 18318.32 0.11 0.88 0.00 6.75 0.62 18,561 3.15 239.17


209 209 52,904 8.31 0.58 1.29 0.41 0.39 0.33 540.75 0.00 0.03 0.00 0.30 0.07 549 0.10 7.77
24 895 895 109,122 17.14 1.19 2.65 0.85 0.80 0.69 1115.39 0.01 0.06 0.00 0.61 0.15 1,132 0.21 16.03


209 209 8,839 1.50 0.02 0.38 0.05 0.05 0.00 99.44 0.00 0.00 0.00 0.04 0.00 101 0.02 1.30
24 895 895 37,829 6.43 0.09 1.63 0.21 0.20 0.00 425.60 0.00 0.02 0.00 0.16 0.01 431 0.07 5.56


2.00
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Activity Vessel Type 


New England Wind Construction Emissions 
ESP Installation and Commissioning 


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator
SF6 emissions Fugitive emissions
Miscellaneous/Site Services


Solvent and marine paint Fugitive emissions


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


Bunkering vessel


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel


Main ESP topside installation 
vessel


SOV
(alternative CTV) 


Crew transfer vessel


Site Services Vessel 2 SOV
(alternative CTV) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


100% 250,560 20 0 18 0 0 0 2,819 0 0 0 0 0 2,828 3 6 0.00


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 2,861 0 0 0.00


100% 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
208,694 33 2 6 2 1 1 2,181 0 0 0 1 0 2,212 0 31 0.05


1 33,891


8,349 1 0 0 0 0 0 94 0 0 0 0 0 95 0 1 0.00


637,451 128 2 27 4 3 0 7,172 0 0 0 3 0 7,266 1 94 0.00


2 0 3,246 0 0 0 1 0


33,609 6 448 0.34


0.08


291,800 50 1 12 2


100%


100%


100%


100%


100%


100% 1 10 1 1 0 2,818 0 0 0 1 0 2,855 0 37 0.00


0.11


3,289


2 46,015 0 2 0 17 2 46,628 8 605100%


43 0.01


3,058,804 686 17 110 20 19 7 33,155 0 2 0 14 2


6 440100% 2,992,783 507 9 124 17 16 2 33,445 0 2 0 13


4,117,553 697 13 171 23 23


1


250,459 40
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Activity Vessel Type 


New England Wind Construction Emissions 
ESP Installation and Commissioning 


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator
SF6 emissions Fugitive emissions
Miscellaneous/Site Services


Solvent and marine paint Fugitive emissions


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


Bunkering vessel


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel


Main ESP topside installation 
vessel


SOV
(alternative CTV) 


Crew transfer vessel


Site Services Vessel 2 SOV
(alternative CTV) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% in Worst Case 


Year 


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


40% 100,224 8 0 7 0 0 0 1,128 0 0 0 0 0 1,131 1 2 0


50%


40% 0 0 0 0 0 0 0 0 0 0 0 0 0 1,144 0 0 0 50%


50% 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50%   
Phase 1 


Construction 
Emissions 21,734,262 3,923 83 923 125 120 30 242,434 2 11 0.02 90 11 247,020 56 3,059 1.4


Worst Year OCS 
Air Permit Phase 1 


Construction 14,936,482 2,771 61 640 87 84 26 166,768 1 8 0.01 62 8 169,631 41 2,087 1.2


100%


100%


100%


75%


60%


60%


64%


100%


0


0


0


0


0


0


0


0


96,742 15 1 3 1 1 0 1,011 0 0 0 1 0 1,026 0 14


2,058,776 349 6 85 12 11 1 23,008 0 1 0 9 1 23,314 4 302


1,496,392 253 5 62 8 8 1 16,723 0 1 0 6 1 16,945 3 220


318,726 64 1 14 2 2 0 3,586 0 0 0 1 0 3,633 1 47


141,479 24 0 6 1 1 0 1,574 0 0 0 1 0 1,595 0 21


125,230 20 0 5 1 1 0 1,409 0 0 0 1 0 1,427 0 18


4,174 1 0 0 0 0 0 47 0 0 0 0 0 48 0 1


1,223,521 275 7 44 8 7 3 13,262 0 1 0 6 1 13,444 2 179


46%


50%


50%


48%


40%


50%


50%


50%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Main Engine - In Transit 2306 9,224 10 0.83 1 & 2 main 3 24 208 4980 315
Main Engine - Maneuvering 2306 9,224 0.20 1 & 2 main 3 315
Auxiliary Engines - Transit 2000 8,000 10 0.56 1 & 2 auxiliary 14 24 208 4980 315
Auxiliary Engines - Maneuvering 2000 8000 0.20 1 & 2 auxiliary 14 315
Auxiliary Engines - Hoteling 2000 8000 0.22 1 & 2 auxiliary 14
Main Engine - In Transit 515 2,060 17 0.83 1 & 2 main 4 92 70 6440 256
Main Engine - Maneuvering 515 2,060 0.2 1 & 2 main 4 256
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 92 70 6440 256
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 256
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 515 2,060 17 0.83 1 & 2 main 4 92 70 6440 256
Main Engine - Maneuvering 515 2,060 0.2 1 & 2 main 4 256
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 92 70 6440 256
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 256
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 246 492 19 0.83 1 & 2 main 4 0 20 2060 103
Main Engine - Maneuvering 246 492 0.2 1 & 2 main 4 103
Auxiliary Engines - Transit battery 0 19 0 15 0 20 2060 103
Auxiliary Engines - Maneuvering battery 0 0 15 103
Auxiliary Engines - Hoteling battery 0 0 15
Main Engine - In Transit 246 492 19 0.83 1 & 2 main 4 0 20 2060 103
Main Engine - Maneuvering 246 492 0.2 1 & 2 main 4 103
Auxiliary Engines - Transit battery 0 19 0 15 0 20 2060 103
Auxiliary Engines - Maneuvering battery 0 0 15 103
Auxiliary Engines - Hoteling battery 0 0 15


Generator(s) on the ESP
450 kW diesel generator Engine 5 450 2,250 N/A 1 38 N/A N/A N/A N/A


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up Fugitive Emissions N/A N/A N/A N/A N/A 49 N/A N/A N/A N/A


WTG & ESP SF6 emissions
See SF6 Tab Fugitive Emissions N/A N/A N/A N/A N/A


NON-ANNUAL ACTIVITIES
Environmental Surveys 


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 31 50 1550 79
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 79
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 31 50 1550 79
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 79
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 34 50 1700 34
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 34
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 34 50 1700 34
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 34
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19


WTG Inspection/Maintenance/Replacement
Main Engine - In Transit one 5760kW, two 4230 kW 14,220 12 0.83 3, main 7 2 50 100 16
Main Engine - Maneuvering one 5760kW, two 4230 kW 14,220 0.2 3, main 7 16
Auxiliary Engines - Transit 2880 2,880 12 0.27 2, auxiliary 18 2 50 100 16
Auxiliary Engines - Maneuvering 2880 2880 0.45 2, auxiliary 18 16
Auxiliary Engines - Hoteling 2880 2880 0.22 2, auxiliary 18
Main Engine - In Transit 2,350 4,700 6 0.83 1 & 2 main 7 2 50 100 16
Fugitive Emissions 2,350 4,700 0.2 1 & 2 main 7 16
Auxiliary Engines - Transit 1,000 2,000 6 0.43 2, auxiliary 18 2 50 100 16
Auxiliary Engines - Maneuvering 1000 2000 0.43 2, auxiliary 18 16
Auxiliary Engines - Hoteling 1000 2000 0.22 2, auxiliary 18


2


4
Crew transfer vessel


Jack-up vessel 


2


2


1


Bridgeport to 
SWDA


Bridgeport to 
SWDA


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


Europe to 
SWDA


N/A (Resides on 
SOV)


New Bedford to 
SWDA


New Bedford to 
SWDA


Bridgeport to 
SWDA


 Jack-up vessel 
(installation)


2


2


Main Service Operation 
Vessel 1


Service operation vessel 


2


2


0


4


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


4


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


3


2


4
Crew transfer vessel


Crew transfer vessel 
(daughter craft)


0


2


N/A (Resides on 
SOV)


Bridgeport to 
SWDA 2
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Activity Vessel Type 


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Generator(s) on the ESP
450 kW diesel generator


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up 


WTG & ESP SF6 emissions
See SF6 Tab 


NON-ANNUAL ACTIVITIES
Environmental Surveys 


WTG Inspection/Maintenance/Replacement


Crew transfer vessel


Jack-up vessel 


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


 Jack-up vessel 
(installation)


Main Service Operation 
Vessel 1


Service operation vessel 


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


Crew transfer vessel


Crew transfer vessel 
(daughter craft)


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


498 498 242,136 39.90 1.04 9.24 1.43 1.37 0.36 2668.82 0.02 0.13 0.00 1.06 0.14 2,705 0.47 35.57
5 1,077 1,077 126,182 20.79 0.54 4.82 0.75 0.72 0.19 1390.78 0.01 0.07 0.00 0.55 0.07 1,410 0.24 18.54


498 498 141,690 24.32 0.34 6.10 0.79 0.76 0.01 1594.12 0.01 0.08 0.00 0.59 0.05 1,615 0.27 20.81
19 5,985 5,985 608,159 104.37 1.48 26.18 3.38 3.27 0.06 6842.22 0.04 0.33 0.00 2.52 0.23 6,933 1.18 89.33


378 378 41,069 6.52 0.10 1.64 0.22 0.21 0.00 462.03 0.00 0.02 0.00 0.16 0.02 468 0.08 6.03
24 5,766 5,766 150,865 23.96 0.36 6.02 0.81 0.79 0.02 1,697.23 0.01 0.08 0.00 0.61 0.06 1,720 0.29 22.16


378 378 413 0.07 0.00 0.02 0.00 0.00 0.00 4.65 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 5,766 5,766 6,298 1.13 0.02 0.27 0.03 0.03 0.00 70.86 0.00 0.00 0.00 0.03 0.00 72 0.01 0.93


378 378 41,069 6.52 0.10 1.64 0.22 0.21 0.00 462.03 0.00 0.02 0.00 0.16 0.02 468 0.08 6.03
24 5,766 5,766 150,865 23.96 0.36 6.02 0.81 0.79 0.02 1,697.23 0.01 0.08 0.00 0.61 0.06 1,720 0.29 22.16


378 378 413 0.07 0.00 0.02 0.00 0.00 0.00 4.65 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 5,766 5,766 6,298 1.13 0.02 0.27 0.03 0.03 0.00 70.86 0.00 0.00 0.00 0.03 0.00 72 0.01 0.93


109 109 2,827 0.45 0.01 0.11 0.02 0.01 0.00 31.80 0.00 0.00 0.00 0.01 0.00 32 0.01 0.42
12 1,127 1,127 7,043 1.12 0.02 0.28 0.04 0.04 0.00 79.23 0.00 0.00 0.00 0.03 0.00 80 0.01 1.03


109 109 0 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 0.00 0.00
12 1,127 1,127 0 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 0.00 0.00


109 109 2,827 0.45 0.01 0.11 0.02 0.01 0.00 31.80 0.00 0.00 0.00 0.01 0.00 32 0.01 0.42
12 1,127 1,127 7,043 1.12 0.02 0.28 0.04 0.04 0.00 79.23 0.00 0.00 0.00 0.03 0.00 80 0.01 1.03


109 109 0 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 0.00 0.00
12 1,127 1,127 0 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 0.00 0.00


N/A 500 500 87,000 7.02 0.17 6.20 0.12 0.12 0.01 979 0.04 0.01 0.00 0.02 982 1.11 2.17


N/A N/A 0.10


N/A N/A 1,766


113 113 4,662 0.80 0.02 0.18 0.03 0.03 0.01 51.65 0.00 0.00 0.00 0.02 0.00 52 0.01 0.68
24 1,783 1,783 35,537 6.08 0.14 1.39 0.21 0.20 0.04 393.69 0.00 0.02 0.00 0.15 0.02 399 0.07 5.22


113 113 831 0.15 0.00 0.04 0.00 0.00 0.00 9.35 0.00 0.00 0.00 0.00 0.00 9 0.00 0.12
24 1,783 1,783 13,149 2.33 0.03 0.57 0.07 0.07 0.00 147.93 0.00 0.01 0.00 0.05 0.00 150 0.03 1.93


124 124 5,113 0.88 0.02 0.20 0.03 0.03 0.01 56.65 0.00 0.00 0.00 0.02 0.00 57 0.01 0.75
24 692 692 13,797 2.36 0.05 0.54 0.08 0.08 0.02 152.85 0.00 0.01 0.00 0.06 0.01 155 0.03 2.03


124 124 912 0.16 0.00 0.04 0.01 0.00 0.00 10.26 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
24 692 692 5,105 0.90 0.01 0.22 0.03 0.03 0.00 57.43 0.00 0.00 0.00 0.02 0.00 58 0.01 0.75


8 8 5,650 1.09 0.02 0.25 0.03 0.03 0.00 70.16 0.00 0.00 0.00 0.02 0.00 71 0.01 0.92
0 0 0 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 0.00 0.00


8 8 412 0.08 0.00 0.02 0.00 0.00 0.00 4.63 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 376 376 30,920 6.20 0.08 1.33 0.17 0.17 0.00 347.87 0.00 0.02 0.00 0.13 0.01 352 0.06 4.54


17 17 4,129 0.72 0.01 0.16 0.02 0.02 0.00 46 0.00 0.00 0.00 0.02 0.00 47 0.01 0.61
0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00


17 17 910 0.18 0.00 0.04 0.01 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
24 367 367 20,063 4.02 0.05 0.86 0.11 0.11 0.00 226 0.00 0.01 0.00 0.08 0.01 229 0.04 2.95
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Activity Vessel Type 


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Generator(s) on the ESP
450 kW diesel generator


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up 


WTG & ESP SF6 emissions
See SF6 Tab 


NON-ANNUAL ACTIVITIES
Environmental Surveys 


WTG Inspection/Maintenance/Replacement


Crew transfer vessel


Jack-up vessel 


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


 Jack-up vessel 
(installation)


Main Service Operation 
Vessel 1


Service operation vessel 


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


Crew transfer vessel


Crew transfer vessel 
(daughter craft)


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


100% 87,000 7 0 6 0 0 0 979 0 0 0 0 0 982 1 2 0


100% 0 0 0.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 1,766 0 0 0


1,118,168 189 3 46 6 6 1 12,496 0 1 0 5 1 12,662 2 164


2,235 0 0 0 1 0 2,264 0 29


198,646 32 0 8 1 1 0 2,235 0 0 0 1 0 2,264 0 29


0.03


0.00


0.00


9,869 2 0 0 0 0 0 111 0 0 0 0 0 113 0 1


54,179 9 0 2 0 0 0 603 0 0 0 0 0 611 0 8


111 0 0 0 0 0


0.00


0.00


0.00


24,927 4 0 1 0 0 0 277 0 0 0 0 0 281 0 4


36,982 7 0 2 0 0 0 423 0 0 0 0 0 428 0 6


0.00


0.00


0.0025,102 5 0 1 0 0 0 282 0 0 0


100%


100%


100%


100%


100%


100%


100%


9,869 2 0 0 0 0 0


198,646 32


0 0 286 0 4


0 1


100%


100%


113


0 8 1 1 0
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Activity Vessel Type 


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Generator(s) on the ESP
450 kW diesel generator


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up 


WTG & ESP SF6 emissions
See SF6 Tab 


NON-ANNUAL ACTIVITIES
Environmental Surveys 


WTG Inspection/Maintenance/Replacement


Crew transfer vessel


Jack-up vessel 


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


 Jack-up vessel 
(installation)


Main Service Operation 
Vessel 1


Service operation vessel 


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


Crew transfer vessel


Crew transfer vessel 
(daughter craft)


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


40%
34,800 3 0 2 0 0 0 392 0 0 0 0 0 393 0 1 0


50%


0 0 0.05 0 0 0 0 0 0 0 0 0 0 0 0 0 0
42%


0 0 0 0 0 0 0 0 0 0 0 0 0 736 0 0 0


0


0


0


0


0


0


0


0


0


12,551 2 0 1 0 0 0 141 0 0 0 0 0 143 0 2


18,491 4 0 1 0 0 0 211 0 0 0 0 0 214 0 3


54,179 9 0 2 0 0 0 603 0 0 0 0 0 611 0 8


17,596 3 0 1 0 0 0 196 0 0 0 0 0 198 0 3


9,869 2 0 0 0 0 0 111 0 0 0 0 0 113 0 1


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


198,646 32 0 8 1 1 0 2,235 0 0 0 1 0 2,264 0 29


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


1,118,168 189 3 46 6 6 1 12,496 0 1 0 5 1 12,662 2 164100%


100%


0%


100%


100%


0%


71%


50%


50%
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Number of 
Engines


Activity Vessel Type Emission Source
Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


New England Wind O&M Emissions
Cable Inspections


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 9 92 828 57
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 57
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 9 92 828 57
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 57
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 526 1,052 14 0.83 1 & 2 main 8 1 272 272 33
Main Engine - Maneuvering 526 1,052 0.4 1 & 2 main 8 33
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 1 272 272 33
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 33
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19


UNPLANNED ACTIVITIES
Cable Repairs 


Main Engine - In Transit 2314 9,254 7.5 0.83 1 & 2 main 3 1 50 50 18
Main Engine - Maneuvering 2314 9,254 0.4 1 & 2 main 3 18
Auxiliary Engines - Transit 947 3,788 7.5 0.56 1 & 2 auxiliary 14 1 50 50 18
Auxiliary Engines - Maneuvering 947 3788 0.56 1 & 2 auxiliary 14 18
Auxiliary Engines - Hoteling 947 3788 0 1 & 2 auxiliary 14
Main Engine - In Transit 1920 3,840 7.5 0.83 1 & 2 main 1 1 50 50 18
Main Engine - Maneuvering 1920 3,840 0.4 1 & 2 main 1 18
Auxiliary Engines - Transit 269 538 7.5 0.43 2, auxiliary 12 1 50 50 18
Auxiliary Engines - Maneuvering 269 538 0.43 2, auxiliary 12 18
Auxiliary Engines - Hoteling 269 538 0 2, auxiliary 12


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 


Cable laying vessel 


2


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


2


Bridgeport to 
OECC 


Bridgeport to 
SWDA 


Survey vessel Offshore Export Cable 
Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


2


2


2


Bridgeport to 
OECC 2


4


Bridgeport to 
OECC 4
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Activity Vessel Type 


New England Wind O&M Emissions
Cable Inspections


UNPLANNED ACTIVITIES
Cable Repairs 


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 


Cable laying vessel 


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


Survey vessel Offshore Export Cable 
Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


 Hours in 
Transit 


 Operating Hours 
per Day at 


SWDA/OECC


127 127 5,261 0.90 0.02 0.21 0.03 0.03 0.01 58 0.00 0.00 0.00 0.02 0.00 59 0.01 0.77
24 1,235 1,235 24,612 4.21 0.09 0.96 0.14 0.14 0.03 273 0.00 0.01 0.00 0.11 0.01 276 0.05 3.62


127 127 938 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
24 1,235 1,235 9,106 1.61 0.02 0.39 0.05 0.05 0.00 102 0.00 0.00 0.00 0.04 0.00 104 0.02 1.34


59 59 3,279 0.56 0.01 0.13 0.02 0.02 0.00 36 0.00 0.00 0.00 0.01 0.00 37 0.01 0.48
24 741 741 19,801 3.39 0.08 0.77 0.12 0.11 0.02 219 0.00 0.01 0.00 0.09 0.01 222 0.04 2.91


59 59 436 0.08 0.00 0.02 0.00 0.00 0.00 5 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 741 741 5,463 0.97 0.01 0.24 0.03 0.03 0.00 61 0.00 0.00 0.00 0.02 0.00 62 0.01 0.80


7 7 3,252 0.54 0.01 0.12 0.02 0.02 0.00 35.84 0.00 0.00 0.00 0.01 0.00 36 0.01 0.48
24 430 430 101,117 16.66 0.43 3.86 0.60 0.57 0.15 1114.51 0.01 0.05 0.00 0.44 0.06 1,130 0.20 14.85


7 7 898 0.15 0.00 0.04 0.00 0.00 0.00 10.10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
24 430 430 57,947 9.95 0.14 2.49 0.32 0.31 0.01 651.95 0.00 0.03 0.00 0.24 0.02 661 0.11 8.51


7 7 1,349 0.22 0.01 0.05 0.01 0.01 0.00 14.90 0.00 0.00 0.00 0.01 0.00 15 0.00 0.20
24 430 430 41,959 6.74 0.17 1.57 0.25 0.24 0.06 463.25 0.00 0.02 0.00 0.19 0.02 469 0.08 6.16


7 7 98 0.02 0.00 0.00 0.00 0.00 0.00 1.10 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 430 430 6,320 1.08 0.02 0.27 0.04 0.03 0.00 71.10 0.00 0.00 0.00 0.03 0.00 72 0.01 0.93
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Activity Vessel Type 


New England Wind O&M Emissions
Cable Inspections


UNPLANNED ACTIVITIES
Cable Repairs 


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 


Cable laying vessel 


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


Survey vessel Offshore Export Cable 
Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


% Within OCS Air 
Permit Boundary 


Around SWDA 


0.00


0.01


0.00


0 0 4502 0 0 0 0.00


49,726 8 0 2 0 0 0 550 0 0 0 0 0 558 0 7100%


27 1 7 1 1 1,812 0 0 0 1 0 1,837


140 0 0 0 0 0 142 0 2


163,215


100%


44%


100% 0 24


0 6


12,635 2 0 1


0


0 0 0


39,918 7 0 444 0 0 0
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Activity Vessel Type 


New England Wind O&M Emissions
Cable Inspections


UNPLANNED ACTIVITIES
Cable Repairs 


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 


Cable laying vessel 


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


Survey vessel Offshore Export Cable 
Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Maximum Phase 1 Emissions for OCS Air Permit (US Tons) 


Total Fuel 
Consumption 


(gal) 
% Phase 1


OCS Air Permit All 
Phase 1 


Operational 
Emissions 1,698,241 283 5 71 9 9 1.0 18,980 0 1 0.00 7 0.8 19,965 4 245 0.04


OCS Air Permit 
Routine Phase 1 


Operational 
Emissions 1,361,483 225 4 57 8 7 0.6 15,233 0 1 0.00 6 0.6 16,168 3 196 0.03


0


0


0


049,726 8 0 2 0 0 0 550 0 0 0 0 0 558 0 7


5,054 1 0 0 0 0 0 56 0 0 0 0 0 57 0 1


163,215 27 1 7 1 1 0 1,812 0 0 0 1 0 1,837 0 24


15,946 3 0 1 0 0 0 177 0 0 0 0 0 180 0 2


100%


100%


40%


40%
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Attachment B 


Project Design Envelope Parameters 







New England Wind Info 


WTGs/ESPs
Max Number of WTG/ESP Positions 130
Max Number of WTGs (Both Phases) 129
Max Number of WTGs Assuming Max Number of Co-located ESPs 127
Max Number of ESPs 5
Max Number of WTG/ESP Foundations 132
Min Number of Phase 1 WTGs 41
Max Number of Phase 1 WTGs 62
Max Number of Phase 2 WTGs 88
Max Number of Phase 1 ESPs 2
Max Number of Phase 2 ESPs 3
Max Number of Phase 2 WTG/ESP Positions 88
Max Number of Phase 2 WTG/ESP Foundations 89


Offshore Cable Lengths 
Max Phase 1 Inter-Array Cable Length 121 NM
Max Phase 2 Inter-Array Cable Length 175 NM
Max Phases 1&2 Inter-Array Cable Length 256 NM


Max Phase 1 Inter-Link Cable Length 11 NM
Max Phase 2 Inter-Link Cable Length 32 NM
Max Phases 1&2 Inter-Link Cable Length 43 NM


Max Number of Offshore Export Cables 5
Max Number of Phase 1 Offshore Export Cables 2
Max Number of Phase 2 Offshore Export Cables 3
Max Phase 1 Offshore Export Cable Length (2 Cables) 109 NM
Max Phase 2 Offshore Export Cable Length (3 Cables) 192 NM
Max Phases 1&2 Offshore Export Cable Length (5 Cables) 301 NM


Onshore Cable Lengths 
Max Phase 1 Onshore Export Cable Route Length  10.5 km
Max Phase 1 Onshore Grid Interconnection Route Length 2.9 km
Max Phase 1 Onshore Route Length 13.4 km
Max Phase 2 Onshore Export Cable & Grid Interconnect Route Length (each)  17.0 km
Max Phase 2 Onshore Export Cable & Grid Interconnect Route Length (two routes)  34.0 km


Assumed Schedule 
Assumed Offshore Construction Duration (each Phase, years) 2
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Distances  


SWDA - Total Distances
Continuous path connecting WTG positions 129 NM
Continuous path connecting ESP positions 43 NM
Continuous path connecting all positions 146 NM
Maximum length of inter-array cables 256 NM
Maximum length of inter-link cables 43 NM
Maximum length of offshore export cables in SWDA (5 cables) 79 NM
Maximum length of Phase 1 offshore export cables in SWDA (2 cables) 19 NM
Maximum length of Phase 2 offshore export cables in SWDA (3 cables) 59 NM
CTV transit within SWDA 20 NM/trip
Daughter craft transit within SWDA 20 NM/day
SOV transit within SWDA 12 NM/day


OECC - Total Distances
Maximum length of offshore export cables in OECC (5 cables) 222 NM
Maximum length of Phase 1 offshore export cables in OECC (2 cables) 90 NM
Maximum length of Phase 2 offshore export cables in OECC (3 cables) 133 NM


Offshore Export Cables - Total Distances
Maximum length of offshore export cable in OECC + SWDA (5 cables) 301 NM
Maximum length of cables (deep water portion for 5 cables) 159 NM
Maximum length of cables (deep water portion for Phase 1 cables) 52 NM
Maximum length of cables (deep water portion for Phase 2 cables) 107 NM
Maximum length of cables (shallow water portion for 5 cables) 142 NM
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Distances for OCS Air Permit 


OCS Air Permit Distances - SWDA 
Centroid of SWDA Facility to OCS Air Permit Boundary 25 NM


OCS Air Permit Distances - Export Cables 
Route Length within SWDA (P1, cables 1 & 2): 8 NM
Route Length within SWDA (P2, cables 3 & 4): 16 NM
Route Length within SWDA (P2, cable 5): 20 NM
Route Length of OECC within OCS Air Permit Boundary (cables 1 & 2) 22 NM
Route Length of OECC within OCS Air Permit Boundary (cables 3-5) 15 NM
OECC Export Cable Length Contingency Outside Combined Lease Area 5%
Lease Area Export Cable Length Contingency 15%
Segment of OECC through VW1 8.4 NM
Length of Phase 1 Export Cable within OCS Air Permit Boundary (per Cable) 34 NM
Length of Phase 2 Export Cable (cables 3&4) within OCS Air Permit Boundary (per Cable) 34 NM
Length of Phase 2 Export Cable (cable 5) within OCS Air Permit Boundary (per Cable) 39 NM
Length of Phase 1 Export Cables within OCS Air Permit Boundary (2 Cables) 68 NM
Length of Phase 2 Export Cables within OCS Air Permit Boundary (3 Cables) 108 NM
Total Length of Export Cables within OCS Air Permit Boundary (5 Cables) 175 NM


% of Export Cables within OCS Air Permit Boundary (5 cables) relative to total cable length (5 c 58%
% of Phase 1 Export Cables within OCS Air Permit Boundary 39%
% of Phase 2 Export Cables within OCS Air Permit Boundary 61%


% of Export Cables within OECC and OCS Air Permit Boundary (both Phases) 44%


Phase 1 OECC Route in Shallow Waters within OCS Air Permit Boundary (cables 1&2) 7 NM
Phase 1 OECC Route in Deep Waters within OCS Air Permit Boundary (cables 1&2) 15 NM
Phase 2 OECC Route in Shallow Waters within OCS Air Permit Boundary (cables 3-5) 0.2 NM
Phase 2 OECC Route in Deep Waters within OCS Air Permit Boundary (cables 3-5) 14 NM


Phase 1 Cable Length in Shallow Waters within OCS Air Permit Boundary (cables 1&2) 8 NM per cable
Phase 1 Cable Length in Deep Waters within OCS Air Permit Boundary (cables 1&2) 26 NM per cable
Phase 2 Cable Length in Shallow Waters within OCS Air Permit Boundary (cables 3&4) 0.2 NM per cable
Phase 2 Cable Length in Deep Waters within OCS Air Permit Boundary (cables 3&4) 34 NM per cable
Phase 2 Cable Length in Deep Waters within OCS Air Permit Boundary (cable 5) 39 NM per cable


Length of Export Cables within Shallow Waters and OCS Air Permit Boundary (5 cables) 16 NM
% of Export Cables in Shallow Waters within OCS Air Permit Boundary (both Phases) 11%
% of Phase 1 Export Cables within OCS Air Permit Boundary and shallow waters 95%
% of Phase 2 Export Cables within OCS Air Permit Boundary and shallow waters 5%


Length of Export Cables within Deep Waters and OCS Air Permit Boundary (5 cables) 159 NM
% of Export Cables in Deep Waters within OCS Air Permit Boundary (both Phases) 100%
% of Phase 1 Export Cables within OCS Air Permit Boundary and deep waters 33%
% of Phase 2 Export Cables within OCS Air Permit Boundary and deep waters 67%
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Offshore Construction Activity Calculations 


Pile Driving Duration (Phases 1 and 2)
Number of WTGs 125
Max % of Jacket Foundations for WTGs 100%
Number of Jacket Foundation Piles for WTGs1 500
Number of ESPs (maximum) 5
Number of Jacket Foundation Piles for ESPs2 60
Maximum Duration of Pile Driving (hrs) + set up 6
Hours Spent Pile Driving 3360
Maximum Duration Using Noise Mitigation Devices (hrs) 6
Hours Using Noise Mitigation 3360
1) assumes all WTGs have 4-legged jackets
2) assumes five ESPs with 12-legged jacket foundations 


WTG Diesel Generator Use During Commissioning (Phases 1 and 2) 


Days of operation for construction & commissioning per WTG 10
Total hours of operation for construction & commissioning 30,960


Motion Compensation System Operation (Phases 1 and 2)
Max Number of Foundations 132
Assumed hours per foundation lift 2
Duration of heave compensation operation (hrs) 264


Delivery of Rock for Inter-Array and Inter-Link Cable Protection  (Phases 1 and 2) 
Average Rock Layer Thickness (m) 1.5
Total Area of Rock (m2) 99,900
Volume of Rock (m3) 149,850
Volume of Rock (ft3) 5,291,908
Approximate Bulk Density of Broken Granite (lb/ft3)1 100


Weight of Broken Gravel (tons) 264,595
Cable Protection Cargo Hold Capacity (m3)2 15,500
Cable Protection Cargo Hold Capacity (tonne)2 24,000
Number of Cable Protection Vessel Loads (based on volume) 10
Number of Cable Protection Vessel Loads (based on tonnage) 11
1) from http://www.tapcoinc.com/content/product_data/Tapco_Catalog_09_p88-94.pdf
2) from specification sheet of a typical fallpipe vessel


Offshore Export Cable Pull-In at the Landfall Sites
Number of Offshore Export Cable Conduits 5
Duration of Cable Tensioner Operation per Cable (hours) 45
Total Hours Using Cable Tensioner 225
Duration of Excavator Operation per Cable (hours) 27
Total Hours Using Excavator 135
Duration of Generator Operation per Cable (hours) 72
Total Hours Using Generator 360


Offshore Export Cable Shallow Water Burial
Number of Offshore Export Cables 5
Duration of Shallow Water Burial Tool Operation per Cable (hours) 165
Total Hours Using Generator 825
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Emission Factors 


Source # Vessel Type NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB Black Carbon HAPs  
1 Anchor Handling Tugs 9.26 0.24 2.16 0.34 0.33 0.079 636.09 0.004 0.03 4.0E-05 0.25 See HAPs Ratios Table 
2 Barge 13.61 0.63 1.40 0.45 0.42 0.362 588.90 0.004 0.03 1.2E-05 0.32 See HAPs Ratios Table 
3 Cable Laying 9.49 0.25 2.20 0.34 0.33 0.085 635.02 0.004 0.03 3.9E-05 0.25 See HAPs Ratios Table 
4 Crew 9.15 0.14 2.30 0.31 0.30 0.006 648.16 0.004 0.03 4.6E-05 0.23 See HAPs Ratios Table 
5 Dredging 9.60 0.28 2.13 0.36 0.34 0.112 630.62 0.004 0.03 3.7E-05 0.26 See HAPs Ratios Table 
6 Ice Breaker 9.92 0.45 1.78 0.40 0.38 0.230 610.83 0.004 0.03 2.5E-05 0.29 See HAPs Ratios Table 
7 Jackup 10.03 0.14 2.30 0.31 0.30 0.013 647.08 0.004 0.03 4.5E-05 0.23 See HAPs Ratios Table 
8 Research/Survey 9.86 0.22 2.25 0.34 0.33 0.066 638.26 0.004 0.03 4.2E-05 0.25 See HAPs Ratios Table 
9 Shuttle Tanker 9.05 0.63 1.40 0.45 0.42 0.362 588.90 0.004 0.03 1.2E-05 0.32 See HAPs Ratios Table 


10 Supply Ship 9.44 0.17 2.29 0.32 0.31 0.028 644.58 0.004 0.03 4.5E-05 0.24 See HAPs Ratios Table 
11 Tug 9.52 0.18 2.29 0.33 0.32 0.033 643.66 0.004 0.03 4.5E-05 0.24 See HAPs Ratios Table 


BOEM Default Auxiliary Engine EFs
Source # Vessel Type NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB Black Carbon HAPs  


12 Anchor Handling Tugs 9.88 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
13 Barge 12.57 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
14 Cable Laying 9.89 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
15 Crew 10.37 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
16 Dredging 9.85 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
17 Ice Breaker 10.09 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
18 Jackup 11.55 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
19 Research/Survey 10.21 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 


20 Shuttle Tanker 9.80 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
21 Supply Ship 10.43 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
22 Tug 10.10 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 


BOEM Default Helicopter EFs
Source # Helicopter Type NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB Black Carbon


32 Single 2.32 1.63 1.89 0.067978 0.066346 0.3 956.92 0.03 0.03 0 0.00862 45.36 157.5


33 Twin Heavy 34.66 2.4 2.67 0.824628 0.804837 2.11 6640.46 0.19 0.22 0 0.10463 314.74 188.2
34 Twin Light 3.14 3.66 4.28 0.096633 0.094314 0.5 1589.69 0.04 0.05 0 0.01226 75.35 177
35 Twin Medium 7.22 3.02 3.48 0.203107 0.198232 0.78 2459.92 0.07 0.08 0 0.02577 116.59 182.6


Source # Generator Type NOX1 VOC2 CO PM10 PM2.53 SO24 CO25 CH46 N2O7  PB HAPs8 


38 ESP Generator (~450 kW)10 5.7 0.14 5.0 0.1 0.097 0.000213 22.50 9.13E-04 1.83E-04 1.93E-06 3.53E-04 34.8 Marine 3 
39 WTG Temporary Generator (~150 kW)11 5.27 0.13 5.0 0.12 0.1164 0.000213 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 10 Marine 3 
41 Pile driving hammer (~747 kW)12 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 3.53E-04 53.6 Marine 2


42


Motion Compensation Platform Engine 
(~510 kW)13


7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 3.53E-04 39.8 Marine 2 


43 Air Compressor Engines (~399 kW)14 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 22 Marine 2 


44 Pull-in winch (~4.3 kW)15 7.3 0.18 8.0 0.8 0.776 0.000213 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 0.5
Marine 2 = 
Nonroad <37 kW 


45 Tensioner (~90 kW)16 7.0 0.17 5.0 0.3 0.291 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 6.5 Marine 2 
46 Excavator (~258 kW)17 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 12.1 Marine 2
47 Cable Landing Generator (~283 kW)18 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 18.5 Marine 2 
48 Burial Tool Engine (~410 kW)19 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 22 Marine 2 


1) Assumed 97.6% of HC + NOx is Nox based on VW1 and South Fork OCS Air Permits
2) Assumed 2.4% of HC + NOx is VOC based on VW1 and South Fork OCS Air Permit 
3) Assumed PM10 is 100% of PM and PM2.5 is 97% of PM
4) Mass balance based on fuel consumption, 2 lbs SO2 per lb S
5) CO2 emission rate based on default Distillate Fuel No. 2 CO2 Emission Factor and Distillate Fuel No. 2  HHV from 40 CFR 98 Table C-1  
6) CH4 emission rate based on default Petroleum CH4 Emission Factor from 40 CFR 98 Table C-2 and Distillate Fuel No. 2  HHV from 40 CFR 98 Table C-1
7) N2O emission rate based on default Petroleum N2O Emission Factor from 40 CFR 98 Table C-2 and Distillate Fuel No. 2  HHV from 40 CFR 98 Table C-2
8) HAPs from AP-42 and based on fuel consumption 
9) Fuel use @ 100% load from spec sheets
10) Fuel use based on Caterpillar CAT® C15 ACERT 450 kW https://www.miltoncat.com/power-generation/c15-450kw-standby-(1).aspx
11) Fuel use based on Aggreko 125 kW genset https://www.aggreko.com/en-us/products/generator-rental/generators/diesel-generators/diesel-generator-125-kw
12) Fuel use based on Caterpillar C18 ACERT Marine Propulsion engine http://s7d2.scene7.com/is/content/Caterpillar/LEHM0004-00
13) Fuel use based on Caterpillar C18 (60 HZ) ACERT 545 ekW/681 kVA https://s7d2.scene7.com/is/content/Caterpillar/CM20180703-13921-26932
14) Fuel use based on Atlas Copco PTS 1600 Diesel 100% Oil-free Air Compressor https://www.atlascopco.com/content/dam/atlas-copco/construction-technique/specialty-rental/documents/datasheet/PTS1600%20T4%20datasheet.pdf
15) Fuel use based on PRAMAC P6000 https://www.pramac.com/product?id=2522&folder=94
16) Fuel use based on Caterpillar C4.4 82 ekW https://s7d2.scene7.com/is/content/Caterpillar/LEHM6179-01
17) Fuel use based on 25% less than 349D2 Tier 3 global fuel burn averages https://www.hawthornecat.com/sites/default/files/content/download/pdfs/Estimating_Owning_Operating_Costs_CPH_v1.1_03.13.14.pdf
18) Fuel use based on Aggreko Diesel Canopy Generator 350 kVA https://www.aggreko.com/en-au/products/generator-rental/generators/diesel-generators/canopy-generator-350-kva
19) Fuel use based on similar sized air compressor engine. 


Marine Paints EFs
Source # Emission Source NOx VOC1 CO PM10 PM2.5 SO2 CO2 HAPs 


49 Marine Paints 2.4
1) From highest VOC content of several marine coatings material sheets, based on White Ketamine Marine Primer http://www.cardinalpaint.com/assets/TDS/7M90-10-tds.pdf


BOEM Default Vessel Main Engine EFs Emission Factors (g/kW*hr)


Emission Factors (g/kW*hr)


Emission Factors (lb/hr)
Fuel Usage (gal/hr) Speed (mph) 


Generator and Other Offshore 
Construction Equipment EFs Emission Factors (g/kW*hr) Max Standby Fuel Usage 


(gal/hr)9 Regulatory Tier
Emission Factors (lb/gal)


 Emission Factors (lb/gal) 
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Load Factors 


Vessel/Engine Activity Source 


Cat. 3 Main (Propulsion) Engine Transit/cruise 0.83 NEI 2014
Cat. 3 Main (Propulsion) Engine Maneuvering 0.2 NEI 2014
Cat. 3 Main (Propulsion) Engine Hoteling 0 NEI 2014
Auxiliary Engines on Vessels w/ Cat. 3 Main Engines Transit/cruise EPA 2009
Auxiliary Engines on Vessels w/ Cat. 3 Main Engines Maneuvering NEI 2014
Auxiliary Engines on Vessels w/ Cat. 3 Main Engines Hoteling NEI 2014
Cat. 1/2 Main (Propulsion) Engine Transit/cruise 0.83 NEI 2014
Cat. 1/2 Main (Propulsion) Engine Maneuvering 0.2 NEI 2014
Cat. 1/2 Main (Propulsion) Engine Hoteling 0 NEI 2014
Cat. 1/2 Auxiliary Engine Transit/cruise See table below for vessels w/ Cat. 1 or 2 main engines NEI 2017
Cat. 1/2 Auxiliary Engine Maneuvering See table below for vessels w/ Cat. 1 or 2 main engines NEI 2017
Cat. 1/2 Auxiliary Engine Hoteling 0 NEI 2014


Main Engine During DP (non-O&M SOV) Maneuvering 0.4
based on vessel 
spec sheets


O&M SOV Auxiliary Engine During DP Maneuvering 0.2
based on in field 
operational data 


Sources:
EPA. 2009. Current Methodologies in Preparing Mobile Source Port-Related Emission Inventories: Final Report 
EPA. 2015.  Commercial Marine Vessels – 2014 NEI Commercial Marine Vessels Final
ERG. 2019. Category 1 and 2 Commercial Marine Vessel 2017 Emissions Inventory (2019). From 2017 NEI. 
Notes:
For vessels equipped with C3 propulsion engines, it was assumed that propulsion engines would not be operating while the vessel is dockside.
For vessels equipped with C1 and C2 propulsion engines, it was assumed that neither the propulsion or the auxiliary engines would be operating while dockside to conserve fuel.
Propulsion engine load factor for maneuvering was assumed to be 0.2, based on Entec’s European emission inventory (Entec 2002).


Load Factors for Auxiliary Engines on Vessels w/ Cat. 3 Main Engines
EPA Vessel Type (NEI Vessel Types) Cruise RSZ Maneuver Hotel 
Auto Carrier 0.15 0.3 0.45 0.26
Bulk Carrier 0.17 0.27 0.45 0.1


Container Ship 0.13 0.25 0.48 0.19
Cruise Ship (Passenger) 0.8 0.8 0.8 0.64
General Cargo (Supply, Vehicle Carrier) 0.17 0.27 0.45 0.22
Miscellaneous (Buoy Tender, Drilling, Fishing, FPSO, 
Icebreaker, Jackup, Miscellaneous, Pipelaying,  Research, 
Support, Well Stimulation) 0.17 0.27


0.45 0.22


OG Tug (Tug) 0.17 0.27 0.45 0.22
Reefer 0.2 0.34 0.67 0.32
RORO 0.15 0.3 0.45 0.26


Tanker (LNG Tanker, LPG Tanker, Crude Oil Tanker)
0.24 0.28


0.33 0.26


Sources: 
EPA. 2009. Current Methodologies in Preparing Mobile Source Port-Related Emission Inventories: Final Report. Table 2-7: Auxiliary Engine Load Factor Assumptions 
EPA. 2015.  Commercial Marine Vessels – 2014 NEI Commercial Marine Vessels Final. Table 4-17: Auxiliary Operating Loads.
.


Load Factors for Auxiliary Engines on Vessels w/ Cat. 1 & 2 Main Engines


Vessel Group
Auxiliary Operating Load 


Factor


Bulk Carrier 0.1


Commercial Fishing 0.43
Container Ship 0.19
Ferry Excursion 0.43
General Cargo 0.22
Government 0.43
Miscellaneous 0.43
Offshore support 0.56
Reefer 0.32
RORO 0.26
Tanker 0.26
Tug 0.43
Work Boat 0.43
Source: Eastern Research Group (ERG). 2019. Category 1 and 2 Commercial Marine Vessel 2017 Emissions Inventory (2019). Table 4. Auxiliary and Boiler Power Surrogates.


Load Factor 


See table below for vessels w/ Cat. 3 main engines (used more conservative RSZ LF)
See table below for vessels w/ Cat. 3 main engines 
See table below for vessels w/ Cat. 3 main engines 
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Fuel Consumption Rates 


OGV Main Engine Fuel Consumption Rates BSFC (g/kWh) Gal/kWh
Cat. 1 & 21 (main and auxiliary) 0.0635
Slow-speed Diesel, Marine Diesel Oil 185 0.057
Medium-speed Diesel, Marine Diesel Oil 203 0.063
Medium-speed Diesel, Marine Diesel Oil Auxiliary 217 0.067
1) Calculated from BOEM CO2 emission rate for Cat. 1 & 2 Marine Engines 
2) From"Current Methodologies and Best Practices in Preparing Port Emission Inventories" April 2009, Table 2-9: Emission Factors for OGV Main Engines, Table 2-16: Auxiliary Engine Emission Factors 


Fuel Consumption Calculations 
Diesel Fuel Density (lb/gal)1 7.10
Distillate Fuel No. 2 Higher Heating Value (MMBtu/gal)2 0.138
Distillate Fuel No. 2 CO2 Emission Factor (kg CO2/MMBtu)2 73.96


CO2 Emission Rate (kg CO2/gal) 10.21


Petroleum Default CH4 Emission Factor (kg CH4/MMBtu)3
3.00E-03


Distillate Fuel No. 2 CH4 Emission Rate (kg CH4/gal) 4.14E-04
Petroleum Default N2O Emission Factor (kg N2O/MMBtu)3 6.00E-04
Distillate Fuel No. 2 N2O Emission Rate (kg N2O/gal) 8.28E-05
Cat. 1 & 2 Maine Engine CO2 Emission Factor (gal/kW*hr)4 648.2000
1) From Table 3.4-1 AP 42
2) From 40 CFR Part 98 Table C-1: Default CO2 Emission Factors and High Heat Values for Various Types of Fuel
3) From 40 CFR Part 98 Table C-2: Default CH4 and N2O Emission Factors for Various Types of Fuel
4) From BOEM Offshore Wind Energy Facilities Emission Estimating Tool Technical Documentation Table 3: Weighted Marine Vessel Emission Factors 


EPA Current Methodologies and Best Practices in Preparing Port Emission Inventories 
(2009), Table 2-2: EPA Marine Compression Ignition Engine Categories 


Used approximate power ratings to determine engine category. Cat. 1: less than 1000 kW. Cat. 2: 1000 < kW < 3000. Cat. 3: 
greater than  3000 kW.


BOEM Offshore Wind Energy Facilities Emission Estimating Tool Technical Documentation 
(2017). 40 CFR Part 98 Table C-1 to Subpart C of Part 98—Default CO2 Emission Factors and 
High Heat Values for Various Types of Fuel


A fuel consumption rate of 0.064 gal/kW*hr was used for all Cat. 1 and 2 engines. The fuel rate was calculated from the CO2 
emission rate for Cat. 1 & 2 engines of 648.2 g/kW*hr using a Fuel Oil No. 2 CO2 emission factor of 73.96 kg CO2/mmBTU 
and a Fuel Oil No. 2 HHV of 0.138 mmBTU/gal.  


The dominant propulsion engine configuration for large Cat. 3 vessels is the slow-speed diesel (SSD) engine
SourceAdditional Fuel Consumption Notes
2014 National Emissions Inventory, Version 1 Technical Support Document (2016), pg. 4-
175


A BSFC of 185 g/kW*hr for SSD engines firing marine diesel oil (MDO) was used for Cat. 3 main engines EPA Current Methodologies and Best Practices in Preparing Port Emission Inventories 
(2009), Table 2-9: Emission Factors for OGV Main Engines 


A BSFC of 217 g/kW*hr for OGV auxiliary engines firing marine diesel oil (MDO) was used for Cat. 3 auxiliary engines EPA Current Methodologies and Best Practices in Preparing Port Emission Inventories 
(2009), Table 2-16: Auxiliary Engine Emission Factors
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Global Warming Potential Factors


GHG Name GWP
CH4 27.9
CO2 1
N2O 273


Global Warming Potential Factors


GWP values for 100-year time horizon are from Table 7.SM.7 of IPCC's Sixth 
Assessment Report (AR6). https://www.ipcc.ch/report/ar6/wg1/
downloads/report/IPCC_AR6_WGI_Chapter_07_Supplementary_Material.pdf


New England Wind - Offshore EFs, LFs, Fuel Consumption Rates, and GWP Page 4 of 4 9/23/2022







2017 NEI HAPs Emission Factors and Ratios


Pollutant Source Pollutant Code Basis Fraction
1,3-Butadiene a 106990 VOC 0.001013
2,2,4-Trimethylpentane b 540841 VOC 0.00712
Acenaphthene a 83329 VOC 5.09E-05
Acenaphthylene a 208968 VOC 0.000118
Acetaldehyde a 75070 VOC 0.009783
Acrolein a 107028 VOC 0.001848
Ammonia c NH3 PM2.5 0.019247
Anthracene a 120127 VOC 0.000344
Antimony a 7440360 PM2.5 0.000615
Arsenic c 7440382 PM2.5 2.59E-05
Benz[a]Anthracene a 56553 PM2.5 8.82E-06
Benzene a 71432 VOC 0.004739
Benzo[a]Pyrene c 50328 PM2.5 4.18E-06
Benzo[b]Fluoranthene c 205992 PM2.5 8.35E-06
Benzo[k]Fluoranthene c 207089 PM2.5 4.18E-06
Benzo(g,h,i)Fluoranthene a 203123 PM2.5 0.000132
Cadmium a 7440439 PM2.5 0.000236
Chrysene a 218019 PM2.5 1.63E-05
Chromium (VI) b 18540299 PM2.5 7.24E-09
Dibenzo[a,h]anthracene a 53703 PM2.5 8.65E-06
Ethyl Benzene a 100414 VOC 0.000439
Fluoranthene a 206440 PM2.5 8.97E-05
Fluorene a 86737 VOC 0.000164
Formaldehyde a 50000 VOC 0.042696
Indeno[1,2,3-c,d]Pyrene c 193395 PM2.5 8.35E-06
Lead c 7439921 PM2.5 0.000125
Manganese b 7439965 PM2.5 3.22E-06
Mercury c 7439976 PM2.5 4.18E-08
Naphthalene a 91203 VOC 0.031304
Hexane c 110543 VOC 0.00279
Nickel c 7440020 PM2.5 0.000687
Polychlorinated Biphenyls c 1336363 PM2.5 4.18E-07
Phenanthrene a 85018 VOC 0.001356
Propionaldehyde a 123386 VOC 0.001517
Pyrene a 129000 PM2.5 3.37E-05
Selenium c 7782492 PM2.5 4.38E-08
Toluene a 108883 VOC 0.002035
Xylenes (Mixed Isomers) a 1330207 VOC 0.001422
o-Xylene a 95476 VOC 0.000513


0.1093
0.0213


Total Fraction of VOC  
Total Fraction of PM2.5  
a Agrawal, Harshit, William A Welch, J Wayne Miller, and David R Cocker. 2008. 'Emission Measurements from a 
Crude Oil Tanker at Sea,' Environmental Science & Technology, 42, no. 19: 7098-103. DOI: 10.1021/es703102y. Used 
data for auxiliary engine which burned marine gas oil with 0.06 wt % sulfur and 0.01 wt,% ash content.
b Speciation Profiles and toxic Emission Factors for Nonroad Engines in MOVES2014b, EPA-420-R-18-011, July 2018.
c Swedish Environmental Protection Agency, Swedish Methodology for Environmental Data; Methodology for 
Calculating Emissions from Ships: 1. Update of Emission Factors, 2004.
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HAPs Emission Factors for Generators and Other Offshore Construction Equipment


Pollutant
  


(lb/mmBtu) Notes Pollutant
  


(lb/mmBtu) Notes
Benzene 9.33E-04 C Benzene 7.76E-04 A
Toluene 4.09E-04 C Toluene 2.81E-04 A
Xylenes 2.85E-04 C Xylenes 1.93E-04 A
1,3-Butadiene 3.91E-05 C Formaldehyde 7.89E-05 A
Formaldehyde 1.18E-03 C Acetaldehyde 2.52E-05 A
Acetaldehyde 7.67E-04 C Acrolein 7.88E-06 A
Acrolein 9.25E-05 C Naphthalene 1.30E-04 B
Naphthalene 8.48E-05 C Total PAH 2.12E-04 B
Total PAH 1.68E-04 C Arsenic 4.0E-06 D
Arsenic 4.0E-06 D Beryllium 3.1E-07 E
Beryllium 3.1E-07 E Cadmium 4.8E-06 E
Cadmium 4.8E-06 E Chromium 1.1E-05 E
Chromium 1.1E-05 E Lead 1.4E-05 E
Lead 1.4E-05 E Manganese 7.9E-04 E
Manganese 7.9E-04 E Mercury 1.2E-06 E
Mercury 1.2E-06 E Nickel 4.6E-06 E
Nickel 4.6E-06 E Selenium 2.5E-05 E
Selenium 2.5E-05 E Total HAP 2.56E-03
Total HAP 4.81E-03


A = Emission Factor Source: AP-42, Table 3.4-3, 5th edition (April 2000)
B = Emission Factor Source: AP-42, Table 3.4-4, 5th edition (April 2000)
C = Emission Factor Source: AP-42. Table 3.3-2
D = Emission Factor Source: AP-42, Table 1.3-10, 5th edition (April 2000)
E = Emission Factor Source: AP-42, Table 3.1-5, 5th edition (April 2000)
Notes: 
HAPs emissions for diesel engines were estimated using the total lbs HAPs/MMBtu multiplied by the HHV for No. 2 fuel oil (0.138 MMbtu/gal) 
multiplied by the total gallons of fuel used. 


HAPs Emission Factors for Small (<600 hp) Uncontrolled Stationary 
Diesel Engines 


HAPs Emission Factors for Large (>600 hp) Uncontrolled 
Stationary Diesel Engines 
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SF6 Emissions 


SF6 Emissions from 
Offshore Electrical 


Equipment (Both Phases) 


SF6 Emissions from 
Offshore Electrical 


Equipment (Phase 1) 


SF6 Emissions from 
Offshore Electrical 


Equipment (Phase 2) 
Max SF6 Storage Capacity per Phase 2 WTG (kg) 19 N/A 19
Max SF6 Storage Capacity per Phase 2 WTG (lb) 42 N/A 42
Number of Phase 2 WTGs 86 N/A 86
Max SF6 Storage Capacity per Phase 1 WTG (kg) 19 19 N/A
Max SF6 Storage Capacity per Phase 1 WTG (lb) 42 42 N/A
Number of Phase 1 WTGs 41 62 N/A
Total Mass SF6 (lb) for WTGs 5,320 2,597 3,602
SF6 Storage Capacity per 220 kV GIS in ESP (kg) 125 125 125
SF6 Storage Capacity per 220 kV GIS in ESP (lb) 276 276 276
Number of 220 kV GIS in ESP per 800 MW 18 18 18
SF6 Storage Capacity per 66 kV GIS in ESP (kg) 85 85 85
SF6 Storage Capacity per 66 kV GIS in ESP (lb) 187 187 187
Number of 66 kV GIS in ESP per 800 MW 22 22 22
Total Mass SF6 in ESP per 800 MW (lb) 9,083 9,083 9,083
Phase 2 MW 1200 N/A 1200
Phase 1 MW 800 800 N/A
Total Mass SF6 (lb) for ESPs 22,708 9,083 13,625
SF6 Leak Rate (by weight) (% per year) 0.5% 0.5% 0.5%
GWP of SF6 25,200 25,200 25,200
WTG Annual GHG Emissions (CO2e) (tons/year) 335 164 227
ESP Annual GHG Emissions (CO2e) (tons/year) 1,431 572 858
Total Annual GHG Emissions (CO2e) (tons/year) 1,766 736 1,085
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Dynamic Positioning (DP) Load Factor (LF)
Load factor = percent of vessel's total power 
AS/MS = actual speed / max speed 


Purpose-built Offshore construction/ROV/Survey vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption
(m3/day) LF 


DP LF based on fuel 
consumption ratio


Fast transit (assume max) 15 1.00 50 1.00 0.32
Normal Transit 14.1 0.94 35 0.83 0.38
DP mode 16


Average 0.35
Heavy Lift Vessel


27,000                          
11,000                          


0.41


Service Operation Vessel


Mode Speed (kn) AS/MS 
Fuel Consumption 
(MT/day)  LF 


DP LF based on fuel 
consumption ratio


Max Speed 13 1.00 N/A 1.00 N/A
Service Speed 12 0.92 14.5 0.79 0.38
Service Speed 11 0.85 11 0.61 0.39
Service Speed 10 0.77 10 0.46 0.32
DP mode 7


Average 0.36
Service Operation Vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption 
(tonne/day) LF 


DP LF based on fuel 
consumption ratio


Max Speed 15.5 1.00 30 1.00 0.14
Service Speed 13 0.84 14 0.59 0.18
DP 4


Average 0.16


Service Operation Vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption 
(gal/hr) LF 


DP LF based on fuel 
consumption ratio


Max Speed 12 1.00 141.5 1.00 0.80
Service "eco" Speed 10 0.83 0.58
Transit 6 kn between wind turbines 6 0.50 59.8 0.13 0.24
Maneuvering in wind farm at DP-2 113.2
Stand-by near wind farm / overnight 40.9


Average 0.52


Anchor Handling Tug Supply Vessel


Mode Speed (kn) AS/MS 
Fuel Consumption
(tonne/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 13.5 1.00 22 1.00 0.25
Service 12 0.89 16 0.70 0.24
Eco mode 10 0.83 8.3 0.58 0.38
DP mode 5.4


Average 0.31


Total power during DP/maneuvering (kW)
Total Installed Power (kW)


Approximate DP LF
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Dynamic Positioning (DP) Load Factor (LF)


Anchor Handling Tug Supply Vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption
(m3/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 13 1.00 29 1.00 0.59
Service 10 0.77 13 0.46 0.60
DP mode 17


Average 0.59
 Survey Vessel


Mode Speed (kn) AS/MS 
Fuel Consumption 
(gal/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 30 1.00 N/A 1.00 N/A
Steaming 22 0.94 600 0.83 0.14
Standby (DP) 100


Average 0.14
Survey Vessel


Mode Speed AS/MS 
Fuel Consumption 
(gal/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 30 1.00 N/A 1.00 N/A
Normal Transit 22 0.73 300 0.39 0.13
Normal Transit 18 0.60 300 0.22 0.07
DP mode 100


Average 0.10
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Attachment D 


Avoided Emission Estimates 







Inputs Phase 1 
Assumed total capacity (MW) 804
Capacity factor 50%
Maximum length per offshore export cable (km) 101
Maximum length per onshore export and grid 
interconnection cable (km) 13
Total length per cable (km) 114
Average transmission loss factor @ 100 km1,2 3.3
Average transmission loss factor @ 150 km1,2 5.2
Interpolated transmission Loss Factor1,2 3.8%
Hours per year 8,760
Annual power generated (MW-hr) 3,386,773
Assumed operating term (years) 30


Pollutant 


Avoided Emission Factor 
(g/MWH)1


Avoided Emission Factor 
(lb/MWH)1


Displaced Emissions from Conventional 
Power Generation 


(US tons/year) 
Displaced Emissions Over 
Project Lifespan (US tons) 


Fraction of 2018 NPCC 
New England Region 


Emissions (%)2


NOx 227 0.501 848 25,452 4%
SO2 121 0.266 450 13,513 6%
CO2e 424,795 936.5 1,585,878 47,576,348 6%


Avoided Emissions for Phase 1 of New England Wind


1) From: Lazaridis, LP. 2005. Economic Comparison of HVAC and HVDC Solutions for Large Offshore Wind Farms under Special Consideration of Reliability. Tables 4.3 - 4.5: Average power losses in percent of the 
windfarm’s average output power for different windfarm rated power, average wind speed, transmission distances and transmission voltage levels.


Avoided Emissions - Phase 1 


1) Avoided emission factors use NPCC New England annual non-baseload output emission rates from EPA’s eGRID2018 revised 3/9/2020  https://www.epa.gov/sites/production/files/2020-
01/documents/egrid2018_summary_tables.pdf


2) It was conservatively assumed that Phase 1 would use 220 kV HVAC cables to deliver 804 MW.


2) Based on eGRID2018 (revised 3/9/2020) subregion annual emissions. 
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                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.67 2.73 2.78 2.81 1.63 1.61 1.59 1.57 1.19 1.13 1.1 1.07
100 km 5.13 5.26 5.36 5.43 2.92 2.87 2.83 2.81 2.85 2.64 2.51 2.43
150 km 8.13 8.3 8.44 8.54 4.97 4.85 4.77 4.71 5.93 5.4 5.07 4.84
200 km 11.98 12.17 12.32 12.45 7.86 7.62 7.47 7.38 18.47 17.54 16.93 16.52
250 km 14.28 14.12 14.03 13.97 13.55 13.08 12.78 12.59 - - - -
300 km 20.39 20.11 19.95 19.85 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.81 2.78 2.76 2.74 1.62 1.63 1.64 1.65 1.18 1.14 1.12 1.11
100 km 4.74 4.77 4.79 4.81 3.07 3.07 3.07 3.07 2.68 2.54 2.46 2.4
150 km 7.5 7.53 7.56 7.57 5.1 5.05 5.02 5.01 5.36 4.98 4.74 4.58
200 km 11.08 11.09 11.1 11.1 7.87 7.76 7.69 7.65 18.29 17.59 17.15 16.85
250 km 15.28 15.3 15.33 15.37 12.48 12.12 11.89 11.74 - - - -
300 km 19.96 19.74 19.61 19.53 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.83 2.86 2.89 2.91 1.89 1.9 1.91 1.92 1.23 1.21 1.2 1.19
100 km 5.39 5.47 5.53 5.58 3.31 3.35 3.39 3.42 2.68 2.58 2.52 2.49
150 km 8.45 8.57 8.66 8.73 5.38 5.41 5.44 5.47 5.14 4.85 4.68 4.57
200 km 12.31 12.45 12.55 12.64 7.64 7.49 7.51 7.44 17.17 16.8 16.6 16.49
250 km 14.6 14.57 14.55 14.55 12.53 12.23 12.04 11.92 - - - -
300 km 19.79 19.58 19.57 19.47 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 3.32 3.37 3.42 3.45 1.94 1.98 2.02 2.04 1.26 1.25 1.25 1.26
100 km 5.54 5.69 5.48 5.45 3.67 3.74 3.8 3.85 2.7 2.65 2.62 2.61
150 km 7.96 7.99 8 8.01 5.19 5.12 5.06 5.02 4.85 4.62 4.48 4.39
200 km 11.2 11.25 11.3 11.34 7.66 7.57 7.51 7.48 16.64 16.03 15.63 15.35
250 km 15.53 15.61 15.69 15.76 11.93 11.69 11.53 11.43 - - - -
300 km 20.04 19.94 19.9 19.88 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.88 2.9 2.92 2.94 1.85 1.84 1.83 1.9 1.31 1.33 1.34 1.36
100 km 5.52 5.59 5.63 5.67 3.17 3.34 3.33 3.32 2.55 2.47 2.4 2.36
150 km 8.66 8.75 8.82 8.87 5.16 5.15 5.15 5.15 4.63 4.43 4.31 4.23
200 km 12.15 12.31 12.44 12.54 7.79 7.75 7.74 7.74 16.23 15.85 15.61 15.45
250 km 15.13 15.12 15.11 15.11 11.84 11.66 11.55 11.48 - - - -
300 km 19.78 19.68 19.63 19.6 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 3.16 3.22 3.26 3.3 1.86 1.88 1.89 1.9 1.17 1.15 1.13 1.17
100 km 6.07 6.2 6.29 6.37 3.48 3.5 3.52 3.53 2.4 2.33 2.29 2.26
150 km 8.5 8.46 8.43 8.4 5.37 5.4 5.44 5.47 4.5 4.33 4.23 4.17
200 km 11.62 11.66 11.69 11.71 7.52 7.47 7.43 7.4 15.8 15.56 15.43 15.36
250 km 14.67 14.65 14.64 14.82 11.71 11.52 11.4 11.32 - - - -
300 km 19.67 19.49 19.45 19.42 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 3.17 3.15 3.14 3.12 1.93 1.96 1.98 2 1.17 1.14 1.13 1.12
100 km 5.66 5.7 5.89 5.89 3.63 3.67 3.71 3.74 2.37 2.32 2.36 2.33
150 km 8.65 8.75 8.82 8.87 5.79 5.85 5.89 5.93 4.44 4.3 4.21 4.16
200 km 12.18 12.36 12.49 12.59 7.62 7.58 7.57 7.56 15.51 15.14 14.89 14.72
250 km 15.36 15.38 15.41 15.44 11.62 11.48 11.39 11.3 - - - -
300 km 19.54 19.53 19.47 19.43 - - - - - - - -


Note: loss calculations were performed for 3 three-core HVAC cables with XPLE insulation (the type of HVAC cable expected to be used for New England Wind)


800 MW
132 kV 220 kV 400 kV


Source: Lazaridis, L., P. (2005). Economic Comparison of HVAC and HVDC Solutions for Large Offshore Wind Farms under Special Consideration of Reliability. Tables 4.3 - 4.5: 
Average power losses in percent of the windfarm’s average output power for different
windfarm rated power, average wind speed, transmission distances and transmission voltage levels.


900 MW
132 kV 220 kV 400 kV


1000 MW
132 kV 220 kV 400 kV


600 MW
132 kV 220 kV 400 kV


220 kV 400 kV
700 MW


132 kV


400 kV


132 kV 220 kV 400 kV
500 MW


Transmission Loss Factors (%) for HVAC Cables for Different
Windfarm Rated Power, Average Wind Speed, Transmission Distances and Transmission Voltage Levels


400 MW
132 kV 220 kV
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EXECUTIVE SUMMARY 


Purpose of the Air Quality Modeling Report 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two 
separate, independent Phases. Phase 1 of New England Wind will include up to 62 offshore wind turbine 
generators (WTGs) and one or two electrical service platforms (ESPs) in the northeast portion of Lease Area 
OCS-A 0534 along with associated offshore cables and an onshore transmission system. For the purposes of 
Outer Continental Shelf (OCS) air permitting, Phase 1 of New England Wind is referred to as the “Project.” 
The Project’s offshore renewable wind energy facilities are located on the OCS within the Phase 1 portion of 
the Southern Wind Development Area (SWDA), referred to as the “Phase 1 SWDA.”  


The Project will generate clean, renewable electricity that will significantly reduce emissions from the ISO 
New England electric grid over its lifespan. However, there will be air emissions from vessels and equipment 
involved in the construction and operation of the Project on the OCS. Therefore, the Proponent is seeking an 
OCS Air Permit from the Environmental Protection Agency (EPA) for the construction and operation of the 
Project pursuant to the OCS Air Regulations (40 CFR Part 55). This report describes the air quality modeling 
analysis performed as part of the Project’s OCS Air Permit Application (the “Application”), and is provided as 
an appendix to the Application. The purpose of this modeling report is to demonstrate that the Project will 
not violate the National Ambient Air Quality Standards (NAAQS) or other related federal and Massachusetts 
air regulations.  


Air Emission Sources 


The Project’s air emission sources are mostly internal combustion engines, which will be used to power 
equipment and vessels during the construction and operation of the offshore facilities. The Project will be 
developed and permitted using a Project Design Envelope (PDE). This allows the Proponent to properly define 
and bracket the characteristics of the Project for the purposes of environmental review while maintaining a 
reasonable degree of flexibility with respect to the selection of key components (e.g., WTGs, foundations, 
offshore cables, and ESP[s]) as well as construction and operational logistics. For all modeled air-emitting 
activities, the Proponent has made a good-faith effort to identify conservative, yet realistic scenarios, 
generally choosing the scenario with more and larger air emission sources where multiple options exist. 
Additionally, the Proponent has tried to determine representative source parameters for the types of vessels 
that may be used during construction and operations and maintenance (O&M) activities. This general 
conservatism, combined with other conservative assumptions layered in the modeling process, is consistent 
with the PDE concept and allows for a demonstration of compliance with the applicable standards. Final 
construction and O&M methods may differ as the Project is optimized.  


Regulatory Basis 


The OCS Air Regulations found at 40 CFR Part 55, which implement Section 328 of the Clean Air Act (CAA), 
establish federal air pollution control requirements for OCS sources located beyond states’ seaward 
boundaries (i.e., in federal waters). Under 40 CFR Part 55, OCS sources located within 25 nautical miles (NM) 
of a state’s seaward boundary are also required to comply with the air quality requirements of the 
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Corresponding Onshore Area (COA). Section 328(a)(4)(c) of the CAA defines an OCS source as “any 
equipment, activity, or facility which—(i) emits or has the potential to emit any air pollutant, (ii) is regulated 
or authorized under the Outer Continental Shelf Lands Act [43 U.S.C. 1331 et seq.], and (iii) is located on the 
Outer Continental Shelf or in or on waters above the Outer Continental Shelf.” 40 CFR § 55 adopts the 
statutory definition of an OCS source and further clarifies that vessels are only considered OCS sources when 
they are permanently or temporary attached to the seabed, erected thereon, and used for the purpose of 
exploring, developing, or producing resources therefrom, or are attached to an existing OCS source. However, 
emissions from all vessels servicing or associated with an OCS source (when within 25 NM) are considered 
potential emissions from the OCS source.  


The OCS Air Regulations require the inclusion of construction (i.e., temporary) emissions and supporting 
vessel (i.e., mobile source) emissions when determining if a new source or modification to an existing source 
exceeds permit applicability thresholds. Because temporary and mobile source emissions are counted against 
the permitting thresholds, the Project is subject to Prevention of Significant Deterioration (PSD) regulations 
and Nonattainment New Source Review (NNSR). Under the PSD regulations, the Proponent must 
demonstrate compliance with the Class I Significant Impact Levels (SILs) for the Project during construction. 
For the Project’s O&M period, the Proponent must demonstrate compliance with the NAAQS and PSD 
increments.  


Air Quality Model and Model Inputs 


The Proponent uses the AERCOARE-AERMOD modeling system for this air quality analysis, which was 
approved for use by the EPA. Prognostic data from the Weather Research and Forecast (WRF) Model are 
used to derive the hourly surface data and upper air data (i.e., humidity, temperature, and water surface 
temperature) that are used for meteorological observations.  


The AERCOARE-AERMOD modeling system does not address secondary pollutant formation. Ozone modeling 
is not required because the Project is subject to NNSR for ozone (O3). For secondary formation of particulate 
matter 2.5 microns or smaller (PM2.5), the Proponent uses the View QLIK Modeled Emission Rate Precursor 
(MERP) methodology low level stack modeling results to derive a project-specific MERP in accordance with 
current EPA guidance. 


Receptors 


Although the Project is subject to PSD review, certain PSD modeling requirements do not apply to 
“temporary” emissions (such as construction emissions) if those emissions would not impact any Class I area 
or areas where an applicable increment is known to be violated (40 CFR Part 55.21(i)(3)). The Proponent has 
confirmed that there are no known PSD increment violations in the vicinity of the Phase 1 SWDA. The nearest 
Class I areas are over 300 kilometers (km) away; the maximum range of the AERCOARE-AERMOD modeling 
system is 50 km. Therefore, the Proponent initially models construction emissions by placing receptors at 50 
km using AERMOD. For those pollutants and averaging times that are above the Class I SIL at 50 km, the 
Proponent uses an alternative model that is capable of modeling impacts beyond 50 km (i.e., CALPUFF) to 
model the impacts at the nearest Class I area. The CALPUFF analysis is presented in a separate report. 
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The receptors for the Project’s operational period vary based on the type of activity performed. The receptor 
field is placed adjacent to the activity in areas where ambient air exists and the public could have access (e.g., 
outside of any temporary safety buffer zones established to protect the public). For O&M activities, a nested 
grid of receptors is utilized where receptors are placed close together in the area immediately surrounding 
the activity and at greater distances further from the O&M activity. It should be noted that almost all 
receptors are over water in locations where there cannot possibly be any residences and where the public is 
unlikely to remain for any extended period. For impacts that are greater than the SIL, a review of permitted 
sources (such as the Vineyard Wind 1 project) is conducted to evaluate whether the Significant Impact Areas 
(SIAs) could overlap. 


Documentation of Compliance 


For impacts that are greater than the Class II SILs, a NAAQS comparison is conducted. For comparison to the 
NAAQS, the Project’s modeled concentrations are added to measured background concentrations. The 
Proponent uses representative monitored background concentrations from Fall River, Massachusetts; East 
Providence, Rhode Island; and Providence, Rhode Island. Given the rural (over-water) environment of the 
Phase 1 SWDA, utilization of these predominantly urban monitoring locations for the background 
concentrations is anticipated to be conservative in nature.  


Other Analyses 


This modeling report analyzes predicted O&M impacts against Class II PSD increments using the AERCOARE-
AERMOD modeling system, generally as described above. The modeling report also analyzes impacts to 
visibility, soils and vegetation, and growth per the PSD regulations.  
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1.0 INTRODUCTION 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in BOEM Lease Area OCS-A 0534 in two separate, independent Phases. Phase 1 of 
New England Wind will include up to 62 WTGs and one or two ESPs in the northeast portion of Lease Area 
OCS-A 0534 along with associated offshore cables and an onshore transmission system. An overview of 
Phase 1 of New England Wind is provided on Figure 1-1. For the purposes of OCS air permitting, Phase 1 
of New England Wind is referred to as the “Project.” 


This air quality modeling report supplements the OCS Air Permit Application (the “Application”). The 
Application describes the Project (see Section 2), the Project’s OCS sources and potential emissions (see 
Section 3), and the applicable regulatory requirements (see Section 4), including requirements to perform 
air quality dispersion modeling. 


The purpose of this air quality modeling analysis is to demonstrate that the Project will not violate the 
NAAQS, PSD increments, and other applicable air regulations. The remainder of this report is organized in 
four sections. Section 2 describes the Project and model inputs. Section 3 describes the applicable air 
quality regulations that are related to the modeling analysis and presents the applicable air quality 
standards. Section 4 describes background air quality data and the air quality modeling methodology for 
the compliance demonstration. Section 5 presents the modeling results and compares them to relevant 
standards. Finally, Section 6 lists the reference documents used in compiling this modeling report. 
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2.0 PROJECT DESCRIPTION & MODEL INPUTS 


2.1 Project Description 


Section 2 of the Application provides a project description which focuses on the aspects of the 
Project that are relevant to OCS air permitting. A complete description of Phase 1 of New England 
Wind can be found in Volume I of the New England Wind Construction and Operations Plan (COP).  


Offshore wind technologies, particularly the size of commercially available WTGs, are advancing 
at a significant pace. Correspondingly, the vessels and technologies required to install such WTGs 
and their foundations are evolving rapidly. Because the evolution of offshore wind technology 
toward less expensive and more efficient concepts often outpaces the speed of permitting 
processes, Phase 1 of New England Wind is being developed and permitted using a Project Design 
Envelope (PDE). This allows the Proponent to properly define and bracket the characteristics of 
the Project for the purposes of environmental review while maintaining a reasonable degree of 
flexibility with respect to the selection of key components (e.g., WTGs, foundations, ESP[s]) as 
well as construction and operational logistics. 


Offshore construction will likely begin with scour protection, foundation, and offshore cable 
installation, followed ESP and WTG installation and commissioning. Offshore construction of the 
Project will require an array of vessels, many of which are specifically designed for offshore 
renewable wind energy facility construction and cable installation. Vessels such as heavy lift 
vessels (HLVs), heavy transport vessels (HTVs), tugboats, barges, supply vessels, and/or jack-up 
vessels will be used to transport the WTG, ESP(s), and their foundations to the Phase 1 SWDA. 


The Project will operate for up to 30 years. Throughout the operational period, the Proponent will 
conduct routine inspections and preventive maintenance. Corrective maintenance may occur 
periodically, and more significant repairs may be needed infrequently. 


2.2 Emission Calculations 


As described in Section 3.2.1 of the Application, the Project’s potential emissions are calculated 
by estimating the duration and intensity of emissions-generating activities and multiplying those 
estimates by appropriate emission factors. Since the Proponent is still selecting contractors and 
finalizing the design its facilities, certain engine sizes, operational activities, and other Project 
details may change after the submission of the Application. 


Emissions are calculated for commercial marine vessels, offshore generators, other offshore 
construction equipment, and fugitive emissions. The calculation methods are summarized in 
Section 3.2.1 of the Application and described more fully in Appendix A of the Application. 
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2.3 Stack Parameters 


The exact vessels and other equipment that will be used during the Project will not be known until 
much closer to the start of construction and operation. Therefore, the Proponent has made an 
attempt to determine representative dimensions and engine stack parameters for the types of 
vessels and other equipment that may be used during the Project from specification sheets and 
available literature.  


Because vessels (except jacked-up vessels) are in motion while operating, the emissions from 
vessels will not come from a fixed point in space. Emissions from certain moving vessels will be 
modeled as volume sources with the release heights described in Attachment 1. Downwash will 
only be addressed for engines on stationary structures (such as jack-up vessels and ESP[s]). 
Downwash is also conservatively considered for larger vessels when relatively stationary. 


2.4 Model Inputs 


Attachment 1 to this modeling report provides the model inputs, including emission rates and 
stack parameters. Attachment 1 also provides diagrams and maps showing the location and 
arrangement of the volume and point sources proposed for select construction and O&M period 
modeling scenarios. 
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3.0 REGULATORY REQUIREMENTS 


Section 4 of the Application provides a detailed description of applicable regulatory requirements. This 
modeling report provides additional details related specifically to the modeling compliance 
demonstrations.  


3.1 Prevention of Significant Deterioration Review 


The PSD program applies to new major sources of criteria pollutants or major modifications to 
existing sources in areas designated as being in attainment with or unclassifiable with the ambient 
air quality standards. As described in Section 4.2.2 of the Application, the PSD regulations apply 
to emissions of nitrogen oxides (NOx), volatile organic compounds (VOCs, as an ozone precursor), 
carbon monoxide (CO), particulate matter 10 microns or smaller (PM10), PM2.5, and greenhouse 
gases (GHGs). Thus, the Proponent must demonstrate that the Project’s NOx, VOC, CO, and 
particulate matter (PM) emissions will not cause or contribute to air pollution in excess of any 
ambient air quality standards described in Section 3.2 below. There are no ambient air quality 
standards for GHGs; therefore, no modeling is required for GHGs.  


3.2 Ambient Air Quality Standards 


The EPA has two sets of ambient air quality standards: National Ambient Air Quality Standards 
(NAAQS) and PSD increments.  


The EPA has developed NAAQS for several air contaminants, known as criteria pollutants, for the 
protection of public health and welfare. These criteria pollutants are sulfur dioxide (SO2), PM, 
(regulated separately as PM10 and PM2.5), nitrogen dioxide (NO2), CO, O3, and lead (Pb). The 
NAAQS consist of primary and secondary standards. Primary standards are intended to protect 
human health. Secondary standards are intended to protect public welfare from known or 
anticipated adverse effects associated with the presence of air pollutants, such as damage to 
property or vegetation. NAAQS have been developed for various durations of exposure.  


PSD increments are the maximum allowable increase in concentration above a baseline 
concentration for a pollutant. EPA has established increment standards for NO2, PM10, and PM2.5, 


which are subject to PSD review. In Massachusetts, the PSD increment for PM2.5 is tracked on a 
county-wide basis and PM10 and NO2 are tracked by town.  


PSD increments are broken down into three categories: Class I, Class II, and Class III. Class I 
increments are intended to be protective of Class I areas. Class I areas are geographic areas 
recognized by the EPA as being of the highest environmental quality and requiring maximum 
protection; these areas have special national or regional scenic, recreational, or historic value. 
The nearest Class I area to the Phase 1 SWDA is Lye Brook, which is just over 300 km from closest 
point in the Phase 1 SWDA (see Figure 3-1). Class II areas comprise most of the United States (US) 
and there are currently no Class III areas.  
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The NAAQS and PSD increments are provided in Table 3-1. 


Table 3-1 NAAQS and PSD Increments 


Pollutant Averaging 
Period 


NAAQS 
(micrograms per cubic meter [µg/m3]) 


PSD Increments 
(µg/m3) 


Primary Secondary Class I Class II 


CO 
1-Hour 40,0001 Same None None 
8-Hour 10,0001 Same None None 


Pb Rolling  
3-month avg. 0.152 Same None None 


NO2 
1-Hour 1883 None None None 
Annual 1004 Same 2.52 252 


O3 8-Hour 137.45 Same None None 


PM2.5 
24-Hour 356 Same 21 91 


Annual 127 157 12 42 


PM10 
24-Hour 1501 Same 81 301 


Annual None None 41 171 


SO2 


1-Hour 196.08 None None None 
3-Hour None 1,3101 251 5121 


24-Hour None None 51 911 
Annual None None 22 202 


1 Not to be exceeded more than once per year 
2 Not to be exceeded 
3 98th percentile of 1-hour daily maximum concentrations averaged over 3 years 
4 Annual mean 
5 Annual fourth-highest daily maximum ozone concentration, averaged over 3 years 
6 98th percentile, averaged over 3 years 
7 Annual mean, averaged over 3 years 
8 99th percentile of 1-hour daily maximum concentrations averaged over 3 years 
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In order to facilitate this analysis, EPA historically has relied upon Significant Impact Levels (SILs) 
that represent thresholds of insignificant (i.e., de minimis) modeled source impacts. The SILs are 
intended to be small fractions of the NAAQS and PSD increment. EPA has recommended specific 
SILs for comparison to the NAAQS and a separate set of recommended SILs for comparison to the 
PSD increment. The PSD increment SILs are different for Class I, II, and III areas. 


There are no Class I PSD increment SILs for ozone. The PSD regulations state (at 40 CFR § 
52.21(i)(2)) that modeling is not required for a pollutant if the area is designated as nonattainment 
for the pollutant. Additionally, page 6 of the Legal Memorandum to Support the Application of 
Significant Impact Levels in the Air Quality Demonstration for Prevention of Significant 
Deterioration Permitting under the Clean Air Act states:  


Under this program, known as Nonattainment New Source Review (NNSR), sections 
173(a)(1) and 173(c) of the Act require increased emissions from a proposed major 
source or major modification located in a designated nonattainment area to be offset 
by an equal or greater reduction in actual emissions from other sources. 42 U.S.C. § 
7503(a)(1)(A), (c). There is no requirement in this part of the Act (like section 165I in 
the PSD provisions) to examine air quality in the affected area or the level or degree 
of air quality impact from the proposed emissions increase. 


Since the COA for the Project (Massachusetts) is treated as moderate nonattainment for ozone 
(see Section 3.3), no modeling is required for ozone.  


NO2 and PM10 Class I PSD increment SILs are described in detail in the July 23, 1996 Proposed 
Rulemaking (61 FR 38249). The PM2.5 Class I PSD increment SILs are described in the April 17, 2018 
Guidance on Significant Impact Levels for Ozone and Fine Particles in the Prevention of Significant 
Deterioration Permitting Program. There are no Class I PSD increment SILs for CO, GHGs, or 1-
hour NO2.  


Exceeding a PSD increment SIL would require a cumulative source analysis that accounts for any 
sources that have consumed the PSD increment within the Significant Impact Area (SIA). 
Exceeding a NAAQS SIL would require the Project’s pollutant concentrations to be combined with 
background air quality monitoring data and compared against the NAAQS. 


The recommended SILs for the Project are in Table 3-2, which breaks down the recommended 
SILs for NAAQS and PSD increments.   
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Table 3-2 Significant Impact Levels 


Pollutant Averaging Period 


Recommended Significant 
Impact Levels for 
NAAQS Analyses 


(µg/m3) 


PSD SIL Increments  
(µg/m3) 


Class I Class II 


CO 
1-Hour 2,0001 None 2,0001 


8-Hour 5001 None 5001 


Pb Rolling 3-Month None None None 


NO2 
1-Hour 7.52 None None 
Annual 1 0.11 11 


O3 8-Hour 1.963 None None 


PM2.5 
24-Hour 1.24 0.274 1.24 


Annual 0.25 0.055 0.25 


PM10 
24-Hour 51 0.31 51 


Annual 11 0.21 11 


SO2 


1-Hour 7.82 None None 
3-Hour 251 11 251 


24-Hour 51 0.21 51 
Annual 11 0.11 11 


1 Concentration not to be exceeded 
2 Highest 1-hour Modeled concentration averaged over 5 years 
3 Annual 4th Highest Daily Maximum 8-hour Concentration Averaged Over 5 years. 
4 Highest 24-hour modeled concentration averaged over 5 years 
5 Highest annual modeled concentration averaged over 5 years. 


 
As described in the Application, the Project has two distinct periods: (1) construction and (2) 
O&M. The air quality analyses for construction and O&M are described in further detail below in 
Sections 3.2.1 and 3.2.2, respectively. 


3.2.1 Ambient Air Quality Analysis for Construction Activities 


Although the Project is subject to PSD review, the PSD air quality modeling requirements under 
40 CFR Part 52.21 paragraphs (k), (m), and (o) are not applicable to “temporary” emissions if those 
emissions would not impact any Class I area or areas where an applicable increment is known to 
be violated (see 40 CFR Part 55.21(i)(3)). As stated in 43 FR 26394 col. 2, EPA typically considers 
sources operating for less than two years in a given location as temporary: 


Emissions occurring for less than 2 years at one location would generally be 
considered temporary. Emissions for longer periods of time might also be considered 
to be temporary (such as the emissions related to the construction of power plants 
or other large sources) but should be dealt with on a case-by-case basis.  
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The Proponent expects offshore construction of the Project to occur in under two years. 
Furthermore, construction activities at each individual WTG/ESP location will be ephemeral. As 
the foundations, WTGs, and ESP(s) are installed, vessels will frequently relocate from position to 
position, which are located at least 1 NM apart. As such, activities at a given location will occur 
for far less than two years.  


The Proponent notes that EPA precedent in 43 FR 26394 col. 2 does allow for the case-by-case 
review of specific situations in order to determine if the sources under consideration qualify as 
temporary. The Proponent believes that construction emissions should be considered temporary, 
even if offshore construction of a project were to exceed two years. 


The Project’s temporary emission sources thus require an assessment of the ambient air impacts 
to Class I areas and areas where the applicable PSD increment is known to be violated. Based on 
consultation with the Massachusetts Department of Environmental Protection (MassDEP), there 
are no areas in the vicinity of the Phase 1 SWDA where an applicable PSD increment is known to 
be violated.1  


To assess the Project’s ambient air impacts at Class I areas, construction emissions are modeled 
for comparison to the Class I PSD increment SILs. For NOx, CO, and PM10, only the Project’s direct 
construction emissions are modeled for comparison against the Class I PSD increment SILs.  


For PM2.5, emissions are comprised of two groups: primary emissions (i.e., emitted directly from 
a source) and secondary emissions (i.e., formed when precursor emissions such as SO2 and NOx 
undergo a chemical transformation in the atmosphere). EPA has established guidance for when a 
project is required to characterize both primary and secondary ambient impacts from PM2.5 based 
on the tons of direct PM2.5, NOx, and SO2 emitted annually. Since the Project’s potential emissions 
during construction are greater than or equal to 10 tons per year (tpy) of direct PM2.5 and exceed 
40 tpy of NOx, the Proponent is required to address both primary and secondary impacts from 
PM2.5.  


3.2.2 Ambient Air Quality Analysis for Operations and Maintenance Activities 


During O&M, emissions from the Project will be considerably lower than during construction. As 
the Project triggers PSD review for NOx, VOC, CO, PM10, PM2.5, and GHGs during construction, the 
Project requires an ambient air quality analysis that demonstrates compliance with the SILs, 
NAAQS, and PSD increments through air quality dispersion modeling for the operational period 
only. In addition, the Project requires an impact analysis to determine its direct and indirect 
effects on industrial growth in the area, soil, vegetation, and visibility. Each of these required 
analyses are described in detail below.  


 


1  Based on consultation with Glenn Pacheco on August 4, 2020 of MassDEP. 
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Consistent with 40 CFR § 52.21(k)(1), this modeling analysis demonstrates that allowable emission 
increases from Phase 1 of New England Wind would not cause or contribute to air pollution in 
violation of any NAAQS or any applicable maximum allowable increase over the baseline 
concentration. Impacts from the Project are analyzed using the steps described below. 


3.2.2.1 Significant Impact Levels  


The first stage of an ambient air quality analysis is to determine whether the potential exists for 
the Project’s emissions to cause or contribute to a violation of the NAAQS or PSD increment. This 
stage of the analysis compares the impacts of the Project to SILs in order to determine if the 
Project will have a “significant impact” on air pollutant concentrations and establish whether a 
NAAQS or PSD increment modeling analysis is necessary. The SIA is determined for each pollutant 
above the SIL and considered for whether additional sources need to be accounted for in the 
cumulative source modeling. The approach for cumulative source modeling is described in Section 
3.2.2.4.  


The Project’s direct O&M emissions are first modeled for comparison to the SILs for the following 
pollutants: NOx, CO, and PM10. For pollutants or averaging times with impacts above the SIL, a 
NAAQS and/or PSD increment analysis is completed. 


For PM2.5, the impacts of both direct PM2.5 emissions and PM2.5 precursor emissions are 
addressed. This is because the Project has direct NOx emissions greater than 40 tpy during O&M. 
Therefore, according to Table V-2 in the Draft Guidance for Ozone and Fine Particulate Matter 
Permit Modeling, the Proponent addresses secondary formation using the MERP approach 
described in Section 4.4.1.1. The direct and secondary impacts are added together to compare to 
the SIL; if impacts are greater than the SIL, a NAAQS and/or PSD increment analysis is completed 
for PM2.5. 


3.2.2.2 NAAQS Analysis 


For pollutants or averaging times with impacts above the SILs for the NAAQS, a comparison is 
made to the NAAQS. The NAAQS are described in Table 3-1. As part of the modeling analysis, 
background concentrations from a representative monitoring site are added to the modeling 
results to compare against the NAAQS. The background data used for this analysis are described 
in Section 4.1. The Project’s direct PM2.5 emissions are modeled using the AERCOARE-AERMOD 
modeling system and secondary impacts are accounted for using the MERP approach described 
in Section 4.4.1.1. The PM2.5 direct and secondary impacts are combined with background 
concentrations for comparison to the PM2.5 NAAQS. 


3.2.2.3 PSD Increment Analysis  


For pollutants or averaging times with impacts above the Class II SILs, the PSD increment is 
modeled. The PSD increment is described in Section 3.2 and the specific PSD increments are 
included in Table 3-1. The amount of PSD increment available for a new project depends on 
whether the minor source baseline has been triggered. The minor source baseline is triggered 
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when a PSD application is received for a new major source or a major modification and is 
determined to be administratively complete. Once the minor source baseline is triggered, 
increment consumption must be evaluated for changes that occur at all sources (including minor, 
area, and mobile sources) after that date.  


The Phase 1 SWDA is within 50 km of the following Massachusetts counties: Dukes and Nantucket. 
Within 50 km (the extent of the modeling domain), the Phase 1 SWDA abuts the Vineyard Wind 1 
Wind Development Area Facility. The Vineyard Wind 1 project triggered the minor source baseline 
for each of the pollutants subject to PSD review (i.e., NOx, PM10, and PM2.5) on January 29, 2019. 
Therefore, the Proponent will model each of the Project’s operational scenarios against the PSD 
increment for any pollutants and averaging times that are greater than the SIL.  


3.2.2.4 Cumulative Source Modeling 


No explicit cumulative source contributions are included in the PSD Class II modeling. Specifically: 


♦ No onshore emission sources are included in cumulative source modeling. Such sources 
are too far from the Phase 1 SWDA to cause any significant consumption of PSD increment 
in the vicinity of the Phase 1 SWDA.  


♦ Vineyard Wind 1 sources are not included in cumulative source modeling. Because O&M 
operations are intermittent, cumulative impacts are unlikely. 


♦ Sources from Phase 2 of New England Wind are not included in the cumulative source 
modeling because Phase 2 of England Wind will occur after Phase 1. 


♦ At this time, the Proponent is not aware of any other adjacent projects with an 
administratively complete OCS Air Permit Application. In any event, based on an 
evaluation of the SIA for elements of Phase 1 of New England Wind with impacts over the 
SIL, it appears unlikely that an adjacent project would significantly consume increment at 
the same time and place as Phase 1 of New England Wind. 


During the technical review of the Application, the Proponent will coordinate with EPA to ensure 
that any required PSD increment analysis satisfies assessment requirements. 


3.2.2.5 Visibility 


The Lye Brook Wilderness Area is the closest Class I area to the Phase 1 SWDA and is located just 
over 300 km from the Phase 1 SWDA (see Figure 3-1). Based on correspondence from the Federal 
Land Managers (email from John Sinclair, US Forest Service, July 13, 2022) an explicit visibility 
modeling analysis is not required for the Project, per the requirements of 40 CFR Part  
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52.21(p). The Proponent notes that the Phase 1 SWDA is approximately 32 km from Martha’s 
Vineyard (i.e., the nearest inhabited land),2 and air emissions are unlikely to affect visibility at 
occupied locations. An explicit visibility analysis is therefore not needed. 


3.2.2.6 Soils and Vegetation 


PSD regulations require an analysis of air quality impacts on sensitive vegetation types with 
significant commercial or recreational value or sensitive types of soil. Evaluation of impacts on 
sensitive vegetation are performed by comparing the Project’s predicted impacts with screening 
levels presented in A Screening Procedure for the Impacts of Air Pollution Sources on Plants, Soils 
and Animals (EPA 1980). See Section 4.6 for additional details.  


Most of the designated vegetation screening levels are equivalent to or exceed NAAQS and/or 
PSD increments, so satisfaction of NAAQS and PSD increments assures compliance with sensitive 
vegetation screening levels.  


3.2.2.7 Growth 


The Proponent assesses the impact of emissions from secondary growth during O&M. This is 
described further in Section 4.7.  


3.3 State Requirements 


Under the OCS Air Regulations, OCS sources within 25 NM of a state’s seaward boundary are 
subject to the federal, state, and local requirements of the COA set forth in 40 CFR Part 55.14. In 
the Notice of Intent submitted on January 28, 2022, the Proponent identified Massachusetts as 
the Nearest Onshore Area (NOA) to the Project. Massachusetts became the designated COA 
following the process outlined in 40 CFR Part 55.5.  


The Massachusetts’ regulations that have been incorporated into 40 CFR Part 55 by reference are 
listed in Appendix A of the OCS Air Regulations; the applicability of these regulations is described 
further in Section 4.3 of the Application. The relevant Massachusetts regulations on air modeling 
center on documenting that the Massachusetts Ambient Air Quality Standards (MAAQS) are not 
being violated. The MAAQS are codified in 310 CMR 6.00 and are identical to the NAAQS (see 
Table 3-1). 


Massachusetts’ NNSR regulations at 310 CMR 7.00: Appendix A are incorporated into the OCS Air 
Regulations. Massachusetts is part of the Ozone Transport Region. As such, Massachusetts 
counties are treated as moderate nonattainment areas for ozone (even in 
unclassifiable/attainment areas) and precursors to ozone (NOx and VOC) are subject to NNSR. 
Thus, the Project is subject to NNSR for both NOx and VOCs.  


 


2  This distance is measured from the boundary of the Phase 1 SWDA (not the nearest WTG position).   
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3.4 Summary of Modeling Requirements 


Table 3-3 describes the various modeling requirements that are applicable to the Project’s 
emissions during construction and O&M.  


Table 3-3 Summary of Modeling Requirements for Phase 1 of New England Wind 


Modeling 
Requirement 


Temporary Construction 
Emissions 


Operational 
Emissions 


PSD Class I SIL Analysis (at 50 km) Yes No 
Secondary Formation of PM2.5 Yes Yes 
Ozone Analysis No No 
SIL Analysis for NAAQS and PSD Class 
II Areas 


No Yes 


NAAQS Analysis No For pollutants and averaging 
times over SILs 


Cumulative Source Modeling No For pollutants and averaging 
times with potential for 


impact overlap 
PSD Increment Analysis No Yes 
Visibility Assessment  No No 
Soils and Vegetation No Yes 
Growth No Yes 
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4.0 AIR QUALITY IMPACT ANALYSIS APPROACH  


The ambient air pollutant concentrations associated with the Project are analyzed using the methodology 
discussed in this section. Impacts of criteria emissions from the Project are modeled for comparison to 
ambient air quality standards. The modeling approach follows the guidance in EPA’s Guideline on Air 
Quality Models (EPA 2017) to ensure that the ambient concentrations will be protective of all applicable 
air quality standards. It further follows the air quality dispersion modeling protocol approved by EPA on 
July 22, 2022. 


In the New Source Review (NSR) Workshop Manual (EPA 1990), the air dispersion modeling analysis is 
separated into two distinct phases: 1) the preliminary analysis, and 2) a full impact analysis. In the 
preliminary analysis, only the significant increase in potential emissions of a pollutant from a proposed 
new source or the significant net emissions increase of a pollutant from a proposed modification are 
modeled. The results of this analysis are used to determine: 


♦ the worst-case stack parameters;  


♦ which criteria pollutants require a full impact analysis; and 


♦ the receptor locations to be used in the cumulative source modeling analysis (if necessary). 


The EPA does not require a full impact analysis for a pollutant if the results of the preliminary analysis 
indicate that the emissions from the proposed source or modification will not increase ambient 
concentrations by more than pollutant-specific SILs (see Table 3-2). 


4.1 Background Air Quality Data 


For impacts greater than the SIL, modeled concentrations due to emissions from the Project are 
added to ambient background concentrations to obtain total concentrations. These total 
concentrations are compared to the NAAQS and MAAQS.  


To estimate background pollutant concentrations, data was obtained via EPA’s website: 
https://www.epa.gov/outdoor-air-quality-data. Background concentrations were determined 
from the closest and most representative monitoring stations to the Phase 1 SWDA. The most 
representative monitoring site for SO2 and PM2.5 is also the closest monitoring site, which is 
located at Fall River in Massachusetts, approximately 85 km from the Phase 1 SWDA. The most 
representative monitoring site for CO and NO2 is in East Providence, Rhode Island at the Francis 
School approximately 109 km from the Phase 1 SWDA. The most representative monitoring 
station for PM10 is located at the Community College of Rhode Island in Providence, Rhode Island 
approximately 109 km from the Phase 1 SWDA. Given the rural environment of the Phase 1 SWDA, 
utilization of these predominantly urban monitoring locations for the background concentrations 
are anticipated to be conservative in nature. A summary of the background air quality 
concentrations based on 2018–2020 data is presented in Table 4-1; the background monitoring  
  



https://www.epa.gov/outdoor-air-quality-data
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data and calculations are provided in Attachment 2. For the short-term averaging periods and for 
annual average PM2.5, the form of the standard value is used; the highest monitored value is used 
for annual averages.  


Background concentrations for 1-hour NO2 do not appear in Table 4-1 as the Project will use the 
seasonal diurnal variation of measured data from Providence, Rhode Island (SEASHR option in 
AERMOD) using the 3-year (2018–2020) average of the 98th percentile background concentration 
by season and hour-of-day (per EPA 1-hour [hr] NO2 memo, March 1, 2011). These values appear 
in Table 4-2 below. 


Table 4-1 Observed Ambient Air Quality Concentrations and Selected Background Levels 


Pollutant 
Averaging 


Period 


Pollutant Concentration (µg/m3) NAAQS/ 
MAAQS 
(µg/m3) 2018 2019 2020 


Background  
Level 


CO  
1-Hour 1,375.2 1,719.0 1,489.3 1,719.0 40,000 
8-Hour 802.2 916.8 1,145.6 1,145.6 10,000 


NO2  Annual 12.2 12.4 11.6 12.4 100 


PM10  24-Hour 23.0 23.0 20.0 23.0 150 


PM2.5  
24-Hourc 15.0 15.0 17.0 15.7 35 


Annuald 6.8 6.6 6.2 6.5 12 


SO2  
1-Hour 10.5 7.9 7.9 8.8 196 
3-Houra 8.9 7.1 7.3 8.9 1,300 


Notes:  Conversion factors of 1 parts per million (ppm) =2620 µg/m3 SO2; =1146 µg/m3 CO; and =1882 µg/m3 NO2 used. 
* Data obtained from EPA at: http://www.epa.gov/airquality/airdata; 
a   Background level for 3-hr SO2 is the highest-second-high SO2 value (obtained from EPA website).  
b   Background level for 24-hr SO2 and PM10 is based on the highest-second-high value. 
c   Background level for 24-hr PM2.5 is the average concentration of the 98th percentile for three years.  
d   Background level for Annual PM2.5 is the average concentration of three years. 


 
Table 4-2 One-hour NO2 Background Values by Season/Hour of Day from Providence, Rhode 


Island1 


Hour 


One-hour NO2 Background Values (ppb) by Season/Hour 
of Day from Providence, Rhode Island1 


Winter Spring Summer Fall 
1:00 34 30 12 22 
2:00 38 30 11 23 
3:00 36 30 10 23 
4:00 36 32 10 23 
5:00 36 34 11 23 
6:00 35 39 14 25 
7:00 36 37 13 25 
8:00 37 28 14 25 
9:00 37 19 10 24 



http://www.epa.gov/airquality/airdata
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Table 4-2 One-hour NO2 Background Values by Season/Hour of Day from Providence, Rhode 
Island1 (Continued) 


Hour 


One-hour NO2 Background Values (ppb) by Season/Hour 
of Day from Providence, Rhode Island1 


Winter Spring Summer Fall 
10:00 33 13 8 21 
11:00 26 10 6 17 
12:00 22 8 6 13 
13:00 20 9 6 12 
14:00 21 9 5 11 
15:00 19 8 5 10 
16:00 25 9 5 12 
17:00 27 10 5 14 
18:00 33 11 6 20 
19:00 37 13 7 27 
20:00 37 16 9 27 
21:00 39 20 11 28 
22:00 38 24 14 27 
23:00 40 26 13 24 
24.00 38 30 13 25 


Notes: 
1. Aerometric Information Retrieval System (AIRS) code: 44-007-1010, 
Point of Occurrence (POC): 1  


NOx to NO2 Conversion 


Though the NAAQS are based on NO2 concentrations, the majority of NOx emissions are in the 
form of nitric oxide (NO) rather than NO2. Oxides of nitrogen undergo chemical conversion with 
atmospheric ozone to form NO2. EPA allows the use of the Ambient Ratio Method (ARM2) without 
prior approval from the regulatory agency. For this analysis, ARM2 with the default minimum and 
maximum NO2/NOx values of 0.5 and 0.9, respectively, is used. 


4.2 Air Quality Model Selection and Options 


The air quality model for this analysis is the American Meteorological Society/Environmental 
Protection Agency Regulatory Model (AERMOD) Modeling System with meteorological data 
prepared using the AERCOARE meteorological data preprocessor program. AERCOARE is used to 
implement the Coupled Ocean-Atmosphere Response Experiment (COARE) bulk flux algorithm. 


The Offshore and Coastal Dispersion (OCD) model is currently listed as the preferred model for 
over-water dispersion in EPA’s Guideline on Air Quality Models (see Section 4.2.2.3 of Appendix 
W). However, the Proponent uses the AERCOARE-AERMOD modeling system for this air quality 
analysis. The Proponent sought and was granted approval from EPA to use AERMOD-AERCOARE 
for Phase 1 of New England Wind on January 28, 2022. 
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4.2.1 AERCOARE-AERMOD Modeling System 


The COARE bulk flux algorithm is a series of equations which use the air-sea temperature 
difference, overwater humidity, and wind speed measurements to estimate the sensible heat, 
latent heat, and momentum fluxes. Version 3 of the COARE algorithm has been implemented 
within the meteorological data processor program, AERCOARE, to prepare meteorological data 
for use in AERMOD. AERCOARE, in conjunction with AERMOD, is an alternative model for 
assessing compliance with air quality standards when emission sources and dispersion occur over 
water.  


AERCOARE-AERMOD offers the following technical advantages, options, and features available in 
the model: 


1. The Plume Rise Model Enhancements (PRIME) downwash algorithm can be used to assess 
impacts in the cavity and wake regions of structures.  


2. The Plume Volume Molar Ratio Method (PVMRM) and Ozone Limiting Method (OLM) can 
be used to estimate the conversion of oxides of nitrogen (NOx) to NO2. The ARM2 
screening technique is used within this model. However, if further refinements are 
required, PVMRM or OLM is available.3 


3. Output can be generated in the statistical form that is needed to assess compliance with 
the newer statistically based NAAQS, such as 1-hour NO2, and PM2.5. 


4. The AERMOD-AERCOARE model can model multiple line sources and multiple area 
sources within the same model run and does not limit the number of sources that can be 
modeled simultaneously. 


5. The AERMOD-AERCOARE model can model volume sources. 


6. Calm wind conditions can be processed by the AERMOD-AERCOARE model. 


7. The dispersion algorithms used in the AERMOD portion of AERCOARE-AERMOD are 
considered state-of-art by EPA.  


8. AERCOARE-AERMOD does not artificially limit the number of receptors that can be 
considered in an analysis. 


9. AERCOARE will directly accept WRF data model predicted hourly meteorological output 
from the Mesoscale Model Interface (MMIF) program. 


 


3  EPA approval is required prior to using PVMRM or OLM for a regulatory modeling application. The Proponent 
would supplement this modeling report with the appropriate details concerning this Tier 3 modeling approach 
for EPA’s consideration. 
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It should be noted that while the AERCOARE-AERMOD modeling system contains algorithms for 
simulating the atmosphere that are technically superior to the OCD model, the OCD model 
currently has capabilities that the AERCOARE-AERMOD modeling system does not. Namely, OCD 
has algorithms to estimate the effects of both platform downwash and shoreline fumigation. 


The ESP(s) resemble platforms, so consideration of platform downwash effects is relevant. 
However, any platforms will be treated as solid structures without airflow under the platform. 
This procedure will result in an overestimate of downwash effects and lead to a conservative, 
overprediction of concentrations.  


Similarly, consideration of shoreline fumigation may be relevant, given the proximity of the Phase 
1 SWDA to shore. However, the Proponent will provide an analysis documenting that 
concentrations are below the Class II significant impact levels at the nearest publicly accessible 
state boundaries to the Project (therefore demonstrating that consideration of shoreline 
fumigation is not relevant). 


The EPA’s AERMOD model (Version 22112) is selected to predict concentrations from the 
emissions sources related to the Project. The use of AERMOD provides the benefits of using the 
most current algorithms available for steady state dispersion modeling. The AERMOD View 
graphical user interface (GUI) Version 10.2.1, created by Lakes Environmental, is used to facilitate 
model setup and post-processing of data. 


4.2.2 Modeling Options 


Modeling is performed with all regulatory options set. Regulatory default options adopted for the 
model include: 


♦ Use stack-tip downwash (except for building downwash). Stack-tip downwash is an 
adjustment of the actual stack release height for conditions when the gas exit velocity is 
less than 1.5 times the wind speed. For these conditions, the effective release height is 
reduced slightly based on the diameter of the stack and the wind and gas exit velocity. 
This option applies to point sources only. 


♦ Use the missing data and calms processing routines. The model treats missing 
meteorological data in the same way as the calms processing routine, i.e., it sets the 
concentration values to zero for that hour and calculates the short-term averages 
according to EPA's calms policy, as set forth in the Guideline on Air Quality Models 
(Appendix W to 40 CFR § 51). 
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A complete description of the AERMOD dispersion model may be found in the AERMOD User’s 
guide and the AERMOD model implementation guide.4,5 


4.2.3  Building Downwash 


AERMOD requires direction specific structure parameters to adequately incorporate the 
aerodynamic effects of structures on plume dispersion. The most recent version (04274) of the 
Building Profile Input Program with the Prime downwash algorithms (BPIP-Prime) is used to 
calculate these parameters. BPIP-Prime uses the stack information as well as the height 
information of nearby structures to calculate the required heights, widths, and setbacks required 
to account for downwash.  


Downwash is considered for the ESP(s) and the jack-up vessel(s). Each of these structures reside 
in a fixed location with generators or engines exhausting through a stack and therefore will 
experience the aerodynamic effects of downwash. The analyses also conservatively include 
downwash for larger vessels such as the SOV. Wind direction specific parameters generated by 
BPIP-Prime is input into AERMOD to account for potential downwash from nearby structures in 
the dispersion calculations. Building downwash is not considered for construction as the 
construction modeling evaluates impacts at receptors 50 km or further from the emissions 
sources, and the influence downwash at this distance is minimal.  


4.2.4  Urban/Rural Determination 
 


The AERMOD model is able to assign sources to a rural or urban category to allow specified urban 
sources to use the effects of increased surface heating under stable atmospheric conditions. Since 
the Phase 1 SWDA is surrounded by water, the rural dispersion classification is used. 


4.2.5 CALPUFF 


Gaussian Plume models such as AERMOD are limited to use within 50 km of a source. For 
pollutants and averaging times with impacts over the PSD Class I SIL at 50 km (other than PM10 
and PM2.5), CALPUFF is used to simulate concentrations for pollutants beyond 50 km. CALPUFF 
modeling is performed in accordance with the protocol approved by EPA on August 24, 2022, and 
the results of that modeling are provided in Attachment 3.  


 


4 EPA’s (2021c) User's Guide for the AMS/EPA Regulatory Model – AERMOD. 
5  EPA’s (2021a) AERMOD Implementation Guide. 
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4.2.6 Long Range Modeling of PM2.5 and PM10 


For PM2.5 and PM10, EPA performed long-range modeling using CAMx for hypothetical sources at 
ground level and at 90 meters (m). For the Vineyard Wind 1 project, EPA provided the results from 
this analysis at 300 km, provided that their use is properly supported, contextualized, and 
combined with secondary impact values. For Project impacts greater than the Class I SIL at 50 km, 
the Proponent uses these values to assess the impact from the Project at 300 km. 


This approach is a Tier 1 demonstration tool that uses existing technically credible and appropriate 
relationships between emissions and impacts developed from previous modeling, as described in 
section 5.2(e) of the Guideline. The approach is consistent with EPA Guidance. Based on its use 
for Vineyard Wind 1, the use of this procedure constitutes a valid and acceptable methodology to 
conservatively estimate PM10 and PM2.5 impacts. 


The air emission sources involved in the construction of the Project include vessels and engines. 
Generally, these sources exhaust through relatively short stacks that exhaust a few meters above 
the ocean. Generally, the exhaust parameters are more favorable for dispersion with exit 
temperatures and exhaust flows higher than the source used in the CAMx modeling by EPA. The 
modeling performed by EPA assumes that the 100 tons of emissions is emitted from a single point, 
whereas this Project's emissions on any given day occur over several kilometers. This means 
applying the modeling results from the CAMx modeling to this Project is conservative as the 
Project’s emission sources are initially more spread out and the exhaust parameters result in 
greater initial dispersion than EPA’s CAMx modeling would account for.  


For Vineyard Wind 1, EPA provided the highest daily average PM10 and highest daily average 
primary PM2.5 concentrations from a national subset of the hypothetical sources modeled using 
CAMx. Within this subset of hypothetical sources with surface releases of 100 tpy of PM10, the 
highest daily average PM10 concentration was 0.0193 micrograms per cubic meter (μg/m3) and 
primary PM2.5 concentration was 0.0123 μg/m3. These concentrations are used to conservatively 
approximate the concentration at 300 km from the Project by scaling the concentration by the 
tpy for PM10 and primary PM2.5 for this Project at 300 km. Total PM2.5 is quantified by adding the 
primary PM2.5 to the Project's estimate of secondary PM2.5 concentrations at 300 km (the 
approximate distance to the nearest Class I area). Table 4-3 presents Project-specific 24-hr PM10 
and 24-hr PM2.5 impacts using the approach described above.  


Table 4-3 Project Specific 24-hr PM10 and 24-hr PM2.5 Impacts at the Nearest Class I Area 


Pollutant 
Project 


Emission 
Rate (tpy) 


CAMx 
Modeled Emission 


Rate  
(tpy) 


CAMx 
Modeled Peak 


Impact  
(µg/m3) 


Project Scaled 
Primary  
(µg/m3) 


PM10 87 100 0.0193 0.0168 
PM2.5 84 100 0.0123 0.0103 
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4.3 Meteorological Data for Modeling 


For a near-field dispersion modeling application where there is no representative National 
Weather Service (NWS) station and it is prohibitive or infeasible to collect adequately 
representative site-specific data, EPA may allow the use of prognostic meteorological data for the 
analysis. EPA’s MMIF program can then be used to convert the prognostic meteorological data 
into a format suitable for dispersion modeling applications. When using prognostic meteorology, 
the most recent three years of prognostic data are preferred. Use of prognostic meteorological 
data requires concurrence from the appropriate reviewing authority and collaborating agencies 
that the data are of acceptable quality and representative of the modeling application. An analysis 
was provided to document that the prognostic meteorological data is acceptable for use in this 
modeling application (August 17, 2022) and approved by EPA (August 24, 2022). 


EPA provided the MMIF processed WRF data for 2018–2020. This data was processed by 
AERCOARE in order to generate the surface and profile meteorological data for AERMOD. The 
following parameters were selected in processing the meteorological data for the Project: 


♦ The data extraction point for the prognostic dataset was: 70.648° W, 40.904° N  


MMIF was run using the following settings: 


♦ Use of WRF output settings for mixing height (“AER_MIXHT = WRF”, as opposed to a 
MMIF-diagnosis of mixing height). 


♦ Use of surface characteristics provided by WRF (as opposed to use of AERSURFACE). 


♦ Use of a minimum mixing height of 25 m. 


♦ Use of a minimum absolute value of Monin-Obukhov Length of 5 m. 


AERCOARE was executed using the following settings: 


♦ Default settings recommended in EPA’s AERCOARE User’s Manual,6 except as specified 
below:  


o Minimum wind speed used by AERMOD is 0.283 m/s. Wind speeds below this value 
were considered calms; WSCALM = 0.283 m/s. 


o Mixing heights provided by WRF-MMIF were used, instead of calculated by 
AERCOARE. The minimum mixing height of 25 m, assigned under the MMIF processing 
step, was maintained. 


 


6  User’s Manual AERCOARE Version 1.0, EPA-910-R-008. 2012. 
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o Warm layer and cool-skin effects were not considered. 


o Friction velocity was determined from wind speed only; wave-height was not 
considered. 


The data provided by EPA were missing the final six hours in 2019 and 2020; these hours were left 
blank. The dataset received by EPA meets the minimum completeness criteria for air dispersion 
modeling. Winds are predominantly from the southwest. Figure 4-1 is the wind rose for the 2018–
2020 prognostic meteorological data for the Phase 1 SWDA.  


4.4 Air Quality Modeling Methodology 


As part of the demonstration that the PSD air quality modeling requirements under 40 CFR Part 
52.21 paragraphs (k), (m), and (o) are not applicable to construction activities, the Proponent 
demonstrates that modeled impacts remain below the Class I SILs for the Project during 
construction. For the Project during O&M, the Proponent demonstrates compliance with the 
NAAQS and PSD increment. The air quality modeling methodologies to document compliance for 
construction and O&M are described separately below.  


4.4.1 Construction Activities 


As discussed in Section 3.2.1, the Project’s construction emissions are temporary, and no 
applicable increment is known to be violated. PSD modeling requirements therefore do not apply 
if the construction emissions do not impact any Class I areas. The Proponent demonstrates this 
by modeling for comparison to the Class I PSD SILs. As described in Table 3-2, the Class I PSD SILs 
relevant to the Project comprise of both short-term (24-hour) and annual-based levels. 


Construction activities are dynamic, with construction occurring in one area of the Phase 1 SWDA 
on one day and in a different location the next day. Therefore, the modeling represents several 
typical construction activities occurring simultaneously to represent the "worst case" construction 
emissions. The proposed construction schedule is reviewed to identify the peak month of activity 
in order to assess the maximum short-term activities. The peak year of emissions is used to 
evaluate annual emissions.  


Much or most of the emissions will come from vessels that are in motion. As such, the location of 
the emission point will vary from minute to minute. The modeling represents certain vessel 
emissions as volume sources, where the volume represents a conservatively small estimate of the 
locations over which the vessel would move during the course of an hour. Emissions during 
transits (i.e., moving at-speed from one location to another) are included as line volume sources. 
Emissions from sources on jack-up vessels and ESP(s) are modeled as stationary point sources. 


 


  







Figure 4-1


3-Year (2018-2020) Wind Rose for the Prognostic Meteorological Data


Joe to add new wind rose
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Although the nearest Class I areas are located over 300 km from the Phase 1 SWDA, the maximum 
range of the AERCOARE-AERMOD system is 50 km. Therefore, the Proponent initially models 
construction emissions using the AERCOARE-AERMOD system by placing receptors at 50 km. A 
ring of polar receptors is placed 50 km from the northwestern-most WTG as this is the closest 
location of emissions to the nearest Class I area. Receptors are placed at each degree, for a total 
of 360 receptors. Receptors are set at an elevation of 0 m. Figure 4-2 shows the receptors included 
in the air modeling of the Project’s construction emissions. 


Because there is no preferred model or screening approach for distances beyond 50 km, impacts 
at 50 km are evaluated against the Class I PSD increment SILs, CALPUFF is utilized for an analysis 
of impacts beyond 50 km. Screening modeling conducted to assess these impacts with a 
Lagrangian model (such as CALPUFF) does not require alternative model approval from EPA. 
CALPUFF modeling is performed following an approved protocol. The analysis for primary and 
secondary PM2.5 emissions is discussed in Section 4.4.1.1.  


4.4.1.1  PM2.5 Impacts from Construction Activities 


As discussed in Section 3.2.1, the analysis for PM2.5 must account for both the primary and 
secondary component of emissions. Primary PM2.5 emissions are emitted directly from a source 
whereas secondary PM2.5 emissions are formed in the atmosphere by precursor emissions such 
as SO2 and NOx. The chemical transformation of NOx and SO2 in the atmosphere to form 
secondary PM2.5 is described in EPA (2019) guidance: 


SO2 emissions are oxidized in the atmosphere to form sulfuric acid, which has a very 
low vapor pressure and tends to exist in the particulate phase. Particulate sulfuric 
acid reacts with ammonia to form ammonium bisulfate and ammonium sulfate. 
Aqueous phase reactions are also an important pathway for particulate sulfate 
formation. SO2 dissolves into cloud and fog droplets and is oxidized to sulfate via 
reaction pathways involving hydrogen peroxide, ozone and other oxidants. Since 
sulfate is essentially non-volatile under atmospheric conditions, sulfate formed in 
clouds persists as particulate sulfate after the cloud evaporates. Sulfur dioxide 
emissions reductions lead to reductions in particulate sulfate. The process is not 
completely linear, especially when aqueous phase production is significant, and so 
changes in SO2 emissions may not result in the same proportion of change in PM2.5 
sulfate concentration. 


Emissions of NOx are chemically transformed to nitric acid (HNO3) through gas-phase 
and heterogeneous reactions. Nitric acid may condense onto particles to form 
particulate nitrate depending on the conditions. Condensation of nitric acid onto 
particles is favored by low temperature, high relative humidity, and relatively less 
acidic conditions associated with high levels of ammonia and particulate cations. 
Nitric acid formation may be oxidant or NOx-limited, and PM2.5 ammonium nitrate 
formation may be limited by the availability of either nitric acid or ammonia or by  
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meteorological conditions. When PM2.5 ammonium nitrate is limited by the 
availability of ammonia, the formation regime is termed “ammonia-limited,” and the 
formation regime is termed “nitric acid-limited” when the opposite situation exists 
(Stockwell et al., 2000). In general, a decrease in NOx emissions will result in a 
decrease in PM2.5 nitrate concentration (Pun et al., 2007). Since PM2.5 ammonium 
nitrate formation is preferred under low temperature and high relative humidity 
conditions and in the presence of ammonia, ammonium nitrate concentrations tend 
to be greater during colder months and in areas with significant ammonia emissions. 
NOx emissions changes during warm temperatures may result in less change in 
ambient PM2.5 compared to cold months due to nitric acid staying in the gas rather 
than particle phase due to higher temperatures. Additionally, NOx emissions changes 
in places with very little or no ambient ammonia will cause little change in ambient 
PM2.5 ammonium nitrate. 


The Proponent addresses both primary and secondary impacts from PM2.5. This analysis includes 
the use of an Appendix W preferred model for assessing the primary impacts coupled with one of 
three secondary impact approaches described by EPA. The Proponent uses the Tier 1 approach 
using the Guidance on the Development of Modeled Emission Rates for Precursors (MERPs).7  


EPA performed a series of modeling runs at 113 different locations using hypothetical sources in 
the US to determine the highest daily 24-hr PM2.5 impacts and highest annual average PM2.5 
impacts from NOx and SO2 sources. As part of this modeling, EPA modeled two types of sources: 
those with "Low" level stacks (with a stack of 10 m) and those with "High" level stacks (with a 
release height of 90 m). Each of these sources were modeled in various regions of the country in 
order to characterize the regional variability in secondary PM2.5. For "High" stack modeling, EPA 
modeled three levels of emissions: 500 tpy, 1,000 tpy, and 3,000 tpy for each precursor (NOx and 
SO2). The "Low" level stack modeling was done at a single emission rate of 1,000 tpy for each 
precursor. 


The Project’s emissions during construction are primarily engines on vessels with stacks ranging 
in height from 2 to 43 m. Therefore, the Proponent will seek to utilize MERPs based on the "Low" 
level stack modeling. 


The EPA has established a MERPs VIEW QLIK application, which provides EPA Regional Offices, 
permit review authorities, and applicants access to EPA’s database of hypothetical single source 
modeled impacts of ozone and PM2.5 to support PSD applications. The MERPs VIEW QLIK has two 
tools; of those two tools, the Class I PSD increment Tier 1 Demonstration for PSD permits, called 
“illustrative hypothetical single source modeled impacts of maximum daily average,” is the most 
appropriate tool for this application.8 The MERPs VIEW QLIK provides concentrations by distance 


 


7  https://www3.epa.gov/ttn/scram/guidance/guide/EPA-454_R-19-003.pdf  
8  https://www.epa.gov/scram/merps-view-qlik#Modeled_Impacts_Distance 



https://www.epa.gov/sites/production/files/2020-09/documents/epa-454_r-19-003.pdf

https://www.epa.gov/scram/merps-view-qlik#Modeled_Impacts_Distance
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from the source as an approach for determining project-specific MERPs to relate precursor 
emissions and peak secondary pollutant impacts from specific or hypothetical sources. The 
guidance indicates that permit applicants should provide a narrative to explain how the project’s 
source emissions relate to the information provided as part of the Tier 1 demonstration tool. 


The Phase 1 SWDA is located over 300 km from the nearest Class I area (Lye Brook). Franklin 
County is the closest location to the Phase 1 SWDA modeled by EPA. As the rate of secondary 
PM2.5 formation is driven by both meteorology and the presence of ammonia, choosing the closest 
modeled location to the Phase 1 SWDA helps to characterize both considerations. However, based 
on feedback from EPA during the review of the Vineyard Wind 1 project, the hypothetical sources 
based in Bronx, New York (NY) and Norfolk, Massachusetts (MA) were also evaluated. 


The Proponent has summarized the CAMx modeling results for PM2.5 by distance for each of the 
averaging times and locations (annual and 24-hour). The Proponent derives a project-specific 
MERP by examining the CAMx modeling runs for nitrate and sulfate at 40 km and beyond. The 
Proponent then uses the maximum modeled nitrate and sulfate values beyond 40 km to 
determine secondary PM2.5 impacts to add to the direct PM2.5 impacts.  


For Project direct and secondary impacts that are greater than the Class I PSD SIL, the Proponent 
assesses the Project’s secondary impacts using the maximum CAMx output for each location at 
distances equal to 300 km from the closest Class I area. The summarized CAMx modeling results 
by distance, along with the proposed values to utilize for deriving the project-specific MERP, 
appear in Table 4-4 and Table 4-5 below. The per ton concentration is multiplied by the Project’s 
emissions in tons to derive the project-specific MERP. 


Table 4-4 CAMx Modeling Results for by Distance for PM2.5 Secondary Formation 


Max Concentration 
Greater than 40 km 


Nitrate Daily 
Concentration 


(µg/m3) 


Sulfate Daily 
Concentration 


(µg/m3) 


Nitrate Annual 
Concentration 


(µg/m3) 


Sulfate Annual 
Concentration 


(µg/m3) 


Norfolk, MA 0.043017 
(40 km) 


0.155332 
(40 km) 


0.002347 
(40 km) 


0.006018 
(40 km) 


Franklin, MA 0.036945 
(40 km) 


0.226149 
(40 km) 


0.003411 
(40 km)  


0.00543 
(40 km) 


Bronx, NY 0.015564 
(40 km) 


0.099466 
(40 km) 


0.000666 
(40 km) 


0.00305 
(40 km) 


Maximum CAMx 
Concentration 0.043017 0.226149 0.003411 0.006018 


Per Ton Concentration1 
(µg/m3/tpy) 0.00008603 0.00045230 0.00000682 0.00001204 


Estimated Project 
Concentration1 (µg/m3) 2.38E-01 1.18E-02 1.89E-02 3.13E-04 


1 Calculated by dividing the maximum CAMx concentration by 500 tpy. Estimated Project concentration is based on 
construction emissions of 2,771 tpy of NOx and 26 tpy of SO2  
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Table 4-5 CAMx Modeling Results at 300 km for PM2.5 Secondary Formation 


Concentration at  
300 km 


Nitrate Daily 
Concentration 


(µg/m3) 


Sulfate Daily 
Concentration 


(µg/m3) 


Nitrate Annual 
Concentration 


(µg/m3) 


Sulfate Annual 
Concentration 


(µg/m3) 


Norfolk, MA 0.013247 0.020441 0.000347 0.000835 


Franklin, MA 0.008749 0.024213 0.000268 0.000517 


Bronx, NY 0.000444 0.01589 0.000257 0.000444 


Maximum CAMx 
Concentration 0.013247 0.024213 0.000347 0.000835 


Per Ton Concentration1 
(µg/m3/tpy) 0.00002649 0.00004843 0.00000069 0.00000167 


Estimated Project 
Concentration1 (µg/m3) 7.34E-2 1.26E-3 1.91E-3 4.34E-5 


1 Calculated by dividing the maximum CAMx concentration by 500 tpy. Estimated Project concentration is based on 
construction emissions of 2,771 tpy of NOx and 26 tpy of SO2  


4.4.2 O&M Activities 


Emissions from O&M of the Project will be much smaller in magnitude compared to construction 
emissions. However, similar to the activities during construction, O&M activities are dynamic. The 
air modeling methodology described below focuses on routine O&M activities and major repairs 
that are reasonably foreseeable; major unforeseen repairs are not covered in the O&M modeling.  


Section 2.3 of the Application describes the typical O&M activities that are anticipated to occur 
on an annual basis. As a worst-case approach for modeling against annual standards, vessel 
transits are included in the analysis to compare to the annual NAAQS and PSD increments. The 
annual modeling scenario corresponds to the daily/routine O&M that is expected to be performed 
for the Project each year. 


For the short-term standards, each O&M scenario (including reasonably foreseeable major repair 
activities) is modeled individually to determine which scenario represents the worst case for 
comparison to the short-term NAAQS and PSD increments. The O&M scenarios evaluated include 
daily/routine O&M, WTG component transport (in the event of blade repair), WTG inspection, 
maintenance, and replacement, cable inspections, operation of the stand-by generators located 
on the ESP(s), and cable inspections.  
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Similar to construction, much or most of the emissions will come from vessels that are in motion. 
As such, the location of the emission point will vary from minute to minute. The modeling 
represents certain vessel emissions as volume sources, where the volume represents a 
conservatively small estimate of the area over which the vessel would move during the course of 
an hour. Emissions during transits (i.e., moving at-speed from one location to another) are 
included as line volume sources for long-term standards and will not be included for short-term 
standards (because the source would spend no more than a few seconds at any one location). 
Emissions from sources on jack-up vessels and ESP(s) are modeled as stationary point sources.  


During O&M, the generators located on the ESP(s) will be exercised for reliability testing on a 
routine basis. The modeling accounts for this testing and assumes that the engines operate 
intermittently and no more than 500 hours in a year during O&M. Consistent with precedent, 
including the Vineyard Wind 1 and South Fork Wind OCS Air Permits, this limitation can be 
memorialized in the OCS Air Permit by establishing a condition that the Proponent shall limit the 
total hours of operation for each engine on the ESP(s) to no more than 500 hours per year during 
O&M.  


The receptors for O&M vary based on the type of operation performed. The receptor field is 
placed adjacent to the activity in areas where ambient air exists and the public could have access. 
Operations involving significant repair (i.e., involving a jack-up vessel, HLV, or similar with 
additional support vessels present, as necessary) would be considered active heavy work sites. 
The Proponent will request from the US Coast Guard (USCG) the establishment of 500 m 
temporary safety zones. These operations are modeled assuming a 500 m buffer. USCG safety 
zones for OCS Activities, which extend 500 m, are described at 33 CFR Part 147. More specifically, 
the USCG’s authority to enforce safety zones is described at 33 CFR Part 147.5 and the process for 
establishing safety zones is described at 33 CFR Part 147.10. Under the National Defense 
Authorization Act (2021), the USCG was granted authority to establish and enforce safety zones 
beyond 12 NM and within the Exclusive Economic Zone. For day-to-day operations and regular 
maintenance activities, including the use of the service operation vessel (SOV) to drop off 
equipment and crew and the reliability testing of stationary engines, the Proponent does not 
expect to request a safety zone. Such operations would instead be modeled assuming a standard 
25 m buffer. 


For O&M, a nested grid of receptors is utilized in which receptors are placed close together 
immediately surrounding the activity and at greater distances further from the O&M activity. It 
should be noted that the receptors are entirely over water, in locations where there cannot 
possibly be any residences, and where the public is unlikely to remain for any extended period.  


A representative grid depicting the nested grid of receptors for use during some O&M activities is 
shown in Figure 4-3. Receptor spacing is 25 m out to 1,000 m, 100 m out to 3,000 m, and 500 m 
out to 5,000 m. When O&M activities are spread across the Phase 1 SWDA the receptor grid is 
extended as shown in the representative grid in Figure 4-4. Based on the results of the modeling, 
the receptor field is refined to ensure that the maximum impacts from the different O&M 
activities are being captured and to capture the extent of any SIA.  







Figure 4-3
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Figure 4-4


Receptors used for the Project’s Operational Emissions (Extended Receptor Grid)
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4.4.2.1  PM2.5 Impacts from O&M Activities  


As discussed in Section 3.2.2.1, the analysis for PM2.5 must account for both the primary and 
secondary component of emissions. EPA’s (2018a) Guidance on Significant Impact Levels for 
Ozone and Fine Particles in the Prevention of Significant Deterioration Permitting Program 
established recommended SIL values for ozone and PM2.5 NAAQS. EPA is in the process of 
recommending an approach for modeling ozone and PM2.5 in the context of compliance 
demonstrations for NAAQS or PSD increments. On April 30, 2019, EPA finalized guidance centered 
on using the MERP approach as a Tier 1 screening approach. To model the Project’s O&M 
emissions, the Proponent will rely upon the Most Conservative (Lowest) Illustrative MERP Values 
(in tpy) by Precursor presented in Table 4.1 of the 2019 guidance for the Northeast (as the Phase 1 
SWDA is located off the East Coast) based on the Project’s operational emissions. Annual 
operational NOx emissions are 283 tpy and 1.0 tpy of SO2. Following the MERP Guidance, 
secondary impact on daily and annual PM2.5 is calculated according to the following equation: 


Secondary impact on daily or annual PM2.5 = (𝑁𝑁𝑁𝑁𝑁𝑁 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑆𝑆𝑓𝑓𝑆𝑆𝑓𝑓𝑆𝑆𝑆𝑆 𝑁𝑁𝑁𝑁𝑁𝑁 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀) ⁄ +
 (𝑆𝑆𝑁𝑁2 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑆𝑆𝑓𝑓𝑆𝑆𝑓𝑓𝑆𝑆𝑆𝑆 𝑆𝑆𝑁𝑁2 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀) ⁄ ;  


A value less than 100% indicates that the 24-hour PM2.5 or Annual PM2.5 SIL is not exceeded when 
considering the combined impacts of these precursors on daily and annual PM2.5, respectively (see 
Table 4-6 below). 


Table 4-6 Secondary Impact on Daily and Annual PM2.5 


 Daily PM2.5 Annual PM2.5 
NOx MERP (tpy) 2,218 10,142 
NOx from Project (tpy) 283 283 
SO2 MERP (tpy) 623 4,014 
SO2 from Project (tpy) 1.0 1.0 
Secondary Impact (%) 12.9% 2.8% 


Secondary PM2.5 impacts are added to primary impacts when comparing with relevant standards. 


4.5 Visibility 


As described in Section 3.2.2.5, Lye Brook is the closest Class I area to the Phase 1 SWDA and is 
located just over 300 km from the closest point in the Phase 1 SWDA. The Proponent notes that 
the Phase 1 SWDA is approximately 32 km from Martha’s Vineyard (i.e., the nearest inhabited 
land), and air emissions are unlikely to affect visibility at occupied locations. An explicit visibility 
analysis is therefore not needed. The distances to each of the Class I areas within 500 km of the 
Phase 1 SWDA are provided in Table 4-7.  
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Table 4-7 Distance to Class I Areas within 500 km of the Phase 1 SWDA 


Class I Area 
Distance from the 


Phase 1 SWDA 
(km) 


Acadia National Park 365.8 


Brigantine Wilderness 339.0 


Great Gulf Wilderness 363.2 


Lye Brook Wilderness 300.3 


Presidential Range-Dry River 
Wilderness 


342.9 


 


4.6 Soils and Vegetation 


As described in Section 3.2.2.6, PSD regulations require an analysis of air quality impacts on 
sensitive vegetation types with significant commercial or recreational value or sensitive types of 
soil. Evaluation of impacts on sensitive vegetation is performed by comparing predicted Project 
impacts with screening levels presented in A Screening Procedure for the Impacts of Air Pollution 
Sources on Plants, Soils and Animals (EPA 1980). These procedures specify that predicted impact 
concentrations used for comparison account for Project impacts and ambient background 
concentrations. 


To determine if the emissions from the Project will adversely impact surrounding vegetation, the 
modeled concentrations during O&M are compared to thresholds found in the screening 
guidance, as well as to NAAQS secondary standards. The NAAQS secondary standards were 
designed to protect public property, including crops and vegetation. Therefore, comparing 
modeled impacts to these thresholds adequately determines if potential impacts are significant. 
Consistent with available guidance (EPA 1990), the analysis includes applicable pollutants that will 
be emitted by the Project in significant amounts. The vegetative screening thresholds are 
equivalent to or exceed NAAQS and/or PSD increments. The vegetative screening thresholds are 
reported in Table 4-8 along with the relevant NAAQS for comparison purposes. The over-water 
modeling results indicate that vegetative screening thresholds shown in Table 4-8 could not be 
exceeded, even over water. Therefore, criteria pollutant air emissions from the Project will not 
negatively impact soils or vegetation.  
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Table 4-8 Vegetative Screening Thresholds 


Pollutant Averaging 
Period 


Secondary 
NAAQS 
(µg/m3) 


Vegetative 
Screening 
Threshold 


(µg/m3) 


Form of Modeled 
Comparison 


NO2 


4-hour N/A 3760 Maximum 1-hour 
1-Month N/A 564 Maximum 1-hour 
Annual 100 94 Annual 


CO Week N/A 1,800,000 Maximum 1-hour 
PM10 24-hour 150 N/A 24-hour 


PM2.5 
24-hour 35 N/A 24-hour 
Annual 0.49 N/A Annual 


Effects of air pollutants on soils involve indirect exposure to trace elements through deposition of 
the pollutant in the soil and later uptake by plants (EPA 1980, section 3.2.1). Effects are secondary, 
based on vegetative uptake and the impacts caused, rather than the direct impacts on soil. Since 
the effects are secondary, their impacts are evaluated on a long-term basis, rather than short 
term acute exposures. Pollutants accumulate in the soil over time. Therefore, long term (annual 
or longer) average concentrations are of interest. Given the variability of wind direction over 
longer periods, long term concentrations at a location are much lower than short term 
concentrations. 


The Project will not emit trace elements, such as chromium, cadmium, and mercury, in significant 
amounts. Trace elements are emitted from combustion of fossil fuels as particulates. The 
compounds bind with carbon residue and typically form particulate with over 10 μm diameters. 
Given their larger size and heavier mass, these particulates are generally deposited earlier in the 
plume transport, closer to the source’s location. 


The Project’s sources are immediately surrounded by ocean. The closest onshore location is 28 
km9 from the Phase 1 SWDA. Additionally, during annual operation, the total Project emissions of 
these trace element compounds are estimated to be less than 0.016 tpy. 


Given the extremely low emissions, the manner in which deposition occurs, the relatively large 
distance between the Project and the nearest soils, and the long-term averaging times, it would 
be highly unlikely that any deposited compounds would exceed soil impact concentration 
thresholds provided by EPA (EPA 1980). Therefore, the Project will not cause any impairment to 
soils. 


 


9  The closest point in Massachusetts to the Phase 1 SWDA is on Nomans Land, which is an uninhabited island that 
is closed to the public. The distance is measured from the boundary of the Phase 1 SWDA (not the nearest WTG 
position).  
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4.7 Growth 


During construction of the Project, the Proponent anticipates directly hiring a workforce spanning 
a diverse range of professions for fabrication, construction, and/or assembly of components. The 
Project will directly support an estimated minimum of 770 direct full-time equivalent (FTE) job 
years in Connecticut during the pre-construction and construction period. Spending associated 
with the Project’s construction is also estimated to generate and support a significant number of 
additional indirect and induced jobs. Specifically, the Proponent’s direct payroll and non-payroll 
expenditures are expected to result in 495 indirect and induced jobs in Connecticut. Of the jobs 
generated by the Project, the Proponent estimates that approximately 80% will be located in 
Bridgeport.  


During O&M, the Proponent anticipates opportunities for area marine trades industries including 
tug and other vessel charters, dockage, fueling, inspection/repairs, provisioning, and other port 
and harbor services. A number of ancillary services (e.g., materials storage and handling, tooling, 
engineering and fabrication services, day-to-day workflow management, facilities monitoring, 
data analysis, and performance optimization services) will also be required during O&M. 
Additionally, the Proponent anticipates sourcing many goods and services throughout the 
Project’s multi-decade O&M period from local and regional providers. The Project will create a 
number of well-paying, long-term jobs and generate tens of millions of dollars per year in local 
economic development opportunities. The Project is estimated to result in 70 direct FTEs annually 
for a total of 2,100 FTE job years assuming a 30-year operational life for the Project. The 
Proponent estimates that approximately 80% of these jobs will be located in Bridgeport. Direct 
and indirect impacts from the Project are expected to support an additional 90 indirect and 
induced jobs annually (2,700 FTE job years) during operations.  


If any new personnel move to the New England area to support the Project, a significant housing 
market is already established and available. Therefore, no new housing is expected. New 
commercial construction is not foreseen to be necessary to support the Project’s workforce. Thus, 
no new significant emissions from secondary growth during either construction or operations are 
anticipated. 
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5.0 RESULTS 


This modeling analysis demonstrates, using EPA-approved modeling techniques, that the proposed 
Project will not cause or significantly contribute to a violation of the NAAQS or other related federal and 
Massachusetts air quality standards. The modeling results are presented in Attachment 4.  


Construction impacts are temporary and will not impact any Class I areas or contribute to any existing PSD 
increment violation.  


Each of the operational scenarios are modeled for comparison to the NAAQS. Results from this modeling 
are post-processed (as described above) to report the result in the form of the standard. Results are then 
combined with the appropriate background ambient air quality value as described in Attachment 4. For 
PM2.5, results include the secondary impact analysis described above. Results from this analysis show that 
impacts for all modeled pollutants and averaging times are well below the NAAQS. Per the EPA, the NAAQS 
“provide public health protection, including protecting the health of "sensitive" populations such as 
asthmatics, children, and the elderly.” 


The PSD increment is run for the scenarios described in Attachment 4 for each of the pollutants and 
averaging periods where impacts were greater than the SIL. As discussed in Section 3.2.2.4, because the 
overlap of SIAs is unlikely, cumulative modeling is not performed. Results from this analysis are below all 
PSD increments for each pollutant and averaging period. Since all modeled O&M scenarios are below both 
the NAAQS and PSD increments, impacts from the proposed Project will not cause or contribute to a 
violation of ambient air quality standards.  


Given the distance of the Phase 1 SWDA from shore, air emissions are unlikely to affect visibility at 
occupied locations. Vegetative screening thresholds could not be exceeded, even over water, and it is 
highly unlikely that any deposited compounds would exceed EPA’s soil impact concentration thresholds; 
therefore, air emissions from the Project will not negatively impact soils or vegetation. No new significant 
emissions from secondary growth during either construction or operations are anticipated.  
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ATTACHMENT 1 MODEL INPUTS 


Air quality dispersion modeling inputs are aligned with the emission calculations in Appendix A of the OCS 
Air Permit Application (Air Emissions Calculation Methodology). The specific model inputs use emission 
rates described in Attachment A to Appendix A (Detailed Emissions Estimate) with stack parameters 
developed as-described in Section 2.3 of the Air Quality Modeling Report (Appendix B of the OCS Air 
Permit Application). Different air quality dispersion modeling runs use different parameters to 
appropriately describe emissions for the activity being analyzed, and to provide results relevant to the 
form of the standard. 


This attachment briefly describes the methodology for each relevant modeling analysis. Specific inputs 
are provided with the modeling files. 


♦ Class I Significant Impact Level for Construction, short-term standards, 50 km: Emission 
rates are consolidated for the peak hour of construction, assuming all activities are 
occurring at the single northwestern most location in the Phase 1 SWDA. No downwash 
is used. Emission rates are consolidated into a single representative stack. 


Secondary pollutant formation of PM2.5 is based on MERPS QLIK at 40 km as-described in 
Table 4-4 of the Air Quality Modeling Report. 


♦ Class I Significant Impact Level for construction, short-term standards, 300 km: For PM2.5 
and PM10, the modeling results provided by EPA for Vineyard Wind 1 (as described in 
Section 4.2.6 of the Air Quality Modeling Report) are scaled based on the construction 
emission rates (tons for the worst case year) to provide the primary concentration. 
Secondary pollutant formation of PM2.5 is based on MERPS QLIK at 300 km as-described 
in Table 4-5 of the Air Quality Modeling Report.  


♦ Class I Significant Impact Level for construction, long-term standards, 50 km: Emission 
rates are consolidated for the worst-case year of construction. No downwash is used. 
Emission rates are consolidated into a single representative stack. Transit emissions are 
represented as line volume sources transiting from the Phase 1 SWDA towards the Port 
of Origin until reaching 25 NM. Secondary pollutant formation of PM2.5 is based on MERPS 
QLIK at 40 km as-described in Table 4-4 of the Air Quality Modeling Report.  


♦ Class I Significant Impact Level for construction, long-term standards, 300 km: Emission 
rates are consolidated for the worst-case year of construction. No downwash is used. 
Emission rates are consolidated into a single representative stack. Transit emissions are 
represented as line volume sources transiting from the Phase 1 SWDA towards the Port 
of Origin until reaching 25 NM. Secondary pollutant formation of PM2.5 is based on MERPS 
QLIK at 300 km as-described in Table 4-5 of the Air Quality Modeling Report. For PM2.5, 
the modeled primary impacts at 50 km are conservatively repeated for 300 km. 
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For NO2, CALPUFF modeling is performed as-described in Attachment 3 of the Air Quality 
Modeling Report.  


♦ Class II short-term standards: Separate model runs are performed for separate activities; 
each activity would occur separated in space and time from the other activities. Three 
different activities are modeled: 


o O&M Typical: This includes the SOV, CTV, and SOV daughter craft visiting four 
different positions during the daytime, dropping off personnel and materials 
to perform routine activities as described in Section 4.4.2 of the Air Quality 
Modeling Report. The SOV is modeled as a “stationary” source with 
downwash for the time spent at each of the four locations. One of the 
positions is an ESP, with generators operating. The ESP is modeled as a solid 
structure with downwash. The CTV and SOV daughter craft are modeled as 
line-volume sources during daytime operation to address their movement 
between positions. At night, the SOV daughter craft will be brought on-board 
the SOV and have no emissions. The SOV and CTV are “parked” away from 
any structures at night, keeping within one general area while minimizing fuel 
use. This is represented by an area source between the four positions.  


The 24-hour impacts are modeled using the different locations each vessel 
will be over the course of a day. When comparing against 1-hour NO2 
standards, emission rates are scaled based on the number of hours the source 
will operate at any of the four locations divided by 8,760. 


o WTG Inspection & Maintenance: This includes a main jack-up vessel and a 
supporting vessel, plus a CTV to serve as guard vessel and facilitate transfer 
of materials and personnel. The jack-up vessels are modeled as stationary 
sources with downwash. The CTV is modeled as a line-volume source. As-
described in Section 4.4.2 of the Air Quality Modeling Report, this would be 
considered an active heavy work site, and a 500-meter safety buffer is 
established. Receptors are placed 500 meters from the structures. When 
comparing against 1-hour NO2 standards, emission rates are scaled based on 
the number of hours the activity could occur (anywhere in the Phase 1 SWDA) 
divided by 8,760. 


o Cable Inspection: This is representative of several smaller activities, including 
fisheries/benthic surveys and other environmental surveys/inspections. 
Cable inspections are explicitly modeled because the cable survey vessel is 
larger than the other survey vessels, with higher associated emissions. When 
comparing against 1-hour NO2 standards, emission rates are scaled based on 
the number of hours the activity could occur (anywhere in the Phase 1 SWDA) 
divided by 8,760. 
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♦ Class II long-term standards: A single model run is performed for all annual and non-
annual activities. Representative stacks are placed at each position, and a representative 
structure is placed allow for the calculation of downwash. Transit emissions are 
represented as line volume sources transiting from the Phase 1 SWDA towards the Port 
of Origin until reaching 25 NM. Emission rates are the annual average emission rate for 
each stack at each location. 


♦ Class II secondary PM2.5 formation: As described in Section 4.4.2.1 of the Air Quality 
Modeling Report, the most conservative MERP is applied (see Table 4-6). The impacts are 
calculated based on the secondary impact percentage, based on the SIL used for the 
appropriate illustrative MERP. 
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ATTACHMENT 2 BACKGROUND MONITOR DATA AND CALCULATIONS 


Background concentrations for CO, NO2, PM10, PM2.5 were obtained from EPA’s Air Quality System (AQS), 
Monitoring Values report1 for 2018-2020 excluding exceptional events. For SO2 data was obtained from 
EPA’s AQS using the ‘Pre-Generated Data Files’2  


♦ For CO data from the Francis School Monitor (AQS: 44-007-1010) in East Providence was 
used. For both the 1-hour and 8-hour CO NAAQS, the 2nd maximum was obtained for each 
of the years and the maximum value converted from PPM to µg/m3 using a conversion 
factor of 1 PPM = 1,146 µg/m3.  


♦ For annual NO2, data from the primary (POC: 1) Francis School Monitor (AQS: 44-007-
1010) in East Providence was used. The maximum value across the three years was 
converted from PPB to µg/m3 using a conversion factor of 1 PPB = 1.882 µg/m3.  


♦ For PM10 data from the Community College of Rhode Island Monitor (AQS: 44-007-0022) 
was obtained. There are two monitors at this location that measure PM10, the monitor 
with the higher 2nd maximum was used for each year. The maximum value from the three-
year period was used for PM10 background.  


♦ For PM2.5 data from the Fall River Monitor (AQS: 25-005-1004) was obtained. The 98th 
percentile concentrations were obtained for each year, and the average of the 98th 
percentiles were calculated to obtain the 24-hour background. For annual, the annual 
average concentrations were obtained for each year, to obtain background the annual 
concentrations were averaged over the three-year period. 


♦ For SO2 data from the Fall River Monitor (AQS: 25-005-1004) was obtained. The 99th 
percentile concentrations were obtained for each year, and the average of the 99th 
percentiles were calculated to obtain the 1-hour background. For the 3-hour SO2 NAAQS, 
the 2nd maximum was obtained for each of the years and the maximum value across the 
three years was used to determine background. For both the 1-hour and 3-hour averaging 
times, the final background values were converted from PPB to µg/m3 using a conversion 
factor of 1 PPB = 2.62 µg/m3.  


Background concentrations for 1-hour NO2 are calculated using the seasonal diurnal variation of measured 
data from Providence, Rhode Island. Three years (2018–2020) of hourly data are obtained from the AQS 
Monitoring Values report. Calculation of the average of the 98th percentile background concentration by 
season and hour-of-day follows guidance in the EPA 1-hour NO2 memo, March 1, 2011, Page 19. The data 
  


 
1 https://www.epa.gov/outdoor-air-quality-data/monitor-values-report  
2 https://aqs.epa.gov/aqsweb/airdata/download_files.html#Annual  







is sorted by season and hour, and the 98th percentile highest reading for each season/hour combination 
is identified and provided in Table 4-2 of the Modeling Report. Those seasonal hourly background readings 
are incorporated into the AERMOD model using the SEASHR option. 
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Limitations 


This analysis makes use of the CALPUFF model to predict annual average NO2 concentrations 


within three Class I areas. Modeling was performed using conservative assumptions with regard 


to chemistry and deposition.  


Source emissions and other emission parameters were provided to Exponent, Inc. (Exponent) 


for use in this modeling study and no evaluation of these parameters was performed. The results 


presented in this report are based on the best information available at this time. If additional 


information becomes available, Exponent may update or otherwise revise or amend the findings 


in this report.   
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CALPUFF Class I Simulations 


Purpose 


Exponent, Inc. (Exponent) conducted modeling on behalf of Park City Wind LLC to assess 


annual average NO2 concentrations within three Class I areas located in closest proximity to the 


New England Wind Phase 1 project site. The three Class I areas evaluated include: Lye Brook 


Wilderness Area located in Vermont, Presidential Range – Dry River Wilderness located in 


New Hampshire, and Brigantine Wilderness Area located in New Jersey. In this report, the 


results of the Class I modeling are compared with the annual NO2 Significant Impact Level 


(SIL) to demonstrate that the construction activities are not predicted to cause any exceedances 


of the annual NO2 SIL.  


Model Selection 


Class I SIL modeling has been conducted using the CALPUFF air dispersion model. CALPUFF 


is well suited for situations involving complex flows including spatial changes in meteorological 


fields due to factors such as the presence of complex terrain or the influence of water bodies, 


urbanization, plume fumigation (coastal fumigation or inversion break-up conditions), light 


wind speed or calm wind impacts, or other factors for which a steady-state-straight-line 


modeling approach is not appropriate. CALPUFF can account for the cumulative impacts of 


multiple spatially distributed sources within a large region and properly account for transport 


time and the potential for stagnation and recirculation. 


CALPUFF is recommended for Class I area air quality impact assessments by the Federal Land 


Managers Workgroup (FLAG, 2010). CALPUFF is also recommended by the U.S. 


Environmental Protection Agency (EPA) as the preferred model for Best Available Retrofit 


Technology (BART) analyses (Federal Register, July 6, 2005). 
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The modeling was conducted using CALPUFF version 5.8.5. Version 5.8.5 is the most recent 


regulatory version of CALPUFF approved and recommended by U.S. EPA and Federal Land 


Managers (FLM). CALPOST regulatory version 6.221 was used for postprocessing.  


Source Data 


Epsilon Associates provided Exponent emissions for various project construction sources 


associated with the development of Phase 1 of New England Wind (the “Project”). These 


emissions are consistent with those used in the near field modeling prepared in support of the 


Project. Project emissions are based on the Project’s potential-to-emit. The source inventory 


includes 197 point and 10,640 volume NOx emission sources. The configuration of all Phase 1 


sources is identical to the configuration modeled with AERMOD by Epsilon and is detailed in 


Epsilon, 2022.  


Meteorological Data 


Meteorological data were produced by EPA using the Weather Research and Forecast Model 


(WRF). Exponent obtained three years of WRF simulations (2018-2020) converted into 


CALMET format using the Mesoscale Model Interface Program (MMIF). MMIF allows 


prognostic model data to be reformatted directly into a CALPUFF-ready format and by-pass the 


calculations performed by the CALMET model. MMIF was run to pass through meteorological 


data fields and to maintain the 12-kilometer horizontal grid resolution of the parent WRF 


simulations. Default options in MMIF were used for the calculation of stability class and mixing 


heights. In the vertical, ten CALMET layers were defined consistent with the default layers 


specified by EPA/FLM guidance (layer tops of 20, 40, 80, 160, 320, 640, 1200, 2000, 3000 and 


4000 meters). The Lambert Conformal Conic (LCC) projection from original WRF simulation 


was maintained by MMIF and was further used in the CALPUFF simulations. The LCC 


parameters include an origin of 40.574 N, 97.0 W, standard parallels of 33 N and 45 N, and 


NWS-84 datum. 


Exponent evaluated the meteorological data fields supplied by WRF to ensure they reliably 


represent conditions within the modeling domain. Model performance was evaluated using wind 
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speed, wind direction, temperature, and specific humidity, which were compared to observed 


meteorological data within the modeling domain to evaluate if the WRF simulations provide a 


sufficiently representative set of meteorological parameters for air dispersion modeling. The 


meteorological data evaluation report was provided to the EPA in a separate document.  


Model Domain 


A modeling domain has been defined to encompass the project site and the three identified 


Class I areas (Lye Brook, Brigantine and Presidential Range – Dry River). This domain is 


shown in Figure 1. A buffer of at least 50 km is maintained around each Class I area and the 


project site in order to allow for potential recirculation of pollutants. A 12 km meteorological 


grid resolution consistent with the WRF simulations was used in the CALPUFF modeling. 


Class I Receptors 


The Class I modeling used Class I area receptors obtained from the National Park Service (NPS) 


data stored at the following web site:  


https://irma.nps.gov/DataStore/Reference/Profile/2249830. The 46 receptors for Brigantine 


Wilderness Area are shown in Figure 2, the 103 receptors for Lye Brook are shown in Figure 3 


and the 188 receptors for Presidential Range – Dry River are shown in Figure 4. 


The receptor locations are provided by NPS in latitude and longitude. These locations were 


converted to Lambert Conformal coordinates for use in CALPUFF consistent with the original 


WRF projection. Receptor heights provided in the downloaded receptor file were used in 


modeling. 


CALPUFF Configuration 


Exponent conducted modeling to calculate annual NO2 concentrations. No chemical 


transformation of NOx was performed in the modeling (MCHEM=0), which results in a 


conservative assessment of annual NO2 concentrations. NOx to NO2 conversions were 


calculated using CALPOST with a table of conversion rates which vary by NOx concentration. 



https://irma.nps.gov/DataStore/Reference/Profile/2249830
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The binned conversion rates are set to be consistent with the values used in the AERMOD 


ARM2 method, as presented in Table 1. Additionally, deposition was not modeled which 


resulted in further conservatism. For all other model options, CALPUFF was configured using 


settings consistent with the U.S. EPA Long Range Transport guidance.   
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Figure 1 CALPUFF modeling domain and modeled Class I areas.   
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Figure 2 Class I Area Receptors for Brigantine Wilderness Area 
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Figure 3 Class I Area Receptors for Lye Brook 
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Figure 4 Class I Area Receptors for Presidential Range – Dry River 
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Table 1. CALPOST inputs of NOx concentration and NO2/NOx ratio 


CALPOST input CALPOST input  


NOx concentration 
(µg/m3) 


NO2/NOx ratio NO2 concentration 
(µg/m3) 


112.82 0.9 101.5 
131.62 0.8495 111.8 
150.43 0.7962 119.8 
169.23 0.7454 126.1 


178.63 0.721 128.8 


188.03 0.6973 131.1 


197.44 0.6744 133.2 


206.84 0.6521 134.9 


216.24 0.6307 136.4 


225.64 0.61 137.6 


235.04 0.5901 138.7 


253.85 0.5527 140.3 


272.65 0.5174 141.1 


291.45 0.5 145.7 
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Annual NO2 Project Impacts 


Project NOx emissions were modeled with CALPUFF and converted to NO2 using CALPOST in 


order to determine annual NO2 impacts in the three Class I areas. The predicted annual NO2 


impacts were compared to the corresponding annual Class I SIL for NO2 (0.1 µg/m3). The 


comparison with the SIL was based on the maximum predicted annual impact in any of the three 


modeled years. 


The maximum predicted annual NO2 Project impacts for each Class I area are summarized in 


Table 2. All impacts are well below the corresponding Class I SIL for NO2. Therefore, the 


Project will not cause or contribute to any violations of the annual NO2 Class I PSD increment 


since its impacts are insignificant. 


Table 2. Annual NO2 Impacts at Class I Areas 


Class I Area 2018 2019 2020 max 


Brigantine Wilderness Area 0.011 0.007 0.006 0.011 


Lye Brook Wilderness Area 0.005 0.006 0.003 0.006 


Presidential Range –Dry River 0.007 0.006 0.005 0.007 


  







 


2106037.000 - 6213 


 12 


References 


Epsilon, 2022. New England Wind Phase 1 Outer Continental Shelf Air Permit Application. 


FLAG. 2010.    Federal Land Managers' Air Quality Related Values Workgroup (FLAG). Phase 
I Report—Revised 2010.  U.S. Forest Service, National Park Service, U.S. Fish and Wildlife 
Service. 


Scire, J.S., D.G. Strimaitis, and R.J. Yamartino. 2000a: A User’s Guide for the CALPUFF 
Dispersion Model (Version 5). Earth Tech, Inc. Concord, MA. 


 







 


Attachment 4 


Phase 1 of New England Wind Model Results 







Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 


(µg/m3)
Total Conc. 


(µg/m3)
SIL


(µg/m3) % of SIL Period Receptor Location (m)


PM2.5 24-Hour H 2.87 0.25 3.12 0.27 1155% 9/11/18 Hr: 24 378810.97, 4589728.31, 0.00
PM10 24-Hour H 2.97 0.00 2.97 0.3 991% 9/11/18 Hr: 24 378810.97, 4589728.31, 0.00


NO2 Annual H 0.81 N/A 0.81 0.1 810% 2018 389944.28, 4584771.44, 0.00
PM2.5 Annual H 0.03 0.02 0.04 0.05 90% 2018-2020 386891.90, 4586463.40, 0.00
PM10 Annual H 0.03 N/A 0.03 0.2 15% 2018 389944.28, 4584771.44, 0.00


Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 


(µg/m3)
Total Conc. 


(µg/m3)
SIL


(µg/m3) % of SIL


PM2.5 24-Hour H 0.0103 0.07 0.08 0.27 31%
PM10 24-Hour H 0.0168 N/A 0.02 0.3 6%


PM2.5 Annual H 0.03 0.002 0.03 0.05 55% conservatively uses primary modeled PM2.5 impact at 50 km


Annual Construction


Class I Significant Impact Level Results (µg/m3) for Construction: 300 km


WTG/ESP Install


Class I Significant Impact Level Results (µg/m3) for Construction: 50 km


Annual Construction


WTG/ESP Install
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 
(µg/m3)


Secondary 
Formation 
(µg/m3)


Total Conc. 
(µg/m3)


SIL
(µg/m3) % of SIL Period Receptor Location (m)


Significant 
Impact Area 


(km)


PM2.5 24‐Hour H 7.5 0.2 7.7 1.2 638% 7/12/18 Hr: 24 363118.08, 4539326.67, 0.00 2.9
PM10 24‐Hour H 7.8 N/A 5 156% 7/12/18 Hr; 24 363118.08, 4539326.67, 0.00 1.10


PM2.5 24‐Hour H 3.6 0.2 3.8 1.2 315% 8/10/20 Hr: 24 362270.90, 4540484.17, 0.00 1.9
PM10 24‐Hour H 3.7 N/A 5 75% 8/10/20 Hr: 24 362270.90, 4540484.17, 0.00 N/A


PM2.5 24‐Hour H 1.5 0.2 1.7 1.2 141% 6/29/18 Hr: 24 364681.36, 4540290.70, 0.00 2.1
PM10 24‐Hour H 1.6 N/A 1.6 5 32% 6/29/18 Hr: 24 364681.36, 4540290.70, 0.00 N/A


NO2 Annual H N/A >1 1
PM2.5 Annual H 0.1 0.0056 0.1 0.2 49% 2018‐2020 369755.88, 4536441.50, 0.00 N/A
PM10 Annual H 0.10 N/A 0.10 1 10% 2019 369755.88, 4536441.50 N/A


Significant Impact Area calculated based on primary modeled impacts, only.


For NO 2  annual, see model output files for final result.


Annual


Cable Inspection


PSD Class II Significant Impact Level Results (µg/m3) for O&M


O&M Typical


WTG Inspection & Maintenance
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 
(µg/m3)


Total Conc. 
(µg/m3)


Increment
(µg/m3) % of SIL Period Receptor Location (m)


PM2.5 24-Hour H 6.8 0.2 6.9 9 77% 6/21/20 Hr: 24 363118.08, 4539326.67, 0.00
PM10 24-Hour H 7.0 N/A 30 23% 6/21/20 Hr; 24 363118.08, 4539326.67, 0.00


PM2.5 24-Hour H 2.7 0.2 2.9 9 32% 7/10/18 Hr: 24 362245.90, 4540509.17, 0.00


PM2.5 24-Hour H 1.2 0.2 1.4 9 15% 8/13/20 Hr: 24 364189.63, 4540316.35, 0.00


NO2 Annual H N/A <25 25
For NO 2  annual, see model output files for final result.


PSD Class II Increment Results (µg/m3) for O&M


O&M Typical


WTG Inspection & Maintenance


Cable Inspection


Annual
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 


(µg/m3)
Total Conc. 


(µg/m3)
SIL


(µg/m3) % of SIL Period Receptor Location (m)


Significant 
Impact Area 


(km)


1-hour H 977.7 N/A 977.7 2000 49% 9/2/18 Hr: 09 362174.19, 4540178.63, 0.00 N/A
8-Hour H 400.9 N/A 400.9 500 80% 9/16/18 HrL 16 362174.19, 4540278.63, 0.00 N/A


NO2 1-Hour H 95.42 N/A 95.4 7.5 1272% 2018-2020 363118.08, 4539326.67, 0.00 13.5
PM2.5 24-Hour H 7.5 0.2 7.7 1.2 638% 7/12/18 Hr: 24 363118.08, 4539326.67, 0.00 5.9
PM10 24-Hour H 7.8 N/A 7.8 5 156% 7/12/18 Hr; 24 363118.08, 4539326.67, 0.00 0.4


1-hour H 52.0 N/A 52.0 2000 3% 7/2/18 Hr: 4 361320.90, 4540159.17, 0.00 N/A
8-Hour H 32.3 N/A 32.3 500 6% 8/10/20 Hr: 16 362269.77, 4540480.13, 0.00 N/A


NO2 1-Hour H 6.4 N/A 6.4 7.5 86% 2018-2020 362099.53, 4540092.63, 0.00 N/A
PM2.5 24-Hour H 3.6 0.2 3.8 1.2 315% 8/10/20 Hr: 24 362270.90, 4540484.17, 0.00 1.9
PM10 24-Hour H 3.7 N/A 3.7 5 75% 8/10/20 Hr: 24 362270.90, 4540484.17, 0.00 N/A


1-hour H 61.3 N/A 61.3 2000 3% 4/29/18 Hr: 05 361900.46, 4540073.38, 0.00 N/A
8-Hour H 19.8 N/A 19.8 500 4% 10/27/20 Hr: 08 364422.51, 4540136.65, 0.00 N/A


NO2 1-Hour H 3.03 N/A 3.0 7.5 40% 2018-2020 362099.53, 4540092.63, 0.00 N/A
PM2.5 24-Hour H 1.5 0.2 1.7 1.2 141% 6/29/18 Hr: 24 364681.36, 4540290.70, 0.00 2.1
PM10 24-Hour H 1.6 N/A 1.6 5 32% 6/29/18 Hr: 24 364681.36, 4540290.70, 0.00 N/A


NO2 Annual H N/A >1 1
PM2.5 Annual H 0.091 0.0056 0.097 0.2 49% 2018-2020 369755.88, 4536441.50, 0.00 N/A
PM10 Annual H 0.10 N/A 0.1 1 10% 2019 369755.88, 4536441.50 N/A


Significant Impact Area calculated based on primary modeled impacts, only.


For NO 2  annual, see model output files for final result.


Annual


Cable Inspection


CO


NAAQS Significant Impact Level Results (µg/m3) for O&M


O&M Typical


CO


WTG Inspection & Maintenance


CO
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)
Background 


(µg/m3)


Secondary 
Impact 


(µg/m3)
Total Conc. 


(µg/m3)
NAAQS 
(µg/m3)


% of 
NAAQS Period Receptor Location (m)


NO2 1-Hour H8H 23.4 68.3 N/A 91.7 188 48.8% 2018-2020 363218.08, 4539376.67, 0.00
PM2.5 24-Hour H8H 4.29 15.7 0.155 20.1 35 58% 2018-2020 364055.87, 4540115.81, 0.00
PM10 24-Hour H4H 6.08 23 N/A 29.1 150 19% 9/16/18 Hr: 24 363268.08, 4539376.67, 0.00


PM2.5 24-Hour H8H 1.64 15.7 0.155 17.498 35 50.0% 2018-2020 362318.82, 4540427.58, 0.00


PM2.5 24-Hour H8H 0.71 15.7 0.155 16.56 35 47% 2018-2020 364189.49, 4540241.35, 0.00


NO2 Annual H 12.4 N/A <100 100
For NO 2  annual, see model output files for final result.


Annual


Cable Inspection & Maintenance


NAAQS Results (µg/m3) for O&M


O&M Typical


WTG Inspection & Maintenance
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0.043017 0.155332 0.002347 0.006018
(40 km) (40 km) (40 km) (40 km)


0.036945 0.226149 0.003411 0.00543
(40 km) (40 km) (40 km) (40 km)


0.015564 0.099466 0.000666 0.00305
(40 km) (40 km) (40 km) (40 km)


Maximum CAMx Concentration 0.043017 0.226149 0.003411 0.006018


Per Ton Concentration1 (µg/m3/tpy) 0.00008603 0.0004523 0.00000682 0.00001204


Estimated Project Concentration1 (µg/m3) 2.38E-01 1.18E-02 1.89E-02 3.13E-04


Concentration at 


300 km


Maximum CAMx Concentration 0.013247 0.024213 0.000347 0.000835


Per Ton Concentration1 (µg/m3/tpy) 0.00002649 0.00004843 0.00000069 0.00000167


Estimated Project Concentration1 (µg/m3) 7.34E-02 1.26E-03 1.91E-03 4.34E-05


Construction NOx emissions, tpy: 2771
Construction SO2 emissions, tpy: 26


Franklin, MA 0.008749 0.024213 0.000268 0.000517


Bronx, NY 0.000444 0.01589 0.000257 0.000444


Sulfate Annual 
Concentration (µg/m3)


Norfolk, MA 0.013247 0.020441 0.000347 0.000835


Nitrate Annual 
Concentration (µg/m3)


Norfolk, MA


Franklin, MA


Bronx, NY


Nitrate Daily 
Concentration (µg/m3)


Sulfate Daily 
Concentration (µg/m3)


CAMx Modeling Results for by Distance for PM2.5 Secondary Formation


Max Concentration Greater than 40 km
Nitrate Daily 


Concentration (µg/m3)
Sulfate Daily 


Concentration (µg/m3)
Nitrate Annual 


Concentration (µg/m3)
Sulfate Annual 


Concentration (µg/m3)
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Secondary Impact on Daily and Annual PM2.5


Daily PM2.5 Annual PM2.5


NOx MERP (tpy) 2,218 10,142
NOx from Project (tpy) 283 283
SO2 MERP (tpy) 623 4,014
SO2 from Project (tpy) 1 1
Secondary Impact (%) 12.92% 2.82%
SIL used (µg/m3) 1.2 0.2
Secondary impact (µg/m3) 0.155 0.0056
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Appendix C 


EPA Emission Standards for Marine and Nonroad Compression-Ignition Internal 
Combustion Engines  







 
 


              


 


 


 


 


 


 


 


 


 


 


 


 


 


Office of Transportation and Air Quality 
EPA-420-B-20-021 


July 2020 


Federal Marine Compression-Ignition (CI) Engines: Exhaust Emission Standards 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C1 
Commercial 


& 
Recreationalb 


1 


- < 8 - 2000 - - 10.5 (ABT) 1.0 (ABT) 8.0 
5 / 3,000 2 / 1,500 


- 8 ≤ kW < 19 - 2000 - - 9.5 (ABT) 0.80 (ABT) 6.6 


- 19 ≤ kW < 37 - 1999 - - 9.5 (ABT) 0.80 (ABT) 5.5 7 / 5,000 3.5 / 2,500 


2 


- < 8 - 2005 - - 7.5 (ABT) 0.80 (ABT) 8.0 
5 / 3,000 2 / 1,500 


- 8 ≤ kW < 19 - 2005 - - 7.5 (ABT) 0.80 (ABT) 6.6 


- 19 ≤ kW < 37 - 2004 - - 7.5 (ABT) 0.60 (ABT) 5.5 7 / 5,000 3.5 / 2,500 


C1 
Commercial 


1 ≥ 2.5 ≥ 37 


rpm < 
130 


2004 h 


17.0 - - - -


10 / 10,000 5 / 5,000130 ≤ rpm 
< 2000 


45.0 x N -0.20 i - - - -


rpm ≥ 
2000 


9.8 - - -


2 


disp < 0.9 ≥ 37 - 2005 h - - 7.5 (ABT) 0.40 (ABT) 5.0 


10 / 1,000 5 / 5,000 


0.9 ≤ disp 
< 1.2 


All 


- 2004 h - - 7.2 (ABT) 0.30 (ABT) 5.0 


1.2 ≤ disp 
< 2.5 


- 2004 h - - 7.2 (ABT) 0.20 (ABT) 5.0 


2.5 ≤ disp 
< 5.0 


- 2007 h - - 7.2 (ABT) 0.20 (ABT) 5.0 


Recreational 


1 ≥ 2.5 ≥ 37 


rpm < 
130 


2004 


17.0 - - - -


10 / 1,000 5 / 500130 ≤ rpm 
< 2000 


45.0 x N -0.20 i - - - -


rpm ≥ 
2000 


9.8 - - - -


2 


disp < 0.9 ≥ 37 - 2007 - - 7.5 (ABT) 0.40 (ABT) 5.0 


10 / 1,000 5 / 500 


0.9 ≤ disp 
< 1.2 


All 


- 2006 - - 7.2 (ABT) 0.30 (ABT) 5.0 


1.2 ≤ disp 
< 2.5 


- 2006 - - 7.2 (ABT) 0.20 (ABT) 5.0 


2.5 ≤ disp 
< 5.0 


- 2009 - - 7.2 (ABT) 0.20 (ABT) 5.0 


Continued 







              


 
 


 
 


 
  
 


  
 


  
 


 


 
  
 


  
 


   
 


 


 


  


  


 


 
 


 


 


 


 
 


 
 
 


 


 
 


 


 
 


 
 


 
 


 
 


 
  


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 


 


 


 


 


 
  


 


 


 
  


 
 


  


 
 


 


 
 
 


 
 


 
 
 


 
 


 
 


 
 


 
 
 


 
 


 
 
 


 
 
 


 
 


 


 


 


 


 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C1 
Commercial 


& 
Recreational 


< 75 kW 


3 < 0.9 


< 8 - 2009+ - - 7.5 (ABT) 0.40 (ABT) 8.0 Commercial: 
5 / 3,000 


for engines 
< 19 kW 


7 / 5,000 
for engines 


19 ≤ kW < 37 


10 / 10,000 
for engines 


37 ≤ kW < 75 


Recreational: 
10 / 1,000 


Commercial: 
2.5 / 1,500 
for engines 


< 19 kW 


3.5 / 2,500 
for engines 


19 ≤ kW < 37 


5 / 5,000 
for engines 


37 ≤ kW < 75 


Recreational: 
5 / 500 


8 ≤ kW < 19 - 2009+ - - 7.5 (ABT) 0.40 (ABT) 6.6 


19 ≤ kW < 37 
- 2009-


2013 - - 7.5 j (ABT) 0.30 j (ABT) 5.5 


- 2014+ - - 4.7 j (ABT) 0.30 j (ABT) 5.0 


37 ≤ kW < 75 


- 2009-
2013 - - 7.5 j (ABT) 


0.30 j (ABT) 


5.0 


- 2014+ - - 4.7 j (ABT) 5.0 


C1 
Commercial 


Engines 
with ≤ 35 


kW/L power 
density k 


3 l 


< 0.9 ≥ 75 - 2012+ - - 5.4 (ABT) 0.14 (ABT) 


8.0 for 
< 8 kW 


6.6 for 8 
≤ kW < 19 


5.5 for 19 
≤ kW < 37 


5.0 for 
≥ 37 kW 


5 / 3,000 
for 


engines 
< 19 kW 


7 / 5,000 
for 


engines 
19 ≤ kW < 37 


10 / 10,000 
for engines 


≥ 37 kW 


2.5 / 1,500 
for 


engines 
< 19 kW 


3.5 / 2,500 
for 


engines 
19 ≤ kW < 37 


5 / 5,000 
for engines 


≥ 37 kW 


0.9 ≤ disp 
< 1.2 All - 2013+ - - 5.4 (ABT) 0.12 (ABT) 


1.2 ≤ disp 
< 2.5 


< 600 
- 2014-


2017 
-


- 5.6 (ABT) 
0.11 (ABT) 


- 2018+ - 0.10 (ABT) 
≥ 600 - 2014+ - - 5.6 (ABT) 0.11 (ABT) 


2.5 ≤ disp 
< 3.5 


< 600 
- 2013-


2017 -
- 5.6 (ABT) 


0.11 (ABT) 


- 2018+ - 0.10 (ABT) 
≥ 600 - 2013+ - - 5.6 (ABT) 0.11 (ABT) 


3.5 ≤ disp 
< 7.0 


< 600 
- 2012-


2017 -
- 5.8 (ABT) 


0.11 (ABT) 


- 2018+ - 0.10 (ABT) 
≥ 600 - 2012+ - - 5.8 (ABT) 0.11 (ABT) 


C1 
Commercial 
Engines with 


> 35 kW/L 
power 


density & All 
Recreational 


Engines k 


3 l 


< 0.9 ≥ 75 - 2012+ - - 5.8 (ABT) 0.15 (ABT) 


8.0 for < 8 
kW 


6.6 for 8 
≤ kW < 19 


5.5 for 19 
≤ kW < 37 


5.0 for 
≥ 37 kW 


Commercial: 
5 / 3,000 


for engines 
< 19 kW 


7 / 5,000 
for engines 


19 ≤ kW < 37 


10 / 10,000 
for engines 


≥ 37 kW 


Recreational: 
10 / 1,000 


Commercial: 
2.5 / 1,500 
for engines 


< 19 kW 


3.5 / 2,500 
for engines 


19 ≤ kW < 37 


5 / 5,000 
for engines 


≥ 37 kW 


Recreational: 
5 / 500 


0.9 ≤ disp 
< 1.2 


All 


- 2013+ - - 5.8 (ABT) 0.14 (ABT) 


1.2 ≤ disp 
< 2.5 - 2014+ - - 5.8 (ABT) 0.14 (ABT) 


2.5 ≤ disp 
< 3.5 - 2013+ - - 5.8 (ABT) 0.12 (ABT) 


3.5 ≤ disp 
< 7.0 - 2012+ - - 5.8 (ABT) 0.11 (ABT) 


Continued 







              


  


   


   


   


  


  


 


 


 


 


 


 


 


 
 


 


 


 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C1 
Commercial 4 m < 7.0 


600 ≤ kW 
< 1,400 - 2017+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


5.0 10 / 10,000 5 / 5,000 


1,400 ≤ kW 
< 2,000 - 2016+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


2,000 ≤ kW 
< 3,700 - 2014+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


≥ 3,700 
- 2014-


2015 1.8 (ABT) - 0.19 HC n 0.12 (ABT) 


- 2016+ 1.8 (ABT) - 0.19 HC n 0.06 (ABT) 


C2 


1 All All 


rpm < 130 


2004 


17.0 - - - -


10 / 20,000 5 / 10,000 
130 ≤ rpm 


< 2,000 
45.0 x N -0.20 i - - - -


rpm ≥ 
2,000 9.8 - - - -


2 


5.0 ≤disp 
< 15.0 


All -


2007 


- - 7.8 (ABT) 0.27 (ABT) 5.0 


10 / 20,000 5 / 10,000 


15.0 ≤ disp 
< 20.0 


< 3,300 - - - 8.7 (ABT) 0.50 (ABT) 5.0 


15.0 ≤ disp 
< 20.0 


≥ 3,300 - - - 9.8 (ABT) 0.50 (ABT) 5.0 


20.0 ≤ disp 
< 25.0 


All - - - 9.8 (ABT) 0.50 (ABT) 5.0 


25.0 ≤ disp 
< 30.0 


All - - - 11.0 (ABT) 0.50 (ABT) 5.0 


3 o, p 


7.0 ≤ disp 
< 15.0 


< 2,000 -
2013+ 


- - 6.2 (ABT) 0.14 (ABT) 5.0 


10 / 20,000 5 / 10,000 


2,000 ≤ kW 
< 3,700 


- - - 7.8 (ABT) 0.14 (ABT) 5.0 


15.0 ≤ disp 
< 20.0 


< 2,000 -


2014+ 


- - 7.0 (ABT) 0.34 (ABT) 5.0 


20.0 ≤ disp 
< 25.0 


< 2,000 - - - 9.8 (ABT) 0.27 (ABT) 5.0 


25.0 ≤ disp 
< 30.0 


< 2,000 - - - 11.0 (ABT) 0.27 (ABT) 5.0 


Continued 







              


 


  


  


 
  


 


  


 


 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C2 4 m, p 


All 600 ≤ kW 
< 1,400 


- 2017+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


5.0 10 / 20,000 5 / 10,000 


All 1400 ≤ kW 
< 2,000 


- 2016+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


All 2,000 ≤ kW 
< 3,700 q - 2014+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


< 15.0 


≥ 3,700 


- 2014-
2015 


1.8 (ABT) - 0.19 HC n 0.12 (ABT) 


15.0 ≤ disp 
< 30.0 - 2014-


2015 
1.8 (ABT) - 0.19 HC n 0.25 (ABT) 


All - 2016+ 1.8 (ABT) - 0.19 HC n 0.06 (ABT) 


C3 


1 ≥30.0 All 


rpm < 130 


2004 


17.0 - - - -


3 / 10,000 3 / 10,000130 ≤ rpm 
< 2,000 


45.0 × N -0.20 i - - - -


rpm ≥ 
2,000 


9.8 - - - -


2 ≥30.0 All 


rpm < 130 


2011 


14.4 


2.0 


- -


5.0 3 / 10,000 3 / 10,000130 ≤ rpm 
< 2,000 


44.0 × N -0.23 i - -


rpm ≥ 
2,000 


7.7 - -


3 r ≥ 30.0 All 


rpm < 130 


2016 


3.4 


2.0 


- -


5.0 3 / 10,000130 ≤ rpm 
< 2,000 


9.0 × N -0.20 i - -


rpm ≥ 
2,000 


2.0 - -


Continued 







  


 
  


  


  
  


  
  


  
  
  


  


  


   


  


  
  


  


  


  


 


 


 
  


 


  


Notes: 
a Category 1 (C1) marine engines have a displacement less than 7.0 liters per cyl-


inder (L/cylinder); Category 2 (C2) marine engines have a displacement greater 
than or equal to 7.0 L/cylinder and less than 30.0 L/cylinder; and Category 3 (C3) 
marine engines have a displacement greater than or equal to 30.0 L/cylinder. For 
Tier 1 and Tier 2, the line between Category 1 and Category 2 was set at 5.0 L/ 
cylinder rather than 7.0 L/cylinder. 


b Tier 1 and Tier 2 standards for marine engines less than 37 kW were adopted as 
part of emission standards for land-based engines in part 89. 


c For Tiers 1 and 2, this refers to the rated power; for Tiers 3 and 4, this refers to 
the maximum engine power. 


d Total hydrocarbon (THC) plus oxides of nitrogen (NOx) for Tier 2 standards. 
e Useful life is expressed in hours or years, whichever comes first. A longer use-


ful life in hours for an engine family must be specified if either: 1) the engine is 
designed, advertised, or marketed to operate longer than the minimum useful life; 
or 2) the basic mechanical warranty is longer than the minimum useful life. 


f Warranty period is expressed in years and hours, whichever comes first. 
g Starting with Tier 3, if an engine uses a volatile liquid fuel, such as methanol, 


the engine's fuel system and the vessel in which the engine is installed must 
meet the evaporative emission requirements of 40 CFR part 1045 that apply with 
respect to spark-ignition engines. Manufacturers subject to evaporative emission 
standards must meet the requirements of 40 CFR 1045.112 as described in 40 
CFR 1060.1(a)(2). 


h Indicates the model years for which the specified standards start. 
i N is the maximum test speed of the engine in revolutions per minute (rpm). 
j Manufacturers of Tier 3 engines greater than or equal to 19 kW and less than 


75 kW with displacement below 0.9 L/cylinder may alternatively certify some or 
all of their engine families to a particulate matter (PM) emission standard of 0.20 
grams per kilowatt-hour (g/kW-hr) and a NOx+HC emission standard of 5.8 g/kW-
hr for 2014 and later model years. 


k The applicable Tier 2 NOx+HC standards continue to apply instead of the Tier 3 
values for engines at or above 2000 kW. 


l These Tier 3 standards apply to Category 1 engines below 3700 kW except for 
recreational marine engines at or above 3700 kW (with any displacement), which 
must meet the Tier 3 standards specified for recreational marine engines with a 
displacement of 3.5 to 7.0 L/cylinder. 


m The following provisions are optional: 1) Manufacturers may use NOx credits to 
certify Tier 4 engines to a NOx+HC emission standard of 1.9 g/kW-hr instead of 
the NOx and HC standards. See 40 CFR 1042.101(a)(8)(i) for more details. 2) 
For engines below 1000 kW, manufacturers may delay complying with the Tier 4 
standards until October 1,2017. 3) For engines at or above 3700 kW, manufactur-
ers may delay complying with the Tier 4 standards until December 31, 2016. 


n The Tier 4 standard is for HC (not HC+NOx) in g/kW-hr. 
o These Tier 3 standards apply to Category 2 engines below 3700 kW; no Tier 3 


standards apply for Category 2 engines at or above 3700 kW, although there are 
Tier 4 standards that apply. 


p An alternative set of Tier 3 and Tier 4 standards for PM, NOx, and HC are avail-
able for Category 2 engines at or above 1400 kW in model years 2012 through 
2015, but they must be applied to all of a manufacturer’s engines in a given dis-
placement category. 


Tier Maximum engine 
power Model year PM 


(g/kW-hr) 
NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


3 kW ≥ 1400 2012-2014 0.14 7.8 NOx+HC 


4 
1400 ≤ kW < 3700 2015 0.04 1.8 0.19 
kW ≥ 3700 2015 0.06 1.8 0.19 


q Interim Tier 4 PM standards apply for 2014 and 2015 model year Category 2 
engines with per-cylinder displacement at or above 15.0 liters: 0.34 g/kW-hr for 
engines 2000 = kW < 3300, and 0.27 g/kW-hr for engines 3300 = kW < 3700. 


r Category 3 engines certifying to Tier 3 NOx standards must also comply with 
mode cap standards. Measured NOx emissions may not exceed the applicable 
NOx standard by a multiplier of 1.5 for applicable duty-cycle test modes. See 
40 CFR 1042.104(c). 


Code of Federal Regulations (CFR) Citations: 
• 40 CFR 1042.101 and Appendix I = Exhaust emission standards and useful life for 


C1 and C2 engines 
• 40 CFR 1042.104 = Exhaust emission standards and useful life for C3 engines 
• 40 CFR 1042.107 = Evaporative emission standards for marine CI engines 


using methanol or any other volatile liquid fuel 
• 40 CFR 1042.120 = Warranty periods corresponding to the standards in 40 CFR 


Part 1042 
• 40 CFR Part 1042, Subpart F = Test procedures for measuring emissions 


relative to the emission standards in 40 CFR Part 1042 







 
 


 
       


 


 
 


 
  


 


 


  


 


 
  


 
   


 
 


 


 


Office of Transportation and Air Quality 
EPA-420-B-16-022 


March 2016 


Nonroad Compression-Ignition Engines: Exhaust Emission Standards 


Rated 
Power 
(kW) 


Tier Model 
Year 


NMHC 
(g/kW-hr) 


NMHC + 
NOx 


(g/kW-hr) 


NOx 
(g/kW-hr) 


PM 
(g/kW-hr) 


CO 
(g/kW-hr) 


Smoke a 


(Percentage) 


Useful 
Life 


(hours 
/years) b 


Warranty 
Period 
(hours 


/years) b 


Federal 


kW < 8 


1 2000-
2004 - 10.5 - 1.0 8.0 


20/15/50 


3,000/5 1,500/22 2005-
2007 - 7.5 - 0.80 8.0 


4 2008+ - 7.5 - 0.40 c 8.0 


8 ≤ kW 
< 19 


1 2000-
2004 - 9.5 - 0.80 6.6 


3,000/5 1,500/22 2005-
2007 - 7.5 - 0.80 6.6 


4 2008+ - 7.5 - 0.40 6.6 


19 ≤ kW 
< 37 


1 1999-
2003 - 9.5 - 0.80 5.5 


5,000/7 d 3,000/5 e 
2 2004-


2007 - 7.5 - 0.60 5.5 


4 
2008-
2012 - 7.5 - 0.30 5.5 


2013+ - 4.7 - 0.03 5.5 


37 ≤ kW 
< 56 


1 1998-
2003 - - 9.2 - -


8,000/10 3,000/5 


2 2004-
2007 - 7.5 - 0.40 5.0 


3 f 2008-
2011 - 4.7 - 0.40 5.0 


4 
(Option 1) g 


2008-
2012 - 4.7 - 0.30 5.0 


4 
(Option 2) g 2012 - 4.7 - 0.03 5.0 


4 2013+ - 4.7 - 0.03 5.0 


56 ≤ kW 
< 75 


1 1998-
2003 - - 9.2 - -


2 2004-
2007 - 7.5 - 0.40 5.0 


3 
2008-
2011 - 4.7 - 0.40 5.0 


4 
2012-
2013 h - 4.7 - 0.02 5.0 


2014+ i 0.19 - 0.40 0.02 5.0 


75 ≤ kW 
< 130 


1 1997-
2002 - - 9.2 - -


2 2003-
2006 - 6.6 - 0.30 5.0 


3 2007-
2011 - 4.0 - 0.30 5.0 


4 
2012-
2013 h - 4.0 - 0.02 5.0 


2014+ 0.19 - 0.40 0.02 5.0 


Continued 







       
 


 
 


 
 


 


 
 


 


 
 


 


 
 


 


   


 


 


   


Rated 
Power 
(kW) 


Tier Model 
Year 


NMHC 
(g/kW-hr) 


NMHC + 
NOx 


(g/kW-hr 


NOx 
(g/kW-hr 


PM 
(g/kW-hr 


CO 
(g/kW-hr) 


Smoke a 


(Percentage) 


Useful 
Life 


(hours 
/years) b 


Warranty 
Period 
(hours 


/years) b 


Federal 


130 ≤ kW 
< 225 


1 1996-
2002 1.3 j - 9.2 0.54 11.4 


20/15/50 8,000/10 3,000/5 


2 2003-
2005 - 6.6 - 0.20 3.5 


3 
2006-
2010 - 4.0 - 0.20 3.5 


4 
2011-
2013 h - 4.0 - 0.02 3.5 


2014+ i 0.19 - 0.40 0.02 3.5 


225 ≤ kW 
< 450 


1 1996-
2000 1.3 j - 9.2 0.54 11.4 


2 2001-
2005 - 6.4 - 0.20 3.5 


3 
2006-
2010 - 4.0 - 0.20 3.5 


4 
2011-
2013 h - 4.0 - 0.02 3.5 


2014+ i 0.19 - 0.40 0.02 3.5 


450 ≤ kW 
< 560 


1 1996-
2001 1.3 j - 9.2 0.54 11.4 


2 2002-
2005 - 6.4 - 0.20 3.5 


3 
2006-
2010 - 4.0 - 0.20 3.5 


4 
2011-
2013 h - 4.0 - 0.02 3.5 


2014+ i 0.19 - 0.40 0.02 3.5 


560 ≤ kW 
< 900 


1 2000-
2005 1.3 j - 9.2 0.54 11.4 


2 2006-
2010 - 6.4 - 0.20 3.5 


4 
2011-
2014 0.40 - 3.5 0.10 3.5 


2015+ i 0.19 - 3.5 k 0.04 l 3.5 


kW > 900 


1 2000-
2005 1.3 j - 9.2 0.54 11.4 


2 2006-
2010 - 6.4 - 0.20 3.5 


4 
2011-
2014 0.40 - 3.5 k 0.10 3.5 


2015+ i 0.19 - 3.5 k 0.04 l 3.5 


Notes on following page. 
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Notes: 
•		 For Tier 1, 2, and 3 standards, exhaust emissions of nitrogen 


oxides (NOx), carbon monoxide (CO), hydrocarbons (HC), 
and non-methane hydrocarbons (NMHC) are measured using 
the procedures in 40 Code of Federal Regulations (CFR) Part 
89 Subpart E. For Tier 1, 2, and 3 standards, particulate 
matter (PM) exhaust emissions are measured using the 
California Regulations for New 1996 and Later Heavy-Duty 
Off-Road Diesel Cycle Engines. 


•		 For Tier 4 standards, engines are tested for transient and 
steady-state exhaust emissions using the procedures in 40 
CFR Part 1039 Subpart F. Transient standards do not apply to 
engines below 37 kilowatts (kW) before the 2013 model year, 
constant-speed engines, engines certified to Option 1, and 
engines above 560 kW. 


•		 Tier 2 and later model naturally aspirated nonroad engines 
shall not discharge crankcase emissions into the atmosphere 
unless these emissions are permanently routed into the 
exhaust. This prohibition does not apply to engines using 
turbochargers, pumps, blowers, or superchargers. 


•		 In lieu of the Tier 1, 2, and 3 standards for NOX, NMHC + 
NOX, and PM, manufacturers may elect to participate in the 
averaging, banking, and trading (ABT) program described in 
40 CFR Part 89 Subpart C. 


a 	 Smoke emissions may not exceed 20 percent during the 
acceleration mode, 15 percent during the lugging mode, and 
50 percent during the peaks in either mode. Smoke emission 
standards do not apply to single-cylinder engines, constant-
speed engines, or engines certified to a PM emission stan-
dard of 0.07 grams per kilowatt-hour (g/kW-hr) or lower. 
Smoke emissions are measured using procedures in 40 CFR 
Part 86 Subpart I. 


b 	 Useful life and warranty period are expressed hours and 
years, whichever comes first. 


Hand-startable air-cooled direct injection engines may option-
ally meet a PM standard of 0.60 g/kW-hr. These engines may 
optionally meet Tier 2 standards through the 2009 model 
years. In 2010 these engines are required to meet a PM 
standard of 0.60 g/kW-hr. 


d 	 Useful life for constant speed engines with rated speed 3,000 
revolutions per minute (rpm) or higher is 5 years or 3,000 
hours, whichever comes first. 


e 	 Warranty period for constant speed engines with rated speed 
3,000 rpm or higher is 2 years or 1,500 hours, whichever 
comes first. 


f 	 These Tier 3 standards apply only to manufacturers selecting 
Tier 4 Option 2. Manufacturers selecting Tier 4 Option 1 will 
be meeting those standards in lieu of Tier 3 standards. 


g 	 A manufacturer may certify all their engines to either Option 1 
or Option 2 sets of standards starting in the indicated model 
year. Manufacturers selecting Option 2 must meet Tier 3 
standards in the 2008-2011 model years. 


h 	 These standards are phase-out standards. Not more than 50 
percent of a manufacturer’s engine production is allowed to 
meet these standards in each model year of the phase out 
period. Engines not meeting these standards must meet the 
final Tier 4 standards. 


i 	 These standards are phased in during the indicated years. 
At least 50 percent of a manufacturer’s engine production 
must meet these standards during each year of the phase in. 
Engines not meeting these standards must meet the 
applicable phase-out standards. 


j 	 For Tier 1 engines the standard is for total hydrocarbons. 


k 	 The NOx standard for generator sets is 0.67 g/kW-hr. 


l 	 The PM standard for generator sets is 0.03 g/kW-hr. 


Citations: Code of Federal Regulations (CFR) citations: 
•		 40 CFR 89.112 = Exhaust emission standards 


•		 40 CFR 1039.101 = Exhaust emission standards for after 
2014 model year 


•		 40 CFR 1039.102 = Exhaust emission standards for model 
year 2014 and earlier 


•		 40 CFR 1039 Subpart F = Exhaust emissions transient and 
steady state test procedures 


•		 40 CFR 86 Subpart I = Smoke emission test procedures 


•		 40 CFR 1065 = Test equipment and emissions measurement 
procedures 



http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:21.0.1.1.3.2.1.12&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:34.0.1.1.5.2.1.1&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:34.0.1.1.5.2.1.2&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div6&view=text&node=40:34.0.1.1.5.6&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div6&view=text&node=40:20.0.1.1.1.3&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div5&view=text&node=40:34.0.1.1.13&idno=40
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EXECUTIVE SUMMARY 


Park City Wind LLC (the “Proponent”) is submitting this Outer Continental Shelf (OCS) Air Permit 
Application for Phase 2 of New England Wind in accordance with the Environmental Protection Agency’s 
(EPA’s) OCS Air Regulations at 40 CFR Part 55.  


New England Wind is the Proponent’s proposal to develop offshore renewable wind energy facilities in 
Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two separate, independent 
Phases. Phase 2 of New England Wind (the “Project”) will include up to 88 offshore wind turbine generator 
(WTG)/electrical service platform (ESP) positions in the southwest portion of Lease Area OCS-A 0534 along 
with associated offshore cables and onshore transmission system(s). The Project’s offshore renewable 
wind energy facilities will be located in federal waters on the OCS within the Phase 2 portion of the 
Southern Wind Development Area (SWDA), referred to as the “Phase 2 SWDA.” The Project is more fully 
described in Section 2 of this Application.  


The Project will generate clean, renewable electricity that will significantly reduce emissions from the ISO 
New England electric grid over its lifespan. However, there will be air emissions from vessels and 
equipment involved in the construction and operation of the Project on the OCS. Therefore, the 
Proponent is seeking an OCS Air Permit from the EPA for the construction and operation of the Project 
pursuant to 40 CFR Part 55.  


The OCS Air Regulations, which implement Section 328(a)(1) of the Clean Air Act (CAA), establish air 
pollution control requirements for OCS sources located in federal waters. An OCS source is defined as “any 
equipment, activity, or facility which—(i) emits or has the potential to emit any air pollutant, (ii) is 
regulated or authorized under the Outer Continental Shelf Lands Act [43 U.S.C. 1331 et seq.], and (iii) is 
located on the Outer Continental Shelf or in or on waters above the Outer Continental Shelf.” Per 40 CFR 
Part 55.2, vessels are only considered OCS sources when they are: “(1) Permanently or temporarily 
attached to the seabed and erected thereon and used for the purpose of exploring, developing or 
producing resources therefrom, within the meaning of section 4(a)(1) of OCSLA (43 U.S.C. § 1331 et seq.); 
or (2) Physically attached to an OCS facility, in which case only the stationary sources aspects of the vessels 
will be regulated.” The Project’s activities and equipment that meet the definition of an OCS source are 
expected to include engines and equipment on the WTGs, ESP(s), and certain vessels operating within the 
Phase 2 SWDA. The Project’s OCS sources and their potential emissions are described in Section 3.  


Although Phase 2 of New England Wind, Phase 1 of New England Wind, and the previously-permitted 
Vineyard Wind 1 project are three independent offshore renewable wind energy projects, EPA Region 1 
views all three projects’ pollutant-emitting activities that meet the definition of an OCS source as a single 
OCS source for the purposes of determining the applicability of other CAA programs. Phase 2 and Phase 
1 of New England Wind constitute two separate modifications to the existing major source created by 
Vineyard Wind 1. Phase 1 will be the first modification to the existing Vineyard Wind 1 source, followed 
by Phase 2. This OCS Air Permit Application only addresses the second modification to the existing source 
(i.e., Phase 2 of New England Wind, or the “Project”).  
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Although only a small subset of the Project’s equipment and vessels will meet the definition of an OCS 
source, emissions from all vessels servicing or associated with an OCS source (when within 25 nautical 
miles [NM]) are included in the potential emissions from the OCS source when determining the 
applicability of various regulations that are incorporated by reference into 40 CFR Part 55. Because of this, 
the Project is a major modification under the Prevention of Significant Deterioration (PSD) program at 40 
CFR § 52.21. Other notable federal regulations incorporated at 40 CFR § 55.13 that apply to the Project 
include the New Source Performance Standards (NSPS) at 40 CFR § 60 and the National Emission 
Standards for Hazardous Air Pollutants (NESHAPs) at 40 CFR § 63.  


Under 40 CFR Part 55, OCS sources located within 25 NM beyond a state’s seaward boundary are required 
to comply with the air quality requirements of the Corresponding Onshore Area (COA). The Project is 
located within 25 NM of Massachusetts, which has been designated as the COA. Therefore, the Project is 
subject to Massachusetts air quality regulations that are incorporated by reference at 40 CFR § 55.14. 
Notably, the Project is a major modification under Massachusetts’ Nonattainment New Source Review 
(NNSR) program at 310 CMR 7.00: Appendix A, is subject to the requirements for a Comprehensive Plan 
Application (CPA) at 310 CMR 7.02, and requires a Title V operating permit under 310 CMR 7.00: Appendix 
C. Pursuant to 40 CFR Part 55.6(a)(1)(ii), Section 4 of this Application describes all the requirements of the 
OCS Air Regulations, including federal and state regulations that are incorporated by reference, and how 
the Project will comply with the applicable requirements.  


Since the Project is subject to PSD review, NNSR, and requires a plan approval under 310 CMR 7.02, the 
Project’s OCS sources are subject to the Lowest Achievable Emission Rate (LAER) for nitrogen oxides (NOx) 
and volatile organic compounds (VOCs) and Best Available Control Technology (BACT) for all pollutants. 
The LAER and BACT analyses are presented in Section 5. The Proponent proposes to meet LAER and BACT 
for vessels that operate as an OCS source (which will be owned and operated by a third-party) by using 
vessels with engines meeting or emitting less than the highest EPA and/or International Convention for 
the Prevention of Pollution from Ships (MARPOL) Annex VI Tier emission standards that are available at 
the time of deployment, operating engines efficiently, using good combustion practices, and using clean 
fuels (marine distillate, marine residual, and ultra-low sulfur diesel [ULSD], where feasible). To meet LAER 
and BACT for the engines on the WTGs and ESP(s), the Proponent proposes to: 1) use engines that meet 
(or emit less than) either the highest applicable EPA Tier marine engine standards at 40 CFR Part 1042 or 
EPA Tier 4 nonroad engine standards at 40 CFR Part 103; 2) use good combustion practices; and 3) use 
ULSD.  


Sections 6 and 7, as well as the Air Quality Modeling Report provided as Appendix B, document compliance 
with other requirements under the PSD, NNSR, and Title V operating permit programs, including a 
demonstration that the Project’s emissions will not cause or contribute to air pollution in excess of any 
National Ambient Air Quality Standards (NAAQS), that the Project will provide a net air quality benefit, 
and that the Project’s benefits significantly outweigh the Project’s environmental and social costs. As 
discussed in Section 6, the Project will make a substantial contribution towards reducing regional 
emissions and advancing the Biden Administration’s and the Departments of Interior, Energy, and 
Commerce’s shared goal to deploy 30 gigawatts of offshore wind in the United States (US) by 2030.  







 


Table of Contents  


  







 


5315/Phase 2 of New England Wind i Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


TABLE OF CONTENTS 


RESPONSIBLE OFFICIAL CERTIFICATION R-1 


EXECUTIVE SUMMARY E-1 


1.0 INTRODUCTION 1-1 


2.0 PROJECT DESCRIPTION 2-1 
2.1 Summary of the Project Design Envelope and Project Location 2-1 
2.2 Offshore Construction Activities 2-3 


2.2.1 Foundation and Scour Protection Installation 2-5 
2.2.1.1 Seabed Preparation and Scour Protection Installation 2-5 
2.2.1.2 Monopile Foundation Installation 2-5 
2.2.1.3 Jacket Foundation Installation 2-9 
2.2.1.4 Bottom-Frame Foundation Installation 2-9 


2.2.2 Offshore Cable Installation 2-10 
2.2.3 Wind Turbine Generator Installation and Commissioning 2-12 
2.2.4 Electrical Service Platform Installation and Commissioning 2-12 
2.2.5 Port Facilities During Construction 2-13 
2.2.6 Temporary Emission Sources During Construction 2-14 


2.2.6.1 Vessels and Offshore Construction Equipment 2-16 
2.2.6.2 Generators and SF6-Containing Equipment on the WTGs  


and ESP(s) 2-17 
2.3 Offshore Operations and Maintenance 2-18 


2.3.1 Routine Operations and Maintenance 2-18 
2.3.2 Unplanned Maintenance and Repairs 2-19 
2.3.3 Operations & Maintenance Facilities 2-19 
2.3.4 Emission Sources During Operations and Maintenance 2-20 


2.3.4.1 Vessels and Offshore Equipment 2-21 
2.3.4.2 Generators and SF6-Containing Equipment on the WTGs  


and ESP(s) 2-21 
2.4 Company Overview 2-24 


2.4.1 Contact Information 2-25 


3.0 OCS SOURCES AND POTENTIAL EMISSIONS 3-1 
3.1 OCS Sources 3-1 


3.1.1 Equipment and Activities that are OCS Sources 3-1 
3.1.2 OCS Facility 3-8 


3.2 Potential Emissions 3-10 
3.2.1 Emissions Estimation Methodology 3-13 
3.2.2 Summary of Potential Emissions 3-14 


  







 


5315/Phase 2 of New England Wind ii Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


TABLE OF CONTENTS (CONTINUED) 


4.0 APPLICABLE REGULATORY REQUIREMENTS 4-1 
4.1 OCS Air Regulations 4-1 
4.2 Federal Requirements Incorporated into 40 CFR Part 55 4-1 


4.2.1 Federal New Source Performance Standards 4-2 
4.2.2 Prevention of Significant Deterioration Review 4-5 
4.2.3 National Emission Standards for Hazardous Air Pollutants 4-7 
4.2.4 Federal Operating Permit Program 4-9 
4.2.5 Other Federal OCS Air Permit Requirements 4-9 


4.3 State Requirements Incorporated into 40 CFR Part 55 4-9 
4.3.1 310 CMR 4.00: Timely Action Schedule and Fee Provisions 4-13 
4.3.2 310 CMR 6.00: Ambient Air Quality Standards for the Commonwealth of 


Massachusetts 4-13 
4.3.3 310 CMR 7.00: Air Pollution Control 4-13 


4.3.3.1 Section 7.00: Statutory Authority; Legend; Preamble;  
Definitions 4-13 


4.3.3.2 Section 7.01: General Regulations to Prevent Air Pollution 4-14 
4.3.3.3 Section 7.02: U Plan Approval and Emission Limitations 4-14 
4.3.3.4 Section 7.03: U Plan Approval Exemption: Construction 


Requirements 4-19 
4.3.3.5 Section 7.04: U Fossil Fuel Utilization Facilities 4-19 
4.3.3.6 Section 7.05: U Fuels All Districts 4-20 
4.3.3.7 Section 7.06: U Visible Emissions 4-20 
4.3.3.8 Section 7.07: U Open Burning 4-20 
4.3.3.9 Section 7.08: U Incinerators 4-21 
4.3.3.10 Section 7.09: U Dust, Odor, Construction, and Demolition 4-21 
4.3.3.11 Section 7.11: U Transportation Media 4-21 
4.3.3.12 Section 7.12: U Source Registration 4-21 
4.3.3.13 Section 7.13: U Stack Testing 4-21 
4.3.3.14 Section 7.14: U Monitoring Devices and Reports 4-21 
4.3.3.15 Section 7.18: U Volatile and Halogenated Organic  


Compounds 4-22 
4.3.3.16 Section 7.19: U Reasonably Available Control Technology  


(RACT) for Sources of Oxides of Nitrogen (NOx) 4-23 
4.3.3.17 Section 7.24: U Organic Material Storage and Distribution 4-23 
4.3.3.18 Section 7.25: U Best Available Controls for Consumer and 


Commercial Products 4-23 
4.3.3.19 Section 7.26: Industry Performance Standards &  


Environmental Results Program 4-24 
4.3.3.20 Section 7.60: U Severability 4-24 
4.3.3.21 Section 7.70: Massachusetts CO2 Budget Trading Program 4-24 


  







 


5315/Phase 2 of New England Wind iii Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


TABLE OF CONTENTS (CONTINUED) 


4.3.3.22 Section 7.71: Reporting of Greenhouse Gas Emissions 4-25 
4.3.3.23 Section 7.72: Reducing Sulfur Hexafluoride Emissions from  


Gas-insulated Switchgear 4-25 
4.3.3.24 Section 7.00, Appendix A: Emission Offsets and  


Nonattainment Review 4-26 
4.3.3.25 Section 7.00: Appendix B: U Emission Banking, Trading, and 


Averaging 4-28 
4.3.3.26 Section 7.00: Appendix C: Operating Permit and Compliance 


Program 4-28 
4.3.4 310 CMR 8.00: The Prevention and/or Abatement of Air Pollution Episode  


and Air Pollution Incident Emergencies 4-28 
4.4 Other Notable Regulations and Standards 4-29 


4.4.1 MARPOL Annex VI, the Act To Prevent Pollution From Ships, and 40 CFR  
Part 1043 4-29 


4.4.2 EPA Marine Compression-Ignition Engine Standards 4-30 
4.4.3 EPA Nonroad Compression-Ignition Engine Standards 4-31 
4.4.4 EPA Marine and Nonroad Engine Fuel Standards 4-31 


5.0 LAER AND BACT ANALYSES 5-1 
5.1 Air Pollution Control Technology Review 5-1 


5.1.1 Control Technologies for Compression-Ignition Internal Combustion  
Engines 5-1 
5.1.1.1 Fuels 5-2 
5.1.1.2 Engine Optimization and Process Modifications 5-4 
5.1.1.3 Aftertreatment Control Technologies 5-9 


5.1.2 Control Technologies for SF6-Containing Equipment 5-12 
5.2 LAER Analysis 5-12 


5.2.1 NOx and VOC LAER for Engines on Vessels Operating as OCS–Sources 5-13 
5.2.1.1 NOx and VOC Limits in State Implementation Plans 5-13 
5.2.1.2 Limits Achieved in Practice 5-17 
5.2.1.3 Evaluation of Emissions Limiting Techniques 5-22 
5.2.1.4 LAER Determination 5-35 


5.2.2 NOx and VOC LAER for Engines on the WTGs and ESP(s) 5-37 
5.2.2.1 NOx and VOC Limits in State Implementation Plans 5-37 
5.2.2.2 Limits Achieved in Practice 5-37 
5.2.2.3 Evaluation of Emission-Limiting Techniques 5-39 
5.2.2.4 LAER Determination 5-42 


5.3 BACT Analysis 5-42 
5.3.1 Top-Down BACT for Engines on Vessels Operating as OCS Sources 5-44 


5.3.1.1 NOx and VOC BACT 5-44 
5.3.1.2 CO BACT 5-45 







 


5315/Phase 2 of New England Wind iv Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


TABLE OF CONTENTS (CONTINUED) 


5.3.1.3 SO2 and H2SO4 BACT 5-46 
5.3.1.4 PM BACT 5-48 
5.3.1.5 GHG BACT 5-51 


5.3.2 Top-Down BACT for Engines on the WTGs and ESP(s) 5-53 
5.3.2.1 NOx and VOC BACT 5-53 
5.3.2.2 CO BACT 5-53 
5.3.2.3 SO2 and H2SO4 BACT 5-54 
5.3.2.4 PM BACT 5-55 
5.3.2.5 GHG BACT 5-57 


5.3.3 Top-Down BACT for SF6-Containing Equipment on the WTGs and ESP(s) 5-58 
5.3.3.1 GHG BACT 5-58 


6.0 NONATTAINMENT NEW SOURCE REVIEW & EMISSIONS OFFSETS 6-1 
6.1 Emissions Offsets 6-1 
6.2 Reasonable Further Progress and Source Impact Analysis 6-2 
6.3 Compliance at Other Facilities 6-3 
6.4 Alternatives Analysis 6-4 


6.4.1 Alternative Sites, Sizes, and Production Processes 6-5 
6.4.2 Alternative Environmental Control Techniques 6-6 
6.4.3 Project Benefits, Environmental Costs, and Social Costs 6-7 


6.5 Massachusetts SIP Implementation 6-8 


7.0 TITLE V OPERATING PERMIT APPLICATION REQUIREMENTS 7-1 


8.0 REFERENCES 8-1 
 
 
LIST OF APPENDICES 


Appendix A Phase 2 of New England Wind Air Emissions Calculation Methodology  
Appendix B Phase 2 of New England Wind Air Quality Modeling Report  
Appendix C EPA Emission Standards for Marine and Nonroad Compression-Ignition Internal 


Combustion Engines 
 


 
  







 


5315/Phase 2 of New England Wind v Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


LIST OF FIGURES 


Figure 1-1 Phase 2 of New England Wind Overview 1-2 
 
Figure 2-1 Draft High-Level Construction Schedule 2-4 
Figure 2-2 Typical Scour Protection Installation Vessels 2-6 
Figure 2-3 Typical Foundation Installation Vessels 2-8 
Figure 2-4 Possible Ports Used During Construction and O&M 2-15 
Figure 2-5 Service Operation Vessel (SOV) Examples 2-22 
Figure 2-6 Crew Transfer Vessel (CTV) Examples 2-23 
 
Figure 3-1 New England Wind and Vineyard Wind 1 Projects 3-9 
Figure 3-2 Centroid of the Phase 2 SWDA 3-12 
 
LIST OF TABLES 


Table 2-1 Possible Ports Used During Construction 2-14 
Table 2-2 Vessels and Offshore Construction Equipment 2-16 
Table 2-3 Possible Ports Used During O&M 2-20 


Table 3-1 Which Project Vessels Meet the Definition of an OCS Source 3-5 
Table 3-2 Potential Emissions from Construction of Phase 2 of New England Wind 3-15 
Table 3-3 Potential Emissions from Operation of Phase 2 of New England Wind 3-15 


Table 4-1 Applicability of Federal Requirements in 40 CFR § 55.13 4-1 
Table 4-2 NSPS for Non-Emergency Stationary Compression-Ignition Internal Combustion  


Engines with a Displacement Less Than 30 Liters per Cylinder 4-3 
Table 4-3 NSPS for Non-Emergency Stationary Compression-Ignition Internal Combustion  


Engines with a Displacement of 30 Liters per Cylinder or More 4-4 
Table 4-4 PSD Major Modification Threshold Evaluation 4-6 
Table 4-5 Applicability of Massachusetts Regulations Incorporated into 40 CFR § 55 4-10 
Table 4-6 Requirements for a CPA and Issuance of a Plan Approval 4-15 
Table 4-7 MARPOL Annex VI NOx Emission Limits 4-30 


Table 5-1 Relevant RBLC NOx and VOC Emission Limits for Marine Engines 5-18 
Table 5-2 Sources Used to Evaluate NOx and VOC LAER for Marine Engines 5-19 
Table 5-3 Feasibility of Various Fuels for Marine Vessels 5-22 
Table 5-4 Feasibility of Process Modifications and Add-On Controls for Marine Engines 5-28 


Table 6-1 Compliance at Other Facilities in Massachusetts 6-4 
Table 6-2 Avoided Air Emissions Resulting from the Project 6-7 


Table 7-1  Insignificant Activities Under 310 CMR 7.00: Appendix C (5)(i) 7-10 







 


5315/Phase 2 of New England Wind vi Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


LIST OF ACRONYMS  


AHTS anchor handling tug supply 
AIS air insulated switchgear  
ASTM American Society for Testing and Materials  
BACT Best Available Control Technology  
bhp brake horsepower 
BOEM Bureau of Ocean Energy Management 


CA California 
CAA Clean Air Act 
CARB California Air Resources Board 
CCR California Code of Regulations  
CCS carbon capture and sequestration  
CDPF catalytic diesel particulate filters  
CERC Continuous Emission Reduction Credits  
CFR Code of Federal Regulations 
CH3OH methanol  
CH4 methane 
CHC Commercial Harbor Craft 
CMR Code of Massachusetts Regulations 
CNG compressed natural gas  
CO carbon monoxide 
CO2 carbon dioxide 
CO2e carbon dioxide equivalent 
COA Corresponding Onshore Area 
COP Construction and Operations Plan 
CPA Comprehensive Plan Application  
CTV crew transfer vessel 
DOC diesel oxidation catalyst 
DOE Department of Energy  
DP dynamic positioning 
DPF diesel particulate filter 
DTS Distributed Temperature System  
DWI direct water injection 
ECA Emission Control Area  


EEA Massachusetts Executive Office of Energy and Environmental 
Affairs 


EEDI Energy Efficiency Design Index  
EGCS exhaust gas cleaning system  
EGR exhaust gas recirculation 
eGRID Emissions & Generation Resource Integrated Database 
EIS Environmental Impact Statement  
EJ Environmental Justice 
EPA Environmental Protection Agency 







 


5315/Phase 2 of New England Wind vii Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


LIST OF ACRONYMS (CONTINUED) 


ERC Emission Reduction Credit 
ERP Emission Reduction Plan 
ESP electrical service platform 
FDR Facility Design Report  
FIR Fabrication and Installation Report 
FR Federal Register  
FTF flow-through filter 
g grams 
gal gallon 
GHG greenhouse gas 
GIS gas insulated switchgear  
GW gigawatts 
H2SO4 sulfuric acid  
HAPs hazardous air pollutants 
HC hydrocarbon 
HFO heavy fuel oil 
HHV higher heating value 
HLV heavy lift vessel 
hp horsepower 
hr hour 
HTV heavy transport vessel 
HVAC high voltage alternating current 
IFO intermediate fuel oil  
IMO International Maritime Organization  
ISO International Organization for Standardization  
ISO-NE ISO New England 
kg kilogram 
km kilometer 
km2 square kilometers 
kV kilovolt 
kW kilowatt 
LAER Lowest Achievable Emissions Rate  
lb pound 
LNG liquefied natural gas  
LPG liquefied petroleum gas 
MA WEA Massachusetts Wind Energy Area 
MAAQS Massachusetts Ambient Air Quality Standards 
MACT Maximum Available Control Technology  
MARPOL International Convention for the Prevention of Pollution from Ships 
MassDEP Massachusetts Department of Environmental Protection 
MDO marine diesel oil 
MGO marine gas oil 







 


5315/Phase 2 of New England Wind viii Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


LIST OF ACRONYMS (CONTINUED) 


MMBtu metric million British thermal unit 
MW megawatt 
N2O nitrous oxide 
NAAQS National Ambient Air Quality Standards  
NAICS North American Industry Classification System  
NEPA National Environmental Policy Act  
NESHAPs National Emission Standards for Hazardous Air Pollutants 
NM nautical mile 
NMHC non-methane hydrocarbon 
NNSR Nonattainment New Source Review  
NO2 nitrogen dioxide 
NOA Nearest Onshore Area 
NOx nitrogen oxides 
NP nonpetroleum  
NPCC Northeast Power Coordinating Council 
NSPS New Source Performance Standards 
NSR New Source Review 
O&M operations and maintenance  
OCS Outer Continental Shelf 
OCSLA Outer Continental Shelf Lands Act 
OECC Offshore Export Cable Corridor  
OEM original equipment manufacturer 
OTR Ozone Transport Region  
Pb lead 
PDE Project Design Envelope 
PM particulate matter 
PM10 particulate matter 10 microns or smaller 
PM2.5 particulate matter 2.5 microns or smaller  
ppm parts per million 
PSD Prevention of Significant Deterioration  
PTE potential to emit 
RACT Reasonably Available Control Technology  
RBLC RACT/BACT/LAER Clearinghouse 
RICE reciprocating internal combustion engine  
ROV remotely operated vehicle  
SATV service accommodation and transfer vessel 
SCADA supervisory control and data acquisition  
SCR selective catalytic reduction  
SEEMP Ship Energy Efficiency Management Plan  
SF6 sulfur hexafluoride 
SFW South Fork Wind 
SIC Standard Industrial Classification  







 


5315/Phase 2 of New England Wind ix Table of Contents 
OCS Air Permit Application  Epsilon Associates, Inc. 


LIST OF ACRONYMS (CONTINUED) 


SIP State Implementation Plan 
SNCR selective non-catalytic reduction  
SO2 sulfur dioxide 
SOLAS International Convention on the Safety of Life at Sea  
SOV service operation vessel 
SOx sulfur oxide  
SWDA Southern Wind Development Area 
TOY time-of-year 
tpy tons per year 
ULSD ultra-low sulfur diesel 
US United States 
USCG United States Coast Guard 
VOC volatile organic compound 
WTG wind turbine generator 
WTIV wind turbine installation vessel 







 


Section 1.0 


Introduction 


  







 


5315/Phase 2 of New England Wind 1-1 Introduction 
OCS Air Permit Application  Epsilon Associates, Inc. 


1.0 INTRODUCTION 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two 
separate, independent Phases. Phase 2 of New England Wind will include up to 88 offshore wind turbine 
generator (WTG)/electrical service platform (ESP) positions in the southwest portion of Lease Area OCS-A 
0534 along with associated offshore cables and onshore transmission system(s). An overview of Phase 2 
of New England Wind is provided on Figure 1-1. For the purposes of Outer Continental Shelf (OCS) air 
permitting, Phase 2 of New England Wind is referred to as the “Project.” 


The Project will generate clean, renewable electricity that will significantly reduce emissions from the ISO 
New England electric grid over its lifespan. However, there will be air emissions from vessels and 
equipment involved in the construction and operation of the Project on the OCS. Therefore, the 
Proponent is seeking an OCS Air Permit from the Environmental Protection Agency (EPA) for the 
construction and operation of the Project pursuant to the OCS Air Regulations at 40 CFR Part 55. A 
separate OCS Air Permit will likely be sought for the Project’s decommissioning; therefore, 
decommissioning activities are not addressed herein.  
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2.0 PROJECT DESCRIPTION  


The objective of Phase 2 of New England Wind is to construct, operate, and decommission offshore 
renewable wind energy facilities in the Phase 2 Southern Wind Development Area (SWDA) that will deliver 
power to one or more Northeastern states and/or to other offtake users, including but not limited to 
1,232 megawatts (MW) of power to the ISO New England (ISO-NE) electric grid to meet the Proponent’s 
obligations under long-term contracts with Massachusetts electric distribution companies. The Standard 
Industrial Classification (SIC) Code for the Project is 4911. The North American Industry Classification 
System (NAICS) Code is 221115. 


The following description of Phase 2 of New England Wind focuses on the aspects of the Project that are 
relevant to this Application for a preconstruction and operating permit under the Outer Continental Shelf 
(OCS) Air Regulations. Since the OCS Air Regulations only regulate air emission sources in federal waters 
(see Section 3.1), the portions of Phase 2 of New England Wind within state jurisdiction (onshore and in 
state waters) are only discussed briefly. A complete description of Phase 2 of New England Wind can be 
found in Volume I of the New England Wind Construction and Operations Plan (COP).1  


2.1 Summary of the Project Design Envelope and Project Location  


Offshore wind technologies, particularly the size of commercially available wind turbine 
generators (WTGs), are advancing at a significant pace. Correspondingly, the vessels and 
technologies required to install such WTGs and their foundations are evolving rapidly. Because 
the evolution of offshore wind technology toward less expensive and more efficient concepts 
often outpaces the speed of permitting processes, Phase 2 of New England Wind is being 
developed and permitted using a Project Design Envelope (PDE). This allows the Proponent to 
properly define and bracket the characteristics of the Project for the purposes of environmental 
review while maintaining a reasonable degree of flexibility with respect to the selection of key 
components (e.g., WTGs, foundations, electrical service platform(s) [ESPs]) as well as construction 
and operational logistics. The flexible approach enabled by the PDE is particularly important to 
ensure that the Proponent can optimize the Project once permitting is complete, take advantage 
of the best available and safest technology, maximize benefits, and produce cost-effective results 
for ratepayers. Key elements of the PDE are summarized below. The design of the Project may be 
further refined within its PDE during the permitting process.  


 


1  The publicly available New England Wind COP can be found on the Bureau of Ocean Energy Management’s 
(BOEM's) website at: https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-
vineyard-wind-south 



https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south

https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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The Project will include up to 88 WTG/ESP positions (up to three of those positions will be 
occupied by ESPs).2 The WTGs will have a maximum rotor diameter of 285 m (935 ft) and a 
maximum tip height of 357 m (1,171 ft). The ESP(s), which will serve as common interconnection 
points for the WTGs, will include step-up transformers and other electrical gear to increase the 
voltage of power generated by the WTGs. The WTGs and ESP(s) will be oriented in an east-west, 
north-south grid pattern with one nautical mile (NM) spacing between positions.  


The PDE includes three general WTG foundation types: monopiles, jackets (with piles or suction 
buckets), and bottom-frame foundations (with piles or suction buckets). A monopile is a long, 
hollow cylindrical steel pile that is driven into the seabed. Typically, a monopile is topped by a 
transition piece although an extended monopile (a monopile with no transition piece) may be 
used. A jacket foundation is a steel structure that includes several legs connected with welded 
steel tubular cross bracing, which may be secured to the seafloor using driven piles or suction 
buckets. A bottom-frame foundation is a triangular space-frame type structure that is secured to 
the seafloor using driven piles or suction buckets. The ESP(s) will be supported by a monopile, 
piled jacket, or suction bucket jacket foundation. Scour protection consisting of rock material may 
be placed around each foundation, as needed.  


Strings of WTGs will connect with the ESP(s) via a submarine inter-array cable transmission 
system. If two or three ESPs are used, they may be connected with an inter-link cable. Two or 
three offshore export cables will transmit electricity from the ESP(s) to landfall site(s) in southern 
Massachusetts (see Figure 1-1). All offshore cables will be buried beneath the seafloor. Where it 
is difficult to achieve a sufficient burial depth or where cables must cross existing infrastructure, 
the cables may be protected by cable protection (i.e., rocks, gabion rock bags, concrete 
mattresses, or half-shell pipes [or similar products]). 


The Project’s WTGs, ESP(s), foundations, scour protection, inter-array cables, inter-link cables, 
and a portion of the offshore export cables will be located within the Phase 2 Southern Wind 
Development Area (SWDA), which is entirely in federal waters on the OCS. The Phase 2 SWDA also 
includes two vacant positions (located in the separate aliquots of Lease Area OCS-A 0534 near the 
northeastern boundary of Lease Area OCS-A 0501) that the Proponent does not intend to develop 
as part of the Project. The Phase 2 SWDA is up to 303 square kilometers (km2) in size. The portion 
of the Phase 2 SWDA that is ultimately developed for the Project will depend on the final size of  
 


 


2  If two or three ESPs are used, they may be located at separate positions or two of the ESPs may be co-located 
at one of the potential ESP positions shown on Figure 1-1 (co-located ESPs would be smaller structures installed 
on monopile foundations). As an alternative to installing separate ESP(s) situated on their own foundation(s), 
the ESP(s) could potentially be integrated onto a WTG foundation, which entails placing ESP equipment on one 
or more expanded WTG foundation platforms. 
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Phase 1 of New England Wind. At its closest point, the Phase 2 SWDA (excluding the two separate 
aliquots) is approximately 30 km (16 NM) from the nearest Massachusetts shoreline (see Figure 
1-1).3 


Unless technical, logistical, grid interconnection, or other unforeseen issues arise, the Project’s 
offshore export cables will be installed within an Offshore Export Cable Corridor (OECC) that 
travels from the northwestern corner of the Phase 2 SWDA along the western edge of Lease Area 
OCS-A 0501 and then heads northward along the eastern side of Muskeget Channel towards the 
southern shore of Cape Cod.4 As shown in Figure 1-1, the OECC passes through both federal 
waters and Massachusetts waters. 


Depending on the final number and size of the WTGs and the corresponding total power 
production capacity of the Project, the Project may require one or two onshore transmission 
systems. Therefore, the Project’s onshore facilities will ultimately include one or two landfall sites, 
one or two Onshore Export Cable Routes between the landfall site(s) and the onshore 
substation(s), one or two new onshore substations, and one or two Grid Interconnection Routes 
to connect the onshore substation(s) to the grid interconnection point(s). The Proponent intends 
to interconnect the entire electrical capacity of the Project into the ISO-NE electric grid at 
Eversource’s existing 345 kilovolt (kV) substation in West Barnstable.5  


2.2 Offshore Construction Activities 


Assuming the necessary permits are issued and financial close is achieved, offshore construction 
will likely begin in late 2026 and commissioning is expected to be completed in 2028. Offshore 
construction will likely start with scour protection, foundation, and offshore cable installation, 
followed ESP and WTG installation and commissioning. A high-level representation of the 
Project’s offshore construction schedule is provided as Figure 2-1. As shown on Figure 2-1, there 
may be considerable overlap in the installation periods for each component of the Project. The 
Proponent expects offshore construction of the Project to occur in under two years.   


 


3  The closest point in Massachusetts to the Phase 2 SWDA is on Nomans Land, which is an uninhabited island that 
is closed to the public. The distance is measured from the boundary of the Phase 2 SWDA (not the nearest WTG 
position) and excludes the two separate aliquots along the northeastern boundary of Lease Area OCS-A 0501 
that the Proponent does not intend to develop as part of the Project.  


4  As described further in the New England Wind COP, the Proponent has identified two variations of the OECC for 
Phase 2 of New England Wind—the Western Muskeget Variant and the South Coast Variant—in the event that 
technical, logistical, grid interconnection, or other unforeseen issues arise during the engineering and permitting 
processes that preclude one or more of the Project’s offshore export cables from being installed within all or a 
portion of the OECC (see Figure 1-1). 


5  If the South Coast Variant is employed and electricity generated by the Project is delivered to a second grid 
interconnection point, the Project could include one onshore transmission system in Barnstable and/or an 
onshore transmission system(s) within the “Phase 2 South Coast Variant Onshore Routing Envelope” shown on 
Figure 1-1. 







Figure 2-1


Draft High-Level Construction Schedule


Foundation installation


Offshore export cable installation & termination


WTG installation & commissioning


Activity


ESP installation & commissioning


Inter-array cable installation & termination
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2.2.1 Foundation and Scour Protection Installation  


The WTGs will be supported by monopiles, piled jackets, suction bucket jackets, piled bottom-
frame foundations, or suction bucket bottom-frame foundations. Each ESP will be installed on a 
monopile, piled jacket, or suction bucket jacket. Of these options, monopiles and piled jacket 
foundations are proven concepts that are more foreseeable options for the Project than the other 
foundation concepts. It is anticipated that scour protection will be needed for the larger diameter 
monopiles and suction buckets, but may or may not be needed for the smaller diameter piles used 
for jacket and bottom-frame foundations.  


2.2.1.1 Seabed Preparation and Scour Protection Installation  


Seabed preparation may be required prior to scour protection installation or foundation 
installation. This could include the removal of large obstructions and/or leveling of the seabed.  


Scour protection consisting of one or two layers of rocks may be installed at each foundation 
location (on the seabed) up to several months prior to the start of foundation installation and/or 
after foundation installation. Several techniques for placing scour protection exist, including fall-
pipes, side dumping, and placement using a crane/bucket. The fall-pipe method, in which a pipe 
extends from the vessel to the seafloor near the intended foundation location, is the most precise 
technique and will be used wherever possible. A remotely operated vehicle (ROV) located at the 
bottom of the fall-pipe would likely be used to control the lateral movement of the fall-pipe and 
monitor the installation process. The installation vessel will move along a predetermined pattern 
to ensure even distribution of the rock material, likely using dynamic positioning (DP). Figure 2-2 
provides illustrations of typical scour protection vessels.  


2.2.1.2 Monopile Foundation Installation  


After fabrication, monopile foundation components (i.e., monopile, transition piece, and any 
secondary items) will be transported to a port facility (see Section 2.2.5) or directly to the Phase 
2 SWDA. The installation concept and method of bringing components to the Phase 2 SWDA will 
be based on supply chain availability and final contracting. The monopiles are expected to be 
installed by one or two heavy lift vessel(s) (HLV[s]) or jack-up vessel(s). The main installation 
vessel(s) will likely remain at the Phase 2 SWDA during the installation phase and supply vessels, 
jack-up vessels, barges, and/or tugs (i.e., feeder vessels) would provide a continuous supply of 
foundations to the Phase 2 SWDA. In this scenario, the monopiles may also be floated out to the 
Phase 2 SWDA using tugboats. In addition, a tugboat may remain at the Phase 2 SWDA to assist 
feeder vessels’ approach to the main installation vessel. The foundation components could be 
picked up directly in a United States (US) port (if Jones Act compliant vessels are available) or 
Canadian port by the main installation vessel(s).  


  







Figure 2-2


Typical Scour Protection Installation Vessels


Note: Figures of scour protection placement are for illustrative purposes only. Scour protection may be placed prior to foundation installation.
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One or two DP, anchored, or jack-up vessels may be used for installation of the foundations. At 
the Phase 2 SWDA, the main installation vessel will likely use a crane to upend and lower the 
monopile to the seabed. To stabilize the monopile’s vertical alignment before and during piling, a 
pile frame may be placed on the seabed (atop the scour protection) or a pile gripper may extend 
from the side of the installation vessel. After the monopile is lowered to the seabed through the 
pile gripper/frame, the weight of the monopile will enable it to “self-penetrate” a fraction of the 
target penetration depth into the seafloor. The crane hook will then be released, and the hydraulic 
hammer will be lifted and placed on top of the monopile. Figure 2-3 shows a vessel lowering a 
monopile and typical jack-up installation vessels. 


Next, impact pile driving would begin with a “soft-start” (i.e., the hammer energy level will be 
gradually increased) to ensure that the pile remains vertical and allow any motile marine life to 
leave the area before pile driving intensity is increased. The intensity will be gradually increased 
based on the resistance that is experienced from the sediments. Noise mitigation systems are 
expected to be applied during pile driving. The typical pile driving operation is expected to take 
several hours to achieve the target penetration depth. It is anticipated that a maximum of two 
monopiles can be driven into the seabed per day.  


In order to initiate impact pile driving the pile must be upright, level, and stable. The preferred 
option to achieve this is by utilizing a pile frame or pile gripper as described above. In the unlikely 
scenario that both preferred options have unforeseen challenges, vibratory hammering may be 
utilized as a contingency for very short periods of time if the Proponent’s engineers determine 
that vibratory driving is required to stabilize the pile so impact driving can begin.  


Based on soil condition surveys, drilling of monopiles is not anticipated, but could be required if a 
large boulder or monopile refusal is encountered. If drilling is required, a rotary drilling unit would 
likely be mobilized to the top of the monopile. The interior sediments would then be drilled out 
and deposited on the seabed adjacent to the scour protection material until the monopile is no 
longer obstructed. Monopile installation would then recommence until the monopile reaches 
target depth. After drilling is complete, the interior sediments may be re-deposited into the 
monopile to provide additional stability. Alternatively, the interior of the monopile may be filled 
with medium/coarse sand, grout, or concrete.  


After installation of the monopile, the transition piece will be picked up and placed on the 
monopile (unless an extended monopile concept is used) using the installation vessel’s crane. The 
connection between the monopile and the transition piece will likely be grouted, bolted, slip-
jointed, or use a combination of these methods. Grout material, if used, would likely be mixed 
either on the installation vessel or a separate grouting vessel. Grout would be pumped through 
hoses into the transition piece structure to fill the annulus between the monopile and the 
transition piece.  


If the time between the installation of the monopile and transition piece is longer than a few days, 
the amount of marine growth must be assessed and marine growth may need to be removed with 
a high pressure washing tool or similar equipment prior to installing the transition piece.  







Figure 2-3


Typical Foundation Installation Vessels 
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2.2.1.3 Jacket Foundation Installation 


The installation concept and method of bringing jacket components to the Phase 2 SWDA is similar 
to that for the monopiles. After fabrication, the jacket components will be transported to a port 
facility (see Section 2.2.5) or directly to the Phase 2 SWDA on the installation vessel or a separate 
transport vessel. Once delivered to the Phase 2 SWDA, the jacket will be lifted off the transport 
or installation vessel and lowered to the seabed with the correct orientation. As further described 
in Section 2.2.1.2 above, anchored, DP, and/or jack-up vessels may be used for installation of the 
foundations.  


If piled jackets are used, once the jacket structure is set on the seabed, the pin piles would be 
lifted and driven through the pile sleeves to the engineered depth. Alternatively, the piles may be 
driven prior to lowering the jacket by using a frame to orient the piles. Impact pile driving would 
commence with a soft-start, as described above for the monopiles. A maximum of four jacket 
piles are expected to be installed per day. As noted above, no drilling is anticipated but it could 
be required if pile refusal is encountered. Similarly, use of a vibratory hammer is not anticipated, 
but could be used for very short periods of time if deemed appropriate by the installation 
contractor. 


Once all piles are driven to the target depth, the jacket would be leveled and the piles would be 
fixed in the pile sleeves, most likely by the use of grouting. Grout material could be mixed either 
on the installation vessel or a separate grouting vessel. Grout would then be pumped through 
hoses into the jacket structure to fill the annulus between the sleeves.  


If suction bucket jackets are used, suction pumps would be attached to the top of each bucket 
before being lifted from the vessel. Once the jacket is placed on the seabed, the weight of the 
jacket will enable it to “self-penetrate” a fraction of the target penetration depth into the seafloor. 
The suction pump attached to each bucket would pump water and air out of the space between 
the suction bucket and seafloor, reducing water pressure inside the bucket and creating a driving 
force that pushes the bucket down into the seafloor. Penetration of the bucket will stop when the 
pushing force is equal to the soil resistance below the seafloor. Once equilibrium is achieved, the 
suction pumps are recovered to the vessel. Any remaining interstitial space between the bucket 
and seafloor may be filled with grout, sand, and/or concrete.  


2.2.1.4 Bottom-Frame Foundation Installation 


Bottom-frame foundation installation is similar to jacket foundation installation described above 
in Section 2.2.1.3; however, the bottom-frame foundation may require additional seabed 
preparation to level the seabed and ensure that the central column sits vertically.  


The bottom-frame foundation could be transported to the Phase 2 SWDA on a vessel (e.g., a barge 
or jack-up vessel) in a similar manner as conventional jackets. Alternatively, the bottom-frame 
foundation could be augmented with buoys/ballasting tanks and floated to the Phase 2 SWDA 
using tugboats. At the Phase 2 SWDA, the bottom-frame structure would be carefully lowered to 
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the seabed by gradually removing buoyancy and increasing ballast. Once firmly on the seabed, 
the final ballasting would occur by pumping material into the structural elements. The ballast 
material would typically consist of a combination of seawater and natural materials, such as sand 
and gravel or olivine (iron ore). 


If the bottom-frame foundations are floated to the Phase 2 SWDA, it may be feasible for the WTGs 
to be pre-installed on top of the foundations and floated to the Phase 2 SWDA as one unit. While 
in port, a harbor crane would install the WTG onto the foundation while the foundation is located 
adjacent to the quayside. This installation method would allow the WTGs to be pre-commissioned 
onshore, reducing final commissioning work offshore. This method would also significantly 
simplify transport and installation but would require a larger foundation structure and impose 
greater restrictions on weather conditions during transport and installation.  


As further described above, anchored, DP, and/or jack-up vessels may be used for the installation 
of the WTG foundations. If piles are used, once the bottom-frame foundation is set on the seabed, 
the piles would be lifted and driven through the feet of the foundation to the engineered depth. 
Alternatively, the piles may be driven prior to lowering the bottom-frame foundation by using a 
frame to orient the piles. Impact pile driving would commence with a soft-start, as described 
above for the monopiles and jackets. A maximum of one complete piled bottom-frame foundation 
(up to three pin piles) is expected to be installed per day. As noted above, no drilling is anticipated 
but it could be required if pile refusal is encountered. Similarly, use of a vibratory hammer is not 
anticipated, but could be used if deemed appropriate by the installation contractor. Once all piles 
are driven to the target depth, the bottom-frame foundation would be leveled and the piles would 
be affixed to the foundation, most likely by the use of grouting (see Section 2.2.1.3 above for a 
description of grouting piles).  


If suction buckets are used, as described in Section 2.2.1.3, suction pumps attached to the buckets 
would pump water and air out of the space between the suction buckets and seafloor, pushing 
the buckets down into the seafloor. Once full penetration is achieved, the suction pumps would 
be recovered to the vessel. Any remaining interstitial space between the bucket and seafloor may 
be filled with grout, sand, and/or concrete. 


2.2.2 Offshore Cable Installation  


Prior to installing the offshore export cables, inter-array cables, and inter-link cables (if used), a 
pre-lay grapnel run and pre-lay survey are expected to be performed to clear obstructions, such 
as abandoned fishing gear and other marine debris, and inspect the route. Along the OECC, large 
boulders may need to be relocated and some dredging of the upper portions of sand waves may  
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be required prior to offshore export cable laying to achieve a sufficient burial depth below the 
stable sea bottom.6 Based on preliminary survey data for the Phase 2 SWDA, dredging and boulder 
clearance may not be necessary prior to inter-array or inter-link cable laying. 


The offshore export cables will likely be transported directly to the Phase 2 SWDA or OECC in a 
cable laying vessel, on an ocean-going barge, or on a heavy transport vessel (HTV) (which may 
also transport the cable laying vessel overseas) and installed by the cable laying vessel upon 
arrival. The offshore export cables can either be installed from the shore towards the ESP(s) or in 
the opposite direction. The installation will likely require two or three joints (splices) per cable 
due to the overall length of each offshore export cable. Based on currently available technologies, 
the majority of the offshore export cables are expected to be installed via simultaneous lay and 
bury using jetting techniques (e.g., jet plow or jet trenching) or mechanical plow. However, other 
specialty techniques may be used in certain areas to ensure sufficient burial depth. To facilitate 
cable installation, anchored vessels may be used along the entire length of the offshore export 
cables. At the ESP(s), the cables will typically be pulled in through J-tubes (or a similar alternative). 
A cable entry protection system will likely be installed at the interface between the ESP and 
offshore export cable. The cable entry protection system would likely be mounted around the 
cable onboard the cable laying vessel and secured to the end of the cable before the cable is 
pulled into the ESP(s).  


The inter-array cables could be transported in a cable laying vessel and directly installed at the 
Phase 2 SWDA upon arrival, or they could be stored temporarily onshore and transferred to a 
cable laying vessel. Upon arrival at the Phase 2 SWDA, the first end of an inter-array cable will be 
pulled into a WTG or ESP foundation likely using winches installed on the foundation. Once the 
first end of the cable is secured inside the foundation, the cable laying vessel will install the inter-
array cable as it moves towards the next foundation in the inter-array cable string. Based on 
currently available technologies, the expected installation method for the inter-array cables is to 
lay each cable section on the seafloor and then subsequently bury the cable using a jetting 
technique (this is referred to as “post-lay burial”), although the cables could be installed using 
other techniques. At the second end of the inter-array cable, the cable will be pulled through the 
next foundation location, followed by cable termination works. Each end of the inter-array cables 
will likely be protected using a cable entry protection system. 


Inter-link cable transportation and installation, if necessary, will follow a process similar to inter-
array or offshore export cable transportation and installation, except that the cable(s) will be 
installed between ESPs. Whereas inter-array cable installation is expected to use a DP vessel, 
inter-link cable installation may be performed using an anchored vessel.  


While the Proponent intends to avoid or minimize the need for cable protection to the greatest 
extent feasible, portions of the offshore cables could require cable protection. 


 


6  Dredging is expected to occur beyond 25 NM from the centroid of the Phase 2 SWDA.  
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2.2.3 Wind Turbine Generator Installation and Commissioning  


Prior to the commencement of installation, WTG components may be transported to one of the 
ports listed in Section 2.2.5 to create a sufficient stock of components in order to maintain a 
steady pace of installation activities. Some WTG preparatory work/assembly at the port may be 
needed. Feeder vessels would then transport WTG components from the port to the Phase 2 
SWDA. Alternatively, WTG components may be delivered to the Phase 2 SWDA directly from 
overseas.  


The WTGs are expected to be installed by one or two main installation vessels, which will likely be 
a jack-up vessel, but could be an anchored or DP vessel. The WTG components will be lifted onto 
the foundation using the main installation vessel’s crane and/or a “climbing crane” that crawls up 
the WTG tower (using the tower for support). The tower will first be erected followed by the 
nacelle and finally the hub, inclusive of the blades. Alternatively, the nacelle and hub could be 
installed in a single operation followed by the installation of individual blades. If the tower consists 
of more than one section, the sections will be joined with a bolted connection.  


WTG installation will be followed by the commissioning period where the WTGs will be prepared 
for operation and energized. The WTG commissioning and testing phase will likely be conducted 
in parallel with the WTG installation phase. Service operation vessels (SOVs) or crew transfer 
vessels (CTVs) may be used to transport crew to and from the WTGs during commissioning 
activities.  


2.2.4 Electrical Service Platform Installation and Commissioning 


The Project will include up to three ESPs. Each ESP is comprised of two primary components: the 
topside that contains the electrical components and the foundation substructure. Foundation 
installation is described in Section 2.2.1.  


The ESP topside(s) will likely be transported directly to the Phase 2 SWDA. Alternatively, the ESP(s) 
could be transported to a harbor (see Section 2.2.5) and moved offshore on a vessel. ESP topside 
installation may be performed by a DP, anchored, or jack-up vessel, which may be the same vessel 
that installs the foundation. First, the installation vessel will position itself next to the foundation. 
The ESP topside will arrive on a separate transport vessel (or will have been transported on the 
deck of the installation vessel) and the installation vessel’s crane will lift the topside and place it 
on the foundation. The topside and the foundation will be connected using bolted connections 
and/or welding. If an integrated WTG/ESP concept is used (i.e., where ESP equipment that is 
typically located in the ESP topside is placed on one or more expanded WTG foundation 
platforms), the ESP equipment is anticipated to be installed on the expanded foundation platform 
before or after the WTG is installed (see Section 2.2.3) using a vessel similar to the foundation or 
WTG installation vessel. 
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After ESP mechanical installation is complete, the inter-array cables, offshore export cables, and 
inter-link cables (if used) will be pulled into place and terminated at each ESP. Following topside 
installation, the ESP(s) will be commissioned. ESP commissioning, which entails conducting tests 
of the electrical infrastructure and safety systems on the ESP(s) prior to commercial operations, 
may last several months. During the commissioning period, a jack-up vessel may be positioned 
adjacent to the ESP(s) to provide accommodations for workers performing commissioning 
activities.  


2.2.5 Port Facilities During Construction  


The Proponent has identified several port facilities in Massachusetts, Rhode Island, Connecticut, 
New York, and New Jersey that may be used for major construction staging activities (i.e., frequent 
crew transfer, offloading/loading shipments of components, storage, preparing components for 
installation, and potentially some component fabrication and assembly). In addition, some 
components, materials, and vessels could come from Canadian and European ports. A list of the 
possible ports that may be used for major construction staging activities can be found in Table 2-1 
and are shown on Figure 2-4.  


The Proponent is identifying a wide range of ports that could be used for the Project because 
numerous entities have publicized plans to develop or upgrade port facilities to support offshore 
wind construction in the timeframe of the Project. The Proponent also anticipates an increased 
demand for ports by other Northeast offshore wind developers around the time of construction. 
These factors lead to uncertainty regarding which ports may be available under the Project’s 
construction schedule. It is not expected that all the ports identified would be used; it is more 
likely that only some ports would be used during construction depending upon final construction 
logistics planning.  


Some activities such as refueling,7 restocking supplies, sourcing parts for repairs, vessel repairs, 
vessel mobilization/demobilization, some crew transfer, and other construction staging activities 
may occur out of ports other than those listed in the table below. These activities would occur at 
industrial ports suitable for such uses and would be well within the realm of normal port activities.  


Each port facility under consideration for the Project is either already located within an industrial 
waterfront area with sufficient existing infrastructure or is identified as an area where other 
entities intend to develop infrastructure with the capacity to host construction activities under 
the Project’s schedule. The Proponent does not expect to implement any port improvements that 
may be made. Although the Proponent may financially support a port’s redevelopment as part of 
an economic incentive package, any port would be developed independent of the Project (all 
permits and approvals will be obtained by the site owner/lessor) and the port could be used by 
multiple developers once any necessary upgrades are made by the owner/lessor.  


 


7  Some refueling could also occur offshore. 
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Table 2-1 Possible Ports Used During Construction  


Port  
Massachusetts Ports  
New Bedford Marine Commerce Terminal  
Other areas in New Bedford Harbor  
Brayton Point Commerce Center 
Vineyard Haven  
Fall River 
Salem Harbor 
Rhode Island Ports  
Port of Davisville  
Port of Providence (ProvPort)  
South Quay Terminal  
Connecticut Ports  
Bridgeport  
New London State Pier  
New York Ports 
Capital Region Ports (Port of Albany, Coeymans, & NYS Offshore Wind Port) 
Staten Island Ports (Arthur Kill & Homeport Pier) 
South Brooklyn Marine Terminal 
GMD Shipyard  
Shoreham, Long Island 
New Jersey Ports 
Paulsboro 
Canadian Ports1 
Halifax  
Sheet Harbor  
Saint John  
Miscellaneous European Ports 


Note: 


1. Analysis of potential Canadian ports that may be used is ongoing. 


 


2.2.6 Temporary Emission Sources During Construction 


Most emissions during offshore construction of the Project will come from the main engines, 
auxiliary engines, and equipment on vessels used during construction activities.8 Emissions from 
vessel engines will occur while vessels install facilities and maneuver within the Phase 2 SWDA, 
during installation of the offshore cables, and during vessel transits to and from port. A relatively 
small quantity of additional offshore construction-related emissions will likely come from diesel 
generators used on the WTGs and ESP(s) and fugitive emissions. These temporary construction 
emission sources are described further below. 


 


8  A vessel’s main engines, also referred to as propulsion engines, supply power to move the vessel. A vessel’s 
auxiliary engines supply power for non-propulsion (e.g., electrical) loads. 
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2.2.6.1 Vessels and Offshore Construction Equipment  


Offshore construction of the Project will require an array of vessels, many of which are specifically 
designed for offshore renewable wind energy facility construction and cable installation. Vessels 
such as HLVs, HTVs, tugboats, barges, supply vessels, and/or jack-up vessels will be used to 
transport the WTG, ESP(s), and their foundations to the Phase 2 SWDA. As described further in 
the preceding sections, installation of the WTGs, ESP(s), and foundation components is expected 
to be performed using a combination of jack-up vessels, anchored vessels, and DP vessels.9 Scour 
protection and cable protection may be installed using specialized rock-dumping or other vessels. 
Cable-laying is expected to be performed by specialized cable-laying vessels. Prior to cable-laying, 
a pre-lay grapnel run and pre-lay survey would be made by the cable laying vessel, a support 
vessel, and/or a survey vessel along the planned offshore cable alignments. Additional vessels 
might also be used for boulder clearance prior to cable installation.  


CTVs are expected to be used to transport personnel to and from shore and may be used for 
environmental monitoring. SOVs or other large support vessels (e.g., jack-up vessels) may provide 
offshore living accommodations for workers in the Phase 2 SWDA. Surveys during construction 
may require the use of survey vessels. Descriptions of each vessel type can be found in Table 2-2.  


As described in Table 2-2 below, there may be emissions from other construction equipment used 
aboard vessels such as pile driving hammer engines and noise mitigation devices (e.g., air 
compressors used to supply air to bubble curtains) should they be required during pile driving. 
There may also be fugitive emissions from solvents, paints, fuel storage and transfer operations, 
and other chemicals. Other trivial sources of emissions may result from as-needed supporting 
activities such as welding, grinding, and sanding. A detailed inventory of potential emission 
sources is provided in the Air Emissions Calculation Methodology (see Appendix A).  


Table 2-2 Vessels and Offshore Construction Equipment  


Emission Source Description of Source  
Anchor handling tug 
supply (AHTS) vessels  


Vessels that primarily handle and reposition the anchors of other vessels. AHTS 
vessels may also be used to transport equipment or for other services.  


Barges Vessels with or without propulsion that may be used for transporting Project 
components (e.g., monopiles, WTGs, etc.) or installation activities.  


Bunkering vessels Vessels used to supply fuel and other provisions to other vessels offshore. 
Cable laying vessels Specialized vessels/barges that lay and bury offshore cables into the seafloor.  
Crew transfer vessels 
(CTVs) 


Smaller vessels that transport crew, parts, and equipment to and from the Phase 2 
SWDA during both construction and operations and maintenance (O&M). These 
vessels may also transport marine mammal observers.  


 


9  Dynamic positioning enables a vessel to maintain a very precise position by continuously adjusting the vessel’s 
thrusters and propellers to counteract winds, currents, and waves. 
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Table 2-2 Vessels and Offshore Construction Equipment (Continued) 


Emission Source Description of Source  
Heavy lift vessels (HLVs) Vessels that may be used to lift, support, and orient the WTGs, ESP(s), and 


foundations during installation.  
Heavy transport vessels 
(HTVs) 


Ocean-going vessels that may transport Project components to port facilities or 
directly to the Phase 2 SWDA. 


Jack-up vessels Self-propelled or non-self-propelled vessels that extend legs to the ocean floor to 
provide a safe, stable working platform. Jack-up vessels may be used to install 
foundations and/or WTGs, to transport WTG components to the Phase 2 SWDA, for 
offshore accommodations, and/or for cable splicing activities.  


Scour/cable protection 
installation vessels (e.g., 
fallpipe vessels) 


DP vessels that may be used to deposit a layer of rock around the WTG and ESP 
foundations or over limited sections of the offshore cable system. 


Service operation vessels 
(SOVs) 


Larger vessels that provide offshore living accommodations and workspace as well 
as transport crew to and from the Phase 2 SWDA. 


Support vessels (e.g., 
work boats, supply boats, 
accommodation vessels) 


Multipurpose vessels that may be used for a variety of activities, such as clearing the 
seabed floor of debris prior to laying offshore cables (i.e., a pre-lay grapnel run), 
supporting cable installation, commissioning WTGs, or transporting equipment.  


Survey vessels Specialized vessels used to perform geophysical and geotechnical surveys.  
Tugboats/towboats/push 
boats 


Ocean-going vessels or smaller harbor craft used to transport equipment and barges 
to the Phase 2 SWDA. 


Air compressors  Engines that may be used to supply compressed air to noise mitigation devices (e.g., 
bubble curtains) should they be required during pile driving the foundations. 


Motion compensation 
platform engines 


Engines that power the motion compensation platform that may be used to 
compensate a vessel’s roll, pitch, and heave motions during foundation installation.  


Pile driving hammer 
engines 


Engines used to power the hammers that drive foundation piles into the seafloor. 


Other construction 
equipment 


Additional construction equipment used aboard vessels, on the WTGs, and/or on the 
ESP(s) (e.g., forklifts, winches, etc.).  


Fugitive emissions  Emissions from solvents, paints, coatings, fuel storage/transfer, and other 
miscellaneous sources.  


 


2.2.6.2 Generators and SF6-Containing Equipment on the WTGs and ESP(s) 


One or more portable generators up to ~150 kilowatts (kW) in size may be used temporarily on 
the WTGs to support installation and commissioning activities, such as cable pull-in, offshore cable 
testing, and WTG commissioning. For the purposes of estimating emissions, it was assumed that 
an ~150 kW diesel generator would be used for 10 days (24 hours per day) on each WTG during 
construction and commissioning.  
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It is assumed that the ESP(s) will collectively require three up to ~450 kW generators to provide 
backup power to critical systems. During construction, the back-up generators on the ESP(s) will 
likely be used to provide power for installation and commissioning activities until the ESP(s) can 
be connected to the electrical grid (although this power could come from other generators of 
similar size). For the purposes of estimating emissions, it was assumed that these ~450 kW 
generators will operate for about four months during construction, approximately 50% of the 
time.  


Additional smaller generators (e.g., generators to power winches) will likely be used temporarily 
on the WTGs and ESP(s) during construction. These generators could alternatively be located on 
nearby vessels.  


Sulfur hexafluoride (SF6) will be used to insulate electrical equipment (e.g., switchgear) on the 
WTGs and ESP(s). SF6 would already be included in the equipment on the WTGs and ESP(s) at the 
time of installation. Each WTG may contain up to approximately 19 kilograms (kg) of SF6. The 
ESP(s) were assumed to contain a total of up to 6,180 kg of SF6.  


2.3 Offshore Operations and Maintenance  


The Project will operate for up to 30 years or more. Throughout the operational period, the 
Proponent will conduct routine inspections and preventive maintenance. Corrective maintenance 
may occur periodically, and more significant repairs may be needed infrequently. 


2.3.1 Routine Operations and Maintenance  


The WTGs will be designed to operate without attendance by any operators. Continuous 
monitoring is expected to be conducted remotely using a supervisory control and data acquisition 
(SCADA) system. The Proponent and/or the selected WTG original equipment manufacturer 
(OEM) would be responsible for the 24/7 operation and monitoring of the WTGs. This may be 
achieved by utilizing the Proponent’s operations and maintenance (O&M) facilities, a 24/7 
national control center owned and operated by Avangrid Renewables, and/or a third-party’s 
facilities.  


Routine preventive maintenance and proactive inspections will be performed for all offshore 
facilities to ensure that the offshore facilities remain in a safe condition, to reduce or eliminate 
the need for corrective maintenance, and to maintain good reliability and high availability. 
Scheduled inspections and maintenance activities are anticipated to generally include the 
following tasks: 


♦ Inspections and service of equipment (e.g., transformers, switchgear) and auxiliary 
systems (e.g., fire protection system, communication system, heating and ventilation 
system) on the WTGs and ESP(s). 


♦ Proactive repair/replacement of components due to wear and tear (e.g., WTG brake 
system, pitch system, bolt tightening, blades). 







 


5315/Phase 2 of New England Wind 2-19 Project Description 
OCS Air Permit Application  Epsilon Associates, Inc. 


♦ Statutory inspections of high-voltage equipment, lifting equipment, safety equipment, 
hook-on points, etc., on the WTGs, ESP(s), and foundations, which are expected to occur 
annually. 


♦ Annual visual inspections of foundations’ external platforms above water, including 
ladders and boat landing structures, and internal structures (e.g., corrosion 
measurement, etc.).  


♦ Periodic underwater inspections of foundations and scour protection. The inspections 
may be conducted by ROV or other techniques (e.g., divers).  


♦ Removal of marine growth and guano. 


♦ High resolution geophysical surveys and monitoring cable exposure and/or depth of 
burial. The cable design may include a Distributed Temperature System (DTS) or other 
system to monitor the temperature of the cable, which could indirectly be used to detect 
cable exposure.  


2.3.2 Unplanned Maintenance and Repairs 


Although preventive maintenance will reduce the need for corrective maintenance, corrective 
maintenance and repairs may be needed. The worst-case scenario is a major component failure 
(e.g., failure of gearbox, blades, transformers, or export cables). In this event, a potentially 
significant period of downtime could be experienced for a portion of the Project. Other potential 
repair activities include replacement of small components, minor structural repairs, and electrical 
repairs. The types of activities and vessels/equipment used for corrective maintenance and 
repairs are similar to those during construction (see Section 2.2).  


By its nature, the need for corrective maintenance and repairs is difficult to accurately predict. 
This Application addresses major repairs that are reasonably foreseeable; major unforeseen 
repairs are not addressed.  


2.3.3 Operations & Maintenance Facilities 


To support the Project’s O&M activities, the Proponent will likely use O&M facilities in Bridgeport, 
Vineyard Haven, and/or New Bedford Harbor. The O&M facilities may include management and 
administrative team offices, a control room, office and training space for technicians and 
engineers, and/or warehouse space for parts and tools. The O&M facilities are also expected to 
include pier space for CTVs and/or other larger support vessels, such as SOVs.10  


 


10  SOV, as the term is used in this Application, includes similar vessel types that can provide offshore 
accommodations such as floatels and service accommodation and transfer vessels (SATVs). 
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The Proponent may use any of the ports listed in Table 2-3 and shown on Figure 2-4 to support 
O&M activities. As with the construction ports, some activities such as refueling, restocking 
supplies, sourcing parts for repairs, vessel repairs, vessel mobilization/demobilization, and 
potentially some crew transfer (activities well within the realm of normal port activities) may 
occur out of ports other than those listed below. During O&M, there is no planned use of Canadian 
ports. However, use of Canadian or other US ports could occur to support an unplanned significant 
maintenance event, if such maintenance activity could not be accomplished using one of the US 
ports identified below. 


Table 2-3 Possible Ports Used During O&M  


Port  
Massachusetts Ports  
New Bedford Marine Commerce Terminal  
Other areas in New Bedford Harbor  
Brayton Point Commerce Center  
Vineyard Haven  
Fall River 
Salem Harbor 
Rhode Island Ports  
Port of Davisville 
Port of Providence (ProvPort)  
South Quay Terminal  
Connecticut Ports  
Bridgeport  
New London State Pier  
New York Ports 
Capital Region Ports (Port of Albany, Coeymans, & NYS Offshore Wind Port) 
Staten Island Ports (Arthur Kill & Homeport Pier) 
South Brooklyn Marine Terminal 
GMD Shipyard 
Long Island Ports (Shoreham and Greenport Harbor)  
New Jersey Ports 
Paulsboro 
Miscellaneous European Ports 


 


2.3.4 Emission Sources During Operations and Maintenance 


Once operational, electricity produced by the WTGs will displace electricity generated by fossil 
fuel power plants and significantly reduce emissions from the ISO-NE electric grid. However, there 
will be emissions from vessels, equipment, and generators during O&M of the Project. Emission 
sources expected to be used during routine O&M and for reasonably foreseeable repair work are 
described below. 
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2.3.4.1 Vessels and Offshore Equipment 


The Proponent expects to use an SOV to execute daily O&M activities. Typically, an SOV is 
equipped with a DP system and includes sleeping quarters, shop facilities, a large open deck, 
appropriate lifting and winch capacity, and possibly a helipad (see Figure 2-5 for photos of a 
representative SOV). The SOV, which could provide accommodations and workspace for O&M 
workers, would remain offshore for several days/weeks at a time. Workers would then access the 
WTGs and ESP(s) to perform routine O&M activities likely via a gangway directly from the SOV, a 
CTV, and/or a smaller daughter craft that resides on the SOV. Daughter craft and/or CTVs would 
likely be used to transfer crew to and from shore.  


If an SOV or similar accommodation vessel is not used, several CTVs and helicopters could be used 
to frequently transport crew to and from the Phase 2 SWDA for inspections, routine maintenance, 
and minor repairs.11 CTVs are purpose-built to support offshore wind energy projects and are 
designed to safely and quickly transport personnel, parts, and equipment (see Figure 2-6 for a 
photo of a representative CTV). Helicopters (which are not subject to regulation under 40 CFR Part 
55) may be used when rough weather limits or precludes the use of CTVs and for fast response 
visual inspections and repair activities.  


In addition, other larger support vessels (e.g., jack-up vessels) may be used infrequently to 
perform some routine maintenance activities, periodic corrective maintenance, and significant 
repairs (if needed). These vessels are similar to the vessels used during construction (see Table 
2-2 above for a description of each vessel type). 


2.3.4.2 Generators and SF6-Containing Equipment on the WTGs and ESP(s) 


In lieu of permanent backup generators, the WTGs will include a battery system that will provide 
backup power during O&M.12  


As noted in Section 2.2.6.2, it is assumed that the ESP(s) will require three permanent generators 
up to ~450 kW in size to provide backup power to critical systems. During O&M, these backup 
generators would operate for emergencies and reliability testing. Emergencies include unplanned  
 


 


11  An O&M concept employing multiple CTVs (which is less likely than an SOV concept) is expected to result in less 
operational emissions than an SOV concept.  


12 In the unlikely event of a failure of the WTG’s backup power system or some other unforeseen issue (e.g., loss 
of connection to the grid for an extended period), portable diesel generators may be temporarily placed on a 
WTG (or alternatively on a support vessel) during O&M to supply backup power. These generators would be 
necessary to maintain safety systems, such as aviation obstruction lights, marine navigation lights, electrical 
cooling and dehumidification systems, and to yaw the WTG’s rotor nacelle assembly during adverse weather. 
Given the nature of an emergency, it is impossible to predict how long these generators would need to operate 
in an emergency. 







Figure 2-5


Service Operation Vessel (SOV) Examples







Figure 2-6


Crew Transfer Vessel (CTV) Examples
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loss of grid power or a failure of the offshore cable system that requires an ESP to be disconnected 
from external power (either from onshore or the WTGs). For the purposes of estimating 
emissions, it was assumed that the ~450 kW generators would operate for approximately 500 
hours per year during O&M (for reliability testing and emergency usage). However, given the 
unplanned and unpredictable nature of an emergency, it is impossible to predict with accuracy 
how long these back-up generators would need to operate in an emergency. 


As described in Section 2.2.6.2, SF6 will be used to insulate electrical equipment on the WTGs and 
ESP(s). Although some leaks (i.e., fugitive emissions) from those sealed systems are possible, the 
Proponent does not intend to replace any SF6 during the operational period.  


2.4 Company Overview  


Park City Wind LLC (the “Proponent”) is a wholly owned subsidiary of Avangrid Renewables, LLC 
(Avangrid Renewables). The Proponent’s team includes scientists, engineers, and managers with 
decades of experience developing offshore and onshore wind projects throughout the US, Europe, 
and Southeast Asia. The Proponent is supported by numerous expert consultants and partners to 
ensure a well-rounded team with the skillsets required to develop and operate offshore wind 
projects in the US.  


Avangrid Renewables is the third largest developer of onshore wind projects in the US and strives 
to lead the nation’s transformation to a sustainable, competitive, and clean energy future. The 
company is headquartered in Portland, Oregon and has regional offices in Boston, Philadelphia, 
Chicago, and Austin as well as a project office in the City of Virginia Beach. Avangrid Renewables 
has more than 8,490 MW of owned and controlled wind, solar, and thermal generation, of which 
7,734 MW is installed wind capacity, including four onshore wind projects in New England (one in 
Massachusetts). The Vineyard Wind 1 project, located in Lease Area OCS-A 0501, is currently a 
joint venture of Avangrid Renewables and Copenhagen Infrastructure Partners. Avangrid 
Renewables is also developing the Kitty Hawk Offshore Wind Project located in Lease Area OCS-A 
0508 off the coast of North Carolina.  


Avangrid Renewables is wholly owned by AVANGRID, Inc. AVANGRID has two primary lines of 
business: Avangrid Networks and Avangrid Renewables. Avangrid Networks owns eight electric 
and natural gas utilities, serving 3.3 million customers in New York and New England. AVANGRID’s 
majority shareholder is Iberdrola S.A. (Iberdrola). Iberdrola is an energy pioneer with one of the 
largest renewable asset bases of any company in the world, including more than 32,000 MW of 
renewable energy spread across a dozen countries.  
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2.4.1 Contact Information  


Contact information for the Project is listed below.  


Company and Owner’s Name: Park City Wind LLC 
Company Mailing Address: 125 High Street, 6th Floor 


Boston, MA 02110 
Facility Name: Phase 2 of New England Wind  
Facility Address: Lease Area OCS-A 0534 


 
Facility Site Contact: 
Contact Address: 
 
Contact Number: 
Contact E-mail Address: 


Christina Hoffman 
125 High Street, 6th Floor 
Boston, MA 02110 
(978) 270-9599 
christina.hoffman@avangrid.com 
 


Responsible Official Name: 
Responsible Official Title: 
Responsible Official Number: 
Responsible Official E-mail Address: 


Sy Oytan  
Vice President, Offshore Wind Project Management 
(971) 269-8929 
sy.oytan@avangrid.com 


 



mailto:christina.hoffman@avangrid.com
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3.0 OCS SOURCES AND POTENTIAL EMISSIONS  


3.1 OCS Sources  


Section 328(a)(4)(c) of the Clean Air Act (CAA) defines an Outer Continental Shelf (OCS) source as 
“any equipment, activity, or facility which—(i) emits or has the potential to emit any air pollutant, 
(ii) is regulated or authorized under the Outer Continental Shelf Lands Act [43 U.S.C. 1331 et seq.], 
and (iii) is located on the Outer Continental Shelf or in or on waters above the Outer Continental 
Shelf.”13 The Environmental Protection Agency’s (EPA’s) implementing OCS Air Regulations at 40 
CFR § 55 adopt the statutory definition of an OCS source and further clarify that vessels are only 
considered OCS sources when they are: “(1) Permanently or temporarily attached to the seabed 
and erected thereon and used for the purpose of exploring, developing or producing resources 
therefrom, within the meaning of section 4(a)(1) of OCSLA (43 U.S.C. § 1331 et seq.); or (2) 
Physically attached to an OCS facility, in which case only the stationary sources aspects of the 
vessels will be regulated.”  


As described further in Section 3.1.1, the Project’s activities and equipment that meet the 
definition of an OCS source are expected to include engines and equipment on the wind turbine 
generators (WTGs), electrical service platform(s) (ESP[s]), and certain vessels operating within the 
Phase 2 Southern Wind Development Area (SWDA). These individual OCS sources are collectively 
viewed as part of a single facility that meets the definition of an OCS source (see Section 3.1.2). 
Although only a small subset of the Project’s vessels will meet the definition of an OCS source, 
emissions from all vessels servicing or associated with an OCS source (when within 25 nautical 
miles [NM]) are considered when calculating the potential emissions from the OCS source for 
regulatory applicability purposes (see 40 CFR § 55.2). Potential emissions are discussed in 
Section  3.2.  


3.1.1 Equipment and Activities that are OCS Sources  


Any engines and other emitting equipment located on the WTGs, ESP(s), and their foundations 
will meet the statutory definition of an OCS source because they: 


1. Emit or have the potential to emit any air pollutant: Engines and other equipment 
located on the WTGs, ESP(s), and their foundations, have the potential to emit air 
pollutants during the construction and/or operation of the Project. 


2. Are regulated or authorized under the Outer Continental Shelf Lands Act (OCSLA): 
Section 388 of the Energy Policy Act of 2005 amended Section 8 of the OCSLA to allow the 
EPA and the Department of the Interior (which includes the Bureau of Ocean Energy 
Management [BOEM]) to authorize activities on the OCS that "produce or support 
production, transportation, or transmission of energy from sources other than oil and 


 


13  See 42 U.S.C. § 7627(a)(4).  
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gas." Section 4(a) of the OCSLA was recently amended by the National Defense 
Authorization Act for Fiscal Year 2021 14  to explicitly include “non-mineral energy 
resources” such as offshore wind energy. Since BOEM will approve, approve with 
modifications, or disapprove the New England Wind Construction and Operations Plan 
(which covers the Project) and EPA has the authority to issue an OCS Air Permit for the 
Project, the Project is regulated or authorized under the OCSLA.  


3. Is located on the OCS: The term “Outer Continental Shelf” has the meaning provided by 
section 2 of the OCSLA, which defines the term as "all submerged lands lying seaward and 
outside of the area of lands beneath navigable waters as defined in section 1301 of this 
title, and of which the subsoil and seabed appertain to the United States [US] and are 
subject to its jurisdiction and control.” “Lands beneath navigable waters” include all land 
covered by non-tidal water within State boundaries and all land covered by tidal waters 
at mean high tide extending three geographical miles out to sea (43 U.S.C. § 1301). In 
other words, the OCS is all submerged lands lying seaward of a state’s territorial boundary 
that are under US jurisdiction, which typically extends 200 NM out to sea (BOEM 2018). 
The Project’s WTGs and ESP(s) will be located in federal waters on the OCS (see Figure 
1- 1). 


Whether a Project-related vessel becomes an OCS source depends on how and where that vessel 
is, in essence, remaining stationary on the OCS (EPA Region 1 2021). In addition to meeting the 
three criteria above, to meet the definition of OCS source, a vessel must be: 


1. Permanently or temporarily attached to the seabed or an existing OCS source: 
“Attachment” for the purposes of being an OCS source does not mean “any physical 
connection.” Rather, the purpose of the “attachment” must be to “prevent or minimize 
relative movement” between the vessel and the seabed (EPA Region 1 2021). 


2. Erected on the seabed: In the South Fork Wind Fact Sheet, EPA Region 1 found that in 
order for a vessel to be “erected” on the seabed, it must remain stationary while it 
conducts its OCS activity and be located where the OCS activity (i.e., generation of power) 
is reasonably expected to occur (EPA Region 1 2021). Consistent with EPA Region 1’s 
interpretation, vessels must be located within the Phase 2 SWDA in order to be 
considered an OCS source. 


3. Used for the purpose of exploring, developing, or producing resources, within the 
meaning of Section 4(a)(1) of OCSLA: In the South Fork Wind Fact Sheet, EPA Region 1 
explained that the terms “exploring,” “developing,” and “producing,” as defined in 
OCSLA, do not include construction other than platform construction. Therefore, vessels 
used during the Project’s construction period must contribute to platform construction 
(i.e., construction of the WTGs, ESP(s), and/or foundations) in order to meet the definition 


 


14 See the William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year 2021. 
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of OCS source (EPA Region 1 2021). The OCSLA’s definition of “production” includes 
activities such as field operations, operation monitoring, and maintenance; therefore, 
vessels must be actively contributing to operations and maintenance (O&M) activities 
while meeting the above two criteria in order to meet the definition of an OCS source.  


A vessel that merely makes a connection to the seabed or another OCS source, but does not use 
that connection to remain stationary (relative to the seabed) is not an OCS source. For example, 
a dynamic positioning (DP) foundation installation vessel may be indirectly connected to the 
seabed via the pile, but the vessel is not connected to the pile in order to “prevent or minimize 
relative movement” between the vessel and the seabed. Therefore, this vessel would not meet 
the definition of an OCS source. 


EPA Region 1 (2021) has determined that pull-ahead anchor cable laying vessels are not OCS 
sources because they are not “erected” on the seabed nor are they “used for the purpose of 
exploring, developing or producing resources therefrom, within the meaning of section 4(a)(1) of 
OCSLA.” This is because “the phrase ‘erected thereon’ for the purposes of an OCS source 
definition requires a more secure, stationary activity than cable laying” and because pull-ahead 
anchor cable laying vessels do not contribute to platform construction (and no other type of 
construction is implicated in the OCSLA’s definitions) (EPA Region 1 2021).  


In general, OCS sources during the construction and operation of the Project are expected to 
include: 


♦ Engines on the WTGs and their foundations: Any compression-ignition internal 
combustion engines placed on the WTGs or their foundations are considered OCS 
sources. One or more portable generators up to ~150 kilowatts (kW) in size may be used 
temporarily on the WTGs to support installation and commissioning activities, such as 
cable pull-in, offshore cable testing, and WTG commissioning.  


♦ Engines on the ESP(s) (topside and foundation): Any compression-ignition internal 
combustion engines placed on or in the ESP(s) are considered OCS sources. It is assumed 
that the Project’s ESP(s) will collectively require three permanent generators up to ~450 
kW in size to provide backup power to critical systems. These backup generators would 
operate for emergencies and reliability testing during O&M. Emergencies include 
unplanned loss of grid power or a failure of the offshore cable system that requires an 
ESP to be disconnected from external power (either from onshore or the WTGs). During 
construction, the back-up generators on the ESP(s) will likely be used to provide power 
for installation and commissioning activities on the ESP(s) until they can be connected to 
the electrical grid (although this power could come from other generators of similar size). 
Because the back-up generators on the ESP(s) may be used for installation and 
commissioning activities, they are considered non-emergency engines. Additional smaller 
generators (e.g., generators to power winches) will likely be used temporarily on the 
ESP(s) during construction.  
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♦ Jack-up vessels while jacked-up at the Phase 2 SWDA: A jack-up vessel that supports 
platform construction (i.e., WTG, ESP, or foundation installation) or O&M activities will 
become an OCS source once three or more of its legs15 have attached to the seafloor 
within the Phase 2 SWDA (EPA Region 1 2011; EPA Region 1 2019a). Any air-polluting 
equipment/engines on the jack-up vessel (e.g., the vessel’s auxiliary engines, pile driving 
hammer engines [if present], etc.) that operate while the vessel meets the definition of 
an OCS source are also OCS sources. Once fewer than three jack-up legs are attached to 
the seafloor, the jack-up vessel and any other engines on the vessel cease to be OCS 
sources and are no longer subject to the stationary source requirements of 40 CFR Part 
55.16  


♦ Vessels while anchored at the Phase 2 SWDA: Project vessels that anchor to the seabed 
within the Phase 2 SWDA will become OCS sources once one or more17 anchors are placed 
on the seabed and the vessel is stationary while performing an activity that supports 
platform construction or O&M activities. Any air-polluting equipment/engines that 
operate on anchored vessels while they meet the definition of an OCS source will also be 
considered OCS sources. Once all anchors are removed from the seabed, the vessel and 
any other engines/equipment on the vessel cease to be OCS sources. As noted above, 
anchored cable laying vessels are not considered OCS sources. Other vessels might anchor 
while idle (i.e., not performing activities supporting construction or O&M); these vessels 
would not be considered OCS sources.  


♦ Vessels that securely attach to OCS sources: Some Project vessels may moor or otherwise 
attach to an OCS source such as an ESP or jack-up vessel. As described above, a vessel 
that is connected to an existing OCS source would only become an OCS source if the 
attachment is used to keep the vessel stationary while performing an activity that 
supports platform construction or O&M activities. Any air-polluting equipment/engines 
that operate on such vessels while securely attached to an OCS source would also be 
considered OCS sources. For example, if a crew transfer vessel (CTV) tethered to an ESP 
and shut off its propulsion engines but left its auxiliary engines running while unloading 
equipment and crew, the CTV’s auxiliary engines would be regulated as OCS sources. 
Once a vessel detaches from another OCS source, the vessel and any other 
engines/equipment on the vessel cease to be OCS sources. 


 


15  A jack-up vessel is only stable enough to contribute to platform construction or O&M activities once three legs 
are planted on the seabed.  


16  The courts have upheld EPA’s interpretation that vessels are only considered OCS sources while they are 
attached to the seabed. See for example, Resisting Environmental Destruction on Indigenous Lands v. EPA, 716 
F.3d 1155 (2013).  


17  EPA Region 10 has permitted drilling vessels as OCS sources when attached to the seabed by at least one anchor. 
See EPA Region 10 (2011a), EPA Region 10 (2011b), and EPA Region 10 (2011c).  
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Table 3-1 below identifies which specific vessel types are expected to meet the criteria included 
in the definition of an OCS source during construction and operation of the Project.  


Table 3-1 Which Project Vessels Meet the Definition of an OCS Source 


Vessel Type  Does it Meet the Definition of an OCS Source?  
Anchor handling tug 
supply (AHTS) vessels  


No. AHTS vessels used to relocate another vessel’s anchors or transport noise 
mitigation devices (e.g., bubble curtains) do not securely attach to the seabed. In In 
re Shell Gulf of Mex., Inc., 15 E.A.D, EPA determined that an icebreaker vessel is not 
“attached” to a drill ship when the icebreaker is setting or receiving the drill ship’s 
anchors (EPA Region 1 2021). If bubble curtains are deployed from an AHTS vessel, 
the bubble curtain hose would extend from the vessel and lay on the seabed; 
however, because the hose would not be used to restrict the movement of the 
vessel, the vessel would not be considered attached to the seabed. 


Barges Unlikely, but possible if a barge transporting Project components moors to a jacked-
up vessel during WTG, ESP, or foundation installation.  


Bunkering vessels No. These vessels (if used) would not be “used for the purpose of exploring, 
developing or producing resources therefrom, within the meaning of section 4(a)(1) 
of OCSLA.” 


Cable laying vessels No. As noted above, EPA Region 1 has found that cable laying vessels are not OCS 
sources. 


Crew transfer vessels 
(CTVs) 


Unlikely, but possible. To deliver crew or cargo, CTVs typically push up against 
structures (e.g., foundation boat landings) or vessels by keeping their propulsion 
engines engaged, without attaching to the structure or vessel; in this scenario, the 
CTV is not an OCS source because the CTV is using its propulsion engines to remain 
stationary. However, it is possible that a CTV could moor to a foundation in order to 
remain stationary while being used for “exploring,” “developing,” and “producing,” 
as defined in OCSLA (e.g., while performing O&M activities).  


Heavy lift vessels (HLVs) No. HLVs are expected to operate on DP while installing foundations, ESP(s), and/or 
WTGs (i.e., contributing to platform construction). During foundation installation, an 
HLV may be indirectly connected to the seabed via the pile, but the vessel is not 
connected to the pile in order to “prevent or minimize relative movement” between 
the vessel and the seabed.  


Heavy transport vessels 
(HTVs) 


No. HTVs will likely be DP vessels that will not attach to the seabed or an existing 
OCS source.  
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Table 3-1 Which Project Vessels Meet the Definition of an OCS Source (Continued) 


Vessel Type  Does it Meet the Definition of an OCS Source?  
Jack-up vessels Yes, but only when at least three legs are attached to the seabed and the vessel is 


engaged in platform construction (i.e., WTG, ESP, or foundation installation) or O&M 
activities. The Proponent expects the main WTG installation vessel(s) to be jack-up 
vessel(s), which would meet the definition of an OCS source. “Feeder” jack-up 
vessels, which may be used to transport WTG components, would only meet the 
definition of an OCS source while jacked-up next to a foundation to offload WTG 
components. Jack-up vessels that do not contribute to platform construction or 
O&M activities (such as those used for cable splicing) would not be “used for the 
purpose of exploring, developing or producing resources therefrom, within the 
meaning of section 4(a)(1) of OCSLA” and therefore, would not meet the definition 
of an OCS source. 


Scour/cable protection 
installation vessels (e.g., 
fallpipe vessels) 


No. A scour protection vessel or cable protection vessel does not attach to the 
seabed in order to remain stationary. It uses a fall pipe, side dumping, or a 
crane/bucket to deposit stone, concrete mattresses, or half-shell pipe. The end of 
the fall pipe is typically positioned approximately 10 m above the seabed.  


Service operation vessels 
(SOVs) 


No. SOVs are DP vessels. Although gangways may be used to transfer crew and 
equipment from an SOV to a WTG or ESP, since the gangway is not used to “prevent 
or minimize relative movement” between the vessel and seabed (it merely rests on 
the foundation), that vessel would not become an OCS source.  


Support vessels (e.g., 
work boats, supply boats, 
floating accommodation 
vessels) 


Unlikely, but possible if a support vessel anchors or moors to an existing OCS source 
while supporting WTG, ESP, or foundation installation. Pre-lay grapnel run vessels, 
which will simply drag a grapnel train (a series of different sized and shaped hooks) 
across the seafloor, would not become an OCS source.  


Survey vessels No. Survey vessels do not attach to the seabed in order to remain stationary while 
performing survey work. 


Tugboats/towboats/push 
boats 


Unlikely, but possible if a tugboat/towboat/push boat anchors to the seabed or 
moors to an OCS source to remain stationary while performing platform construction 
or O&M activities. 


 


With respect to the OCS sources described above, it is important to note the following: 


♦ Engines on jack-up vessels, anchored vessels, and other vessels that meet the definition 
of an OCS source, as well as equipment on those vessels, would normally be regulated as 
nonroad or marine engines (i.e., mobile sources). However, EPA has taken the position 
that “all engines, including engines on vessels that meet the definition of an OCS source 
and are ‘operating as OCS sources’ are regulated as stationary sources and are subject to 
the applicable requirements of 40 C.F.R. part 55, including control technology 
requirements” [emphasis added] (EPA Region 1 2021).  
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♦ The Proponent does not intend to own any vessels that become OCS sources (i.e., they 
will be supplied by third-party contractors). 


♦ The Project’s vessels are not expected to have boilers that combust fuel while the vessel 
operates as an OCS source.  


♦ As described in the Vineyard Wind 1 and South Fork Wind OCS Air Permits, in the case of 
a safety issue, engine failure, or a storm at sea that requires a vessel to attach temporarily 
to the seabed, the vessel will not be considered an OCS source as a result of that 
attachment. 


The engine sizes, durations of activities, and other assumptions used in this OCS Air Permit 
Application reflect the most current Project design to the best of the Proponent’s knowledge at 
the time of submission, but because the Proponent is still selecting contractors and finalizing the 
design its facilities, certain engine specifications and other Project details may change after the 
submission of this Application. As further discussed in Section 5.2, the Proponent will not know 
exactly which third-party engines will be used until much closer to the start of construction and 
operation because the required equipment and vessels depend on the final design of the facilities, 
construction and repair plans change on short notice, the market demand for vessels is 
substantial, and the Jones Act imposes limitations on available vessels. For these reasons, vessels 
and equipment may also be changed out after construction begins. 


The Proponent also notes that although sulfur hexafluoride (SF6)-containing equipment (e.g., 
switchgear) on the WTGs and ESP(s) are sealed, they have the potential to emit fugitive emissions 
of a greenhouse gas (GHG). However, the presence of SF6-containing equipment does not by itself 
cause a WTG or ESP to be an OCS source because:  


♦ SF6 is not a regulated air pollutant within the context of Section 328(a) of the CAA and its 
implementing regulations. EPA “interpret[s] its regulatory authority under section 328 to 
be restricted to federal and state criteria pollutants, and pollutants regulated pursuant to 
PSD, and has limited its rule to these pollutants.” See 57 FR 40804 (Sept. 4, 1992). 


♦ SF6 is neither a criteria pollutant nor a pollutant regulated under the Prevention of 
Significant Deterioration (PSD) program. See 43 FR 26403, codified, as amended, at 40 
CFR § 52.21(b)(1), (2), and (50) (defining a regulated pollutant under the PSD program); 
Utility Air Regulatory Group v. EPA, 573 US 302 (2014) (holding emissions of GHGs alone 
do not trigger either PSD or Title V permitting requirements). 


♦ The PSD regulations at 40 CFR § 52.21(b)(1)(iii) specifically exclude fugitive emissions 
when determining PSD applicability.  


Nevertheless, SF6-containing equipment on the WTGs and ESP(s) are addressed throughout this 
Application in the event that EPA determines such equipment meet the definition of an OCS 
source.  
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3.1.2 OCS Facility  


As described in the Vineyard Wind 1 Fact Sheet and Statement of Basis, EPA found it appropriate 
to aggregate the WTGs, ESP(s), and vessels that become OCS sources within the Vineyard Wind 1 
Wind Development Area as a single facility for the purpose of applying CAA permitting programs 
(EPA Region 1 2019a). As the Vineyard Wind 1 Source Determination Analysis explains, based on 
the definitions of “stationary source” and “major source” under applicable CAA permitting 
programs, pollutant-emitting activities must meet the following three criteria to be considered a 
single OCS facility:  


1. Same industrial grouping 


2. Located on contiguous or adjacent properties 


3. Under common control 


Although Phase 2 of New England Wind, Phase 1 of New England Wind, and the previously-
permitted Vineyard Wind 1 project are three independent offshore renewable wind energy 
projects, EPA Region 1 has determined that their pollutant-emitting activities: (1) have the same 
major industrial classification (Standard Industrial Classification [SIC] Code 4911); (2) are located 
on contiguous or adjacent properties (see Figure 3-1); and (3) are under common control. 
Therefore, all three projects’ pollutant-emitting activities that meet the definition of an OCS 
source are viewed as a single OCS source for the purposes of determining the applicability of other 
CAA programs. As further described in the memo submitted to EPA on July 8, 2022, because Phase 
2 and Phase 1 of New England Wind are not “substantially related” projects under EPA’s (2018) 
project aggregation policy, they constitute two separate major modifications to the existing major 
source created by Vineyard Wind 1 (2022 letter from G Edens to EPA Region 1; unreferenced). 
Phase 1 will be the first modification to the existing Vineyard Wind 1 source, followed by Phase 
2.18 This Application only addresses the second modification to the existing source (i.e., Phase 2 
of New England Wind, or the “Project”).  


  


 


18  EPA Region 1 concurred with this determination during a meeting with the Proponent on July 26, 2022.  
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3.2 Potential Emissions 


Under the OCS Air Regulations, potential emissions are defined as “the maximum emissions of a 
pollutant from an OCS source operating at its design capacity.” The definition of potential 
emissions at 40 CFR Part 55.2 also provides that:  


Pursuant to section 328 of the Act, emissions from vessels servicing or associated with 
an OCS source shall be considered direct emissions from such a source while at the 
source, and while enroute to or from the source when within 25 miles of the source, 
and shall be included in the “potential to emit” for an OCS source. This definition does 
not alter or affect the use of this term for any other purposes under 40 CFR §§ 55.13 
or 55.14 of this part, except that vessel emissions must be included in the “potential 
to emit” as used in 40 CFR §§ 55.13 or 55.14 of this part. 


Thus, emissions from vessels servicing or associated with an OCS source that are at the source, 
traveling to the source, or traveling from the source (when within 25 NM19) are considered in 
determining the potential to emit (PTE) or “potential emissions” of the OCS source, regardless of 
whether or not they meet the definition of an OCS source. This definition of PTE applies to the 
federal, state, and local regulations listed in 40 CFR Parts 55.13 and 55.14 even though the 
definition of PTE contained in those federal, state, and local regulations typically does not include 
emissions from mobile sources. 


The potential emissions from the Project, including emissions from vessels that are not regulated 
as OCS sources, are used to determine: (1) the applicability of other CAA permitting programs 
(e.g., Nonattainment New Source Review, PSD, CAA title V operating permits); (2) determining 
the number of offsets required for the Project’s operational period; and (3) determining the 
impacts of the Project’s emissions on ambient air and Class I areas. 


As described in Sections 2.2.6 and 2.3.4, potential air emission sources during the offshore 
construction and operation of the Project include vessels, engines on offshore construction 
equipment, and generators as well as some fugitive emissions. A more detailed inventory of all 
anticipated emission points that are included in the PTE, including assumed engine sizes, hours of 
operation, load factors, emission factors, and fuel consumption rates are provided in the Air 
Emissions Calculation Methodology (see Appendix A). As noted in Section 3.1.1 and further 
explained in Section 5.2, all vessel and equipment specifications are highly speculative at this 
stage of the development process and are subject to change.  


 


19  During a meeting between the Proponent and EPA Region 1 on November 10, 2020, EPA staff clarified their 
interpretation that “25 miles” as used in 40 CFR Part 55 refers to 25 nautical miles as opposed to 25 statute 
miles.  







 


5315/Phase 2 of New England Wind 3-11 OCS Sources and Potential Emissions 
OCS Air Permit Application  Epsilon Associates, Inc. 


For the purposes of determining potential emissions, the Proponent has used the centroid of the 
Phase 2 SWDA as the point to estimate vessel emissions within 25 NM of the facility (see Figure 
3-2).20 As described in the South Fork Wind (SFW) Fact Sheet (EPA Region 1 2021):  


For the purposes of determining the potential emissions, the EPA has determined it 
is appropriate to use the center of the WA [Work Area], i.e., the centroid, as the point 
to estimate vessel emissions within 25 nautical miles of the facility. With a fixed point, 
SFW will be accounting for vessel emissions sometimes from slightly more than 25 
nautical miles from the OCS source and sometimes less. The use of a centroid should 
result in a slight overestimate of emissions on some days canceling out the slight 
underestimate of emissions on other days. Using the center as the point to estimate 
emissions is a sensible approach for permitting and enforcement purposes and 
provides greater certainty for the EPA and the permit applicant. 


The use of a 25 NM buffer from the centroid, as opposed to a 25 NM buffer from the edge of the 
Phase 2 SWDA or from each individual OCS source, is appropriate when calculating potential 
emissions and future tracking of actual emissions. Applying a 25 NM buffer from each OCS source 
for each vessel trip would not result in substantively different total emissions compared to the 
use of the centroid. Due to the Project’s 1 x 1 NM WTG/ESP grid layout (see Figure 3-2), the 
Project’s activities are evenly distributed across the Phase 2 SWDA, such that longer and shorter 
distances will tend to even out in the overall calculation. For compliance purposes, it would be 
overly complex to require contractors to track emissions from a buffer that changes each vessel 
trip to a different OCS source, given the hundreds of vessel trips expected during O&M. 
Calculating emissions based on a 25 NM buffer from the Phase 2 SWDA boundary would be 
unnecessarily conservative and burdensome. Such an approach at the application stage would 
require the Proponent to guess the origin/destination within the Phase 2 SWDA for roughly 3,800 
vessel trips, which would, on average, yield vessel trip distances exceeding 25 NM. From a 
recordkeeping and reporting perspective, establishing a buffer around a centroid is the only 
logistically feasible and reliable approach for tracking vessel emissions. 


  


 


20  To estimate potential emissions from transiting vessels, the Proponent has assumed that all vessels travel at 
least 50 nautical miles each round trip to the Phase 2 SWDA (i.e., at least 25 NM each way), regardless of the 
vessels’ origin/destination. For vessels that will travel extensively within 25 NM of the centroid of the Phase 2 
SWDA (rather than directly to and from port), the total travel distance includes distance traveled between 
WTGs/ESP(s) or along the offshore cables. Although cable laying vessels are not considered OCS sources, the 
Proponent has conservatively included emissions from cable laying vessels and supporting vessels traveling 
to/from the OECC when within 25 NM of the centroid of the Phase 2 SWDA. 
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Vessels used to transport components of the offshore facilities from Europe directly to a US port 
are not included in the estimate of potential emissions because those vessels would not be “at 
the source” or “enroute to or from the source.” Similarly, vessel emissions from hoteling and 
maneuvering in port are not included in the PTE because those vessels are not “enroute to or 
from the source.” 


Section 3.2.1 provides a brief summary of the methods used to estimate potential emissions. A 
detailed explanation of the calculation methods is provided in Appendix A. Section 3.2.2 provides 
the estimates of the Project’s potential emissions during construction and O&M.  


3.2.1 Emissions Estimation Methodology  


The Project’s potential emissions were calculated by estimating the duration and intensity of 
emissions-generating activities and multiplying those estimates by appropriate emission factors. 
To the best of the Proponent’s knowledge, the methods and emission factors used in this 
Application are the most current and appropriate publicly available methods and factors for the 
specific activities that will be conducted during the Project. The pollutants included in the air 
emissions analysis are: nitrogen oxides (NOx), volatile organic compounds (VOCs), carbon 
monoxide (CO), particulate matter 10 microns or smaller (PM10), particulate matter 2.5 microns 
or smaller (PM2.5, a subset of PM10), sulfur dioxide (SO2), lead (Pb), total hazardous air pollutants 
(HAPs, individual compounds are either VOC or PM), sulfuric acid (H2SO4), and GHG emissions, 
reported as carbon dioxide equivalent (CO2e). 


The Project-related assumptions used in this Application are based on the maximum parameters 
included the Project Design Envelope (i.e., the Project’s maximum design scenario) and reflect the 
most current Project design to the best of the Proponent’s knowledge at the time of submission. 
Since the Proponent is still selecting contractors and finalizing the design its facilities, certain 
engine sizes, operational activities, and other Project details may change after the submission of 
this Application. 


There are four primary categories of sources for which emissions were calculated for this 
Application: 


1. Commercial marine vessels 
2. Offshore generators  
3. Other offshore construction equipment 
4. Fugitive emissions 


In general, the same basic equation was used to estimate emissions from vessels, generators, and 
other construction equipment for each pollutant: 


𝐸𝐸 =  𝑘𝑘𝑘𝑘 ∗ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐿𝐿 ∗ 𝐸𝐸𝐿𝐿 ∗ 1.10231 𝑥𝑥 10−6 
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Where:  


♦ 𝐸𝐸 = total emissions (US tons)  
♦ 𝑘𝑘𝑘𝑘 = total engine size (kW) 
♦ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = duration of each activity (hours [hr]) 
♦ 𝐿𝐿𝐿𝐿 = engine load factor (unitless) 
♦ 𝐸𝐸𝐿𝐿 = emission factor (grams [g]/kW-hr) 
♦ 1.10231 𝑥𝑥 10−6 = grams to ton conversion factor  


Engine sizes were largely based on the specifications of actual vessels/equipment that may be 
used for the Project or are closely representative of the type of vessels/equipment that are 
expected to be used. The duration of each activity and the number of vessel trips were provided 
by the Proponent’s engineers. Hours of operation for a vessel’s engines while in transit were 
calculated from the vessel’s speed and total distance traveled by the vessel while within 25 NM 
of the centroid of the Phase 2 SWDA. Load factors and emission factors were based on applicable 
emission standards, BOEM guidance, EPA guidance, and historical operational data from vessel 
suppliers.  


Fugitive emissions of solvents, paints, coatings, diesel fuel storage/transfer, SF6, and other 
miscellaneous sources were approximated based on equipment and product specification sheets 
or were assumed to be trivial.  


See Appendix A for a detailed description of the methods used to estimate emissions from vessels, 
offshore generators, and other offshore construction equipment, as well as fugitive emissions.  


3.2.2 Summary of Potential Emissions  


Tables 3-2 and 3-3 provide estimates of the Project’s potential emissions during construction and 
operation. In accordance with the definition of potential emissions in 40 CFR § 55.2, these 
estimates include emissions from vessels servicing or associated with an OCS source while at the 
source and while traveling to or from the source when within 25 NM. The estimates are based on 
the maximum number of WTG/ESP positions (i.e., 88 positions). Table 3-3 provides emission 
estimates for a typical year of operation (for planned, routine O&M activities) as well as an 
estimate of the maximum annual operational air emissions (assuming several repair activities 
occur all within the same year).  


  







 


5315/Phase 2 of New England Wind 3-15 OCS Sources and Potential Emissions 
OCS Air Permit Application  Epsilon Associates, Inc. 


Table 3-2 Potential Emissions from Construction of Phase 2 of New England Wind  


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 
Total Construction 
Emissions (US tons) 


5,372 115 1,261 172 165 42 16 0.02 337,908 1.9 


Maximum Construction 
Emissions During One 
Year (US tons per year 
[tpy]) 


3,735 79 861 118 114 29 11 0.02 231,838 1.3 


  
Table 3-3 Potential Emissions from Operation of Phase 2 of New England Wind 


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 
Operational Emissions, 
Typical Year (US tpy) 


227 4 58 8 7 0.7 0.6 0.00 16,714 0.03 


Operational Emissions, 
Maximum Year (US tpy) 


287 5 72 10 9 1.0 0.8 0.00 20,676 0.04 
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4.0 APPLICABLE REGULATORY REQUIREMENTS 


4.1 OCS Air Regulations  


The Outer Continental Shelf (OCS) Air Regulations at 40 CFR Part 55, which implement Section 
328(a)(1) of the Clean Air Act, establish federal air pollution control requirements for OCS sources 
located in federal waters. The Project’s OCS sources are described in Section 3.1. Under 40 CFR 
Part 55, OCS sources located within 25 nautical miles (NM) beyond a state’s seaward boundary 
are also required to comply with the state air quality requirements of the Corresponding Onshore 
Area (COA). As described in Section 4.3, the Project is located within 25 NM of Massachusetts, 
which has been designated as the COA.  


The requirements for an OCS Air Permit Application are found at 40 CFR Part 55.6. Pursuant to 40 
CFR Part 55.6(a)(1)(ii), an OCS Air Permit Application must describe all the requirements of the 
OCS Air Regulations, including federal and state regulations that are incorporated by reference, 
and how the source will comply with the applicable requirements. The following sections describe 
the federal and state requirements that pertain to the Project in order to satisfy the OCS Air 
Regulations. 


4.2 Federal Requirements Incorporated into 40 CFR Part 55  


40 CFR § 55.13 sets forth the federal requirements that apply to OCS sources. The applicability of 
each federal requirement is summarized in Table 4-1 and described in greater detail in the 
following sections.  


Table 4-1 Applicability of Federal Requirements in 40 CFR § 55.13 


Regulation  Regulatory Program  Applicability 
40 CFR § 60 New Source Performance 


Standards (NSPS)  
40 CFR § 60, Subpart IIII applies to the Project’s OCS sources.  


40 CFR § 52.21 Prevention of Significant 
Deterioration (PSD) 
Review 


PSD Review applies to the Project. A Best Available Control 
Technology (BACT) analysis is required for pollutants that exceed the 
significant emission rate threshold (see Section 5.3). Emissions from 
construction activities are considered temporary and are exempt from 
the requirements to perform a Source Impact Analysis, an Air Quality 
Analysis, and additional impacts analyses since those emissions 
impact no Class I area or area of known increment violation. 
Operational emissions require these modeling analyses, which are 
provided in the Air Quality Modeling Report (see Appendix B).  


40 CFR § 61& 
40 CFR § 63 


National Emission 
Standards for Hazardous 
Air Pollutants (NESHAPs) 


40 CFR § 61 does not apply to the Project. 40 CFR Part 63, Subpart ZZZZ 
applies to the Project’s OCS sources.  
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Table 4-1 Applicability of Federal Requirements in 40 CFR § 55.13 (Continued) 


Regulation  Regulatory Program  Applicability 
40 CFR § 70 & 
40 CFR § 71 


Federal Operating Permit 
Program 


The Environmental Protection Agency (EPA) has delegated the 
authority to administer the 40 CFR § 70 Operating Permit Program to 
the State of Massachusetts. Therefore, the Project is not subject to 40 
CFR § 71.  


40 CFR § 52.10, 
40 CFR § 52.24, 
and 40 CFR § 
51 (and 
Appendix S to 
Part 51) 


Review of New Sources 
and Modifications, 
Requirements for 
Preparation, Adoption, 
and Submittal of 
Implementation Plans, 
Statutory Restriction on 
New Sources, & Emission 
Offset Interpretive Ruling  


These regulations do not apply since Massachusetts has an approved 
State Implementation Plan (SIP) and New Source Review (NSR) 
program.  


 
4.2.1 Federal New Source Performance Standards  


Pursuant to 40 CFR § 55.13(c), New Source Performance Standards (NSPS) apply to OCS sources 
in the same manner as in the COA. NSPS are a set of technology-based federal standards that 
apply to specific categories of stationary sources of air pollution. The broad definition of OCS 
source contained in the OCS Air Regulations require that some marine vessel engines and offshore 
construction equipment (which are typically not considered stationary sources) be subject to 
NSPS (see Section 3.1.1).21 The only NSPS category under 40 CFR Part 60 that applies to the 
Project’s OCS sources is Subpart IIII —Standards of Performance for Stationary Compression 
Ignition Internal Combustion Engines (see 40 CFR Part 60.4200 – 60.4219).22  


 


21  As described in the South Fork Wind Fact Sheet, “all engines, including engines on vessels that meet the 
definition of an OCS source and are “operating as OCS sources” are regulated as stationary sources and are 
subject to the applicable requirements of 40 C.F.R. part 55, including control technology requirements.” This 
includes engines that would otherwise meet the definition of nonroad engine.  


22  Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units) 
does not apply because all vessels that meet the definition of an OCS source are expected to contain unfired 
boilers that will heat water using excess heat from the vessel’s engines. Subpart Kb (Standards of Performance 
for Volatile Organic Liquid Storage Vessels [Including Petroleum Liquid Storage Vessels] for Which Construction, 
Reconstruction, or Modification Commenced After July 23, 1984) does not apply because the maximum true 
vapor pressure of marine distillate, marine residual, and ULSD (i.e., the fuels proposed as LAER and BACT, see 
Section 5), is less than 3.5 kPa. Subpart JJJJ (Standards of Performance for Stationary Spark Ignition Internal 
Combustion Engines) does not apply because the Proponent does not expect any of the engines that meet the 
definition of an OCS source to be spark-ignition engines.  
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The Proponent expects all engines on the Project’s OCS sources to be non-emergency 23 
compression-ignition internal combustion engines (see Section 3.1.1). Owners and operators of 
such engines are subject to the NSPS emission standards in 40 CFR § 60.4204. Table 4-2 presents 
the NSPS that apply to compression-ignition internal combustion engines with a displacement of 
less than 30 liters per cylinder. For the purposes of determining which emission limit is applicable 
to these internal combustion engines, the date that construction commences is the date the 
engine is ordered by the original owner or operator. 


Table 4-2 NSPS for Non-Emergency Stationary Compression-Ignition Internal Combustion Engines 
with a Displacement Less Than 30 Liters per Cylinder  


Model Year Engine Size 
(kilowatts 


[kW]) 


Displacement 
(liters per 
cylinder) 


Emission Standards3 


40 CFR § 60.4204(a) 
Pre-20071  all <10 Table 1 of Subpart IIII  
Pre-20071 all  10 ≤ D < 30 40 CFR § 1042, Appendix I (EPA Tiers 1 and 2 marine engine 


standards) 
40 CFR § 60.4204(b) (from 40 CFR in § 60.4201(a) through (e)) 


2007 or later2 ≤ 2,237 <10 40 CFR § 1039 or 40 CFR § 1039, Appendix I (EPA Tiers 1–4 nonroad 
engine standards) OR 40 CFR § 1042 or 40 CFR § 1042, Appendix I 
(EPA Tiers 1–4 marine engine standards) 


2007–20102 > 2,237 < 10 Table 1 of Subpart IIII OR 40 CFR § 1042 or 40 CFR § 1042, 
Appendix I (EPA Tiers 1–4 marine engine standards) 


2011 or later2 > 2,237 <10 40 CFR § 1039 (EPA Tier 4 nonroad engine standards) OR 40 CFR § 
1042 or 40 CFR § 1042, Appendix I (EPA Tiers 1–4 marine engine 
standards) 


2007–2012 all 10 ≤ D < 30 Tier 2 standards at 40 CFR § 1042, Appendix I (EPA Tiers 1 and 2 
marine engine standards) 2013 ≥ 3,700 10 ≤ D < 15  


2013 all 15 ≤ D < 30 
2013 < 3,700 10 ≤ D < 15  40 CFR § 1042 (EPA Tiers 2–4 marine engine standards) 
2014 and later All  10 ≤ D < 30 
Notes:  
1. Subpart IIII only applies to owners and operators of compression-ignition internal combustion engines (excluding fire pump 


engines) whose engines were manufactured after April 1, 2006 or were modified or reconstructed after July 11, 2005.  
2. Per 40 CFR § 60.4201(f), non-emergency compression-ignition internal combustion engines with a displacement of less 


than 10 liters per cylinder may be certified to the provisions of 40 CFR Part 1042 or 40 CFR Part 1042, Appendix I if the 
engines are used solely in marine offshore installations.  


3. Foreign-flagged vessels are exempt from the marine engine standards within 40 CFR Part 1042 and 40 CFR Part 1042, 
Appendix I and instead are required to meet the emission standards in 40 CFR § 1043. 


 


23  The Proponent does not expect any emergency generators that are present on vessels to operate while the 
vessel is an OCS source.  
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The Environmental Protection Agency (EPA) recognizes in its NSPS that an owner of a stationary 
source in a marine environment can certify its engine based on the marine engine requirements 
at 40 CFR Part 1042 (including Appendix I) rather than the nonroad engine requirements at 40 
CFR Part 1039 (including Appendix I) (see 40 CFR § 60.4201(f)(2)). Therefore, as shown in Table 4-
2, the NSPS for non-emergency compression-ignition internal combustion engines with a 
displacement of less than 30 liters per cylinder located at a marine offshore installation are largely 
equivalent EPA’s marine engine emission standards at 40 CFR Part 1042 (including Appendix I). 
The only NSPS that does not cross reference EPA’s marine compression-ignition standards is for 
engines with a model year earlier than 2007 and a displacement of less than 10 liters per cylinder; 
these engines would be subject to Table 1 of Subpart IIII, which appears to be equivalent to EPA’s 
Tier 1 nonroad standards.  


Table 4-3 presents the NSPS that apply to compression-ignition internal combustion engines with 
a displacement of 30 liters per cylinder (see 40 CFR § 60.4204(c)).  


Table 4-3 NSPS for Non-Emergency Stationary Compression-Ignition Internal Combustion Engines 
with a Displacement of 30 Liters per Cylinder or More 


Date 
NOx Emissions Limit (g/kW-hr)1 


PM Emissions Limit  
n < 130 130 ≤ n < 2000 n ≥ 2000 


Pre-2012 17.0 45 · n-0.2 9.8 Reduce particulate matter (PM) emissions by 
60 percent or more, or limit the emissions of 
PM in the stationary compression-ignition 
internal combustion engine exhaust to 0.15 
grams per kilowatt-hour (g/kW-hr). 


2012–2016 14.4 44 · n-0.23 7.7 


2016 and later  3.4 9.0 · n-0.20 2.0 


Notes:  


1. n= maximum engine speed in revolutions per minute 


These NSPS for nitrogen oxide (NOx) emissions are nearly identical to EPA’s NOx emission 
standards for domestic Category 3 marine engines contained in 40 CFR Part 1042.104 as well as 
the International Maritime Organization’s (IMO’s) International Convention for the Prevention of 
Pollution from Ships (MARPOL) Annex VI Tier I, II, and III NOx emission standards for marine vessel 
engines in Emission Control Areas (except for a slight variation in model years). The Proponent 
will comply with 40 CFR Part 60, Subpart IIII by using engines on the wind turbine generators 
(WTGs), electrical service platform(s) (ESP[s]), and vessels operating as OCS sources that are 
certified by the manufacturer to meet the applicable emission standards in Subpart IIII, by 
complying with the work practice standards specified in Subpart IIII (as applicable), and by burning 
fuel that meets the sulfur content requirements and other specifications in 40 CFR § 60.4207. The 
Proponent notes that foreign-flagged vessels are exempt from having to meet the marine 
standards within 40 CFR Part 1042 (including Appendix I) and instead are required to meet the 
emission standards in 40 CFR § 1043. See Section 4.4 for additional discussion of EPA and MARPOL 
Annex VI emission standards and fuel sulfur content requirements for marine engines.  
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4.2.2 Prevention of Significant Deterioration Review 


The Prevention of Significant Deterioration (PSD) Program, found at 40 CFR § 52.21, is 
incorporated by reference into the OCS Air Regulations (see 40 CFR § 55.13(d)). PSD applies to 
OCS sources located beyond 25 NM of a state’s seaward boundary and to OCS sources within 25 
NM of a state’s seaward boundary if the PSD requirements are in effect in the COA. Per 40 CFR 
Part 52, Subpart W, the PSD program is in effect in Massachusetts.  


The PSD program applies to new major sources of criteria pollutants or major modifications to 
existing sources in areas designated as being in attainment with or unclassifiable with the ambient 
air quality standards. “Major modification” means any physical change in or change in the method 
of operation of a major stationary source that would result in: (1) a significant emissions increase 
of a regulated New Source Review (NSR) pollutant; and (2) a significant net emissions increase of 
that pollutant from the major stationary source.  


As described in Section 3.1.2, although Phase 2 of New England Wind, Phase 1 of New England 
Wind, and Vineyard Wind 1 are three separate offshore renewable wind energy projects, EPA has 
determined that they comprise a single stationary source. Vineyard Wind 1 is an existing major 
stationary source under PSD. Phase 2 of New England Wind constitutes the second of two 
modifications to the existing major source created by Vineyard Wind 1.  


For projects (i.e., modifications) that only involve the construction of new emission units, like 
Phase 2 of New England Wind, the significant emissions increase is the new emissions units’ 
potential to emit (PTE). Under the PSD program, “potential to emit” is defined as the maximum 
capacity of a source to emit a pollutant under its physical and operational design (see 40 CFR § 
52.21(b)(4)). Typically, emissions from mobile sources and secondary emissions24 do not count 
when determining a stationary source’s PTE. However, the definition of “potential emissions” in 
the OCS Air Regulations is expanded to include emissions from all vessels servicing or associated 
with an OCS source when within 25 NM (see Section 3.2). 


As shown in Table 4-4, Phase 2 of New England Wind is a major modification because it results in 
a significant emissions increase (per the definition of significant at 40 CFR § 52.21(b)(23)) of at 
least one regulated NSR pollutant.25 Greenhouse gas (GHG) emissions are included as a PSD  


 


24  Secondary emissions are defined as emissions resulting from the construction or operation of a major stationary 
source that do not come directly from the major stationary source itself (see 40 CFR § 52.21(b)(18)). 


25  During a meeting between the Proponent and EPA Region 1 on July 26, 2022, EPA advised that documenting 
whether a significant emissions increase (i.e., the first step of the process) will occur is sufficient to demonstrate 
that the Project is a major modification. EPA advised that a complex netting analysis to determine whether a 
significant net emissions increase will occur at the major stationary source (i.e., the second step of the process) 
is voluntary and not needed. 
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pollutant because the Project will result in a significant emissions increase of a regulated NSR 
pollutant other than GHGs and will cause an increase in GHG emissions of 75,000 tons per year 
(tpy) carbon dioxide equivalent (CO2e) or greater.  


Table 4-4 PSD Major Modification Threshold Evaluation  


Pollutant1 Peak Annual Emissions  
(tpy)2 


PSD Significant Emission Rate 
(tpy) 


PSD Review 
Applies 


NOx  3,735 40 Yes 
VOC (ozone precursor) 79 40 Yes 


CO 861 100 Yes 
SO2 29 40 No 


PM10 118 15 Yes 
PM2.5 114 10 Yes 
Lead 0.02 0.6 No 


GHGs (as CO2e) 231,838 75,000 Yes 
Sulfuric Acid Mist 1.3 7 No 


Fluorides None expected 3 No 
Hydrogen Sulfide None expected 10 No 


Total reduced sulfur None expected 10 No 
Reduced sulfur 


compounds 
None expected 10 No 


Notes:  
1. VOC = volatile organic compound; SO2 = sulfur dioxide; PM10 = particulate matter 10 microns or smaller; PM2.5 = 


particular matter 2.5 microns or smaller; CO = carbon monoxide.  
2. The peak annual emissions used to determine which pollutants result in a significant emissions increase are based 


on construction period emissions. Annual emissions during operations and maintenance (O&M) will be below the 
PSD threshold for all pollutants except NOx.  


Thus, the Project is subject to PSD review for NOx, volatile organic compounds (VOCs), carbon 
monoxide (CO), particulate matter (PM), and GHGs. The elements of a PSD review are contained 
in 40 CFR § 52.21(j) through (s). The requirements of paragraphs (j) through (r) are not required 
for ozone, since the Project’s COA is in nonattainment for ozone (see Section 4.3.3.24). Key 
elements of the PSD review include:  


♦ Control technology review: 40 CFR § 52.21(j) requires major modifications to meet 
applicable emissions limits under the State Implementation Plan (SIP), to meet applicable 
emissions standards at 40 CFR Parts 60, 61, and 63 (NSPS and National Emission Standards 
for Hazardous Air Pollutants [NESHAPs]), and to apply Best Available Control Technology 
(BACT) for each regulated NSR pollutant that exceeds the significant emission rate.26  
  


 


26  Per 40 CFR Part 55.21(i)(2), the federal BACT requirements do not apply with respect to a particular pollutant if 
the modification is located in an area designated as nonattainment for that pollutant. Since the COA is a 
nonattainment area for ozone, and VOC is only a precursor for ozone, the Project is not subject to federal BACT 
for VOCs. 
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Compliance with applicable regulations included in the Massachusetts SIP is discussed in 
Section 4.3. Compliance with NSPS and NESHAPs are discussed in Sections 4.2.1 and 4.2.3, 
respectively. The BACT analysis is provided in Section 5.3.  


♦ Source Impact Analysis, Air Quality Analysis, and additional impact analyses: Per 40 CFR 
§ 52.21(k), the Proponent must conduct a Source Impact Analysis demonstrating that the 
Project will not cause or contribute to air pollution in excess of any National Ambient Air 
Quality Standards (NAAQS) or applicable maximum allowable increase over the baseline 
concentration in any area. Per 40 CFR § 52.21(m), the Proponent must analyze the 
ambient air quality in the area affected by the Project for each pollutant resulting in a 
significant net emissions increase. 40 CFR § 52.21(o) requires the Proponent to analyze 
the Project’s direct and indirect impacts to visibility, soils, and vegetation as well as air 
quality impacts resulting from general commercial, residential, industrial, and other 
growth associated with the Project. However, these PSD air quality modeling 
requirements under 40 CFR 52.21 paragraphs (k), (m), and (o) are not applicable to 
“temporary” emissions if those emissions would not impact any Class I area or areas 
where an applicable increment is known to be violated (see 40 CFR 55.21(i)(3)). The 
Project’s construction emissions are considered temporary emissions.27 The Air Quality 
Modeling Report, provided as Appendix B, demonstrates that the Project’s temporary 
construction emissions will not impact any Class I area or areas where an applicable 
increment is known to be violated; thus, construction emissions are exempt from the PSD 
air quality modeling requirements. The Source Impact Analysis, Air Quality Analysis, and 
additional impact analyses for the Project’s operational emissions are provided in the Air 
Quality Modeling Report (see Appendix B).  


4.2.3 National Emission Standards for Hazardous Air Pollutants  


EPA has developed a list of 187 hazardous air pollutants (HAPs), also known as air toxics, that are 
known or suspected to cause cancer or other serious health effects (e.g., reproductive health 
effects, birth defects, adverse environmental effects, etc.). EPA has established National Emission 
Standards for Hazardous Air Pollutants (NESHAPs) at 40 CFR Parts 61 and 63 to regulate HAPs. 40 
CFR Parts 61 and 63 apply to OCS sources if they are rationally related to the attainment and 
maintenance of federal or state ambient air quality standards (see 40 CFR § 55.13(e)). 


 


27  EPA typically considers sources operating for less than two years in a given location as temporary (see 43 FR 
26394 col. 2). As described in Section 2.2, the Proponent expects offshore construction of the Project to occur 
in under two years. The Proponent notes that EPA precedent in 43 FR 26394 col. 2 does allow for the case-by-
case review of specific situations in order to determine if the sources under consideration qualify as temporary. 
The Proponent believes that construction emissions should be considered temporary, even if offshore 
construction of a project were to exceed two years. 
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40 CFR § 61 establishes NESHAPs for specific pollutants only at specified source categories. Since 
the Project will not have emission sources from these source categories, the regulation does not 
apply to the Project. 


40 CFR § 63 regulates HAPs from major sources of HAPs and non-major (area) sources of HAPs 
from specific categories of stationary sources. The Project is a non-major source of HAPs because 
the Project’s potential emissions are less than 10 tpy of any single HAP and less than 25 tpy of all 
HAPs combined. Since the Project is a non-major source of HAPs, the Project is not subject to the 
Maximum Available Control Technology (MACT) requirements contained in 40 CFR Part 63, 
Subpart B. The only NESHAP that is applicable to the Project’s OCS sources is 40 CFR § 63, Subpart 
ZZZZ—NESHAPs for Stationary Reciprocating Internal Combustion Engines (see 40 CFR § 
6363.6580 – 63.6675).28 Although 40 CFR 63, Subpart ZZZZ typically applies only to stationary 
sources, the broad definition of OCS source contained in the OCS Air Regulations require that 
some mobile engines (e.g., marine vessel engines) be subject to this subpart (see Section 3.1.1). 


According to 40 CFR 63.6590(c):  


An affected source that meets any of the criteria in paragraphs (c)(1) through (7) of 
this section must meet the requirements of this part by meeting the requirements of 
40 CFR part 60 subpart IIII, for compression ignition engines or 40 CFR part 60 subpart 
JJJJ, for spark ignition engines. No further requirements apply for such engines under 
this part.  


Any of the Project’s internal combustion engines that become OCS sources and were built or 
reconstructed after June 12, 2006 meet the criteria in paragraph (c)(1) because those engines are 
considered “a new29 or reconstructed stationary RICE located at an area source.” Therefore, 
reciprocating internal combustion engines (RICE) that become OCS sources and were built or 
reconstructed after June 12, 2006 must meet the requirements of 40 CFR Part 60, Subpart IIII and 
are not subject to any further requirements under 40 CFR Part 63. See Section 4.2.1 above for a 
discussion of 40 CFR Part 60, Subpart IIII.  


The Project’s existing RICE (constructed or reconstructed before June 12, 2006) that are OCS 
sources are subject to 40 CFR § 63.6603, which applies to existing stationary RICE located at an 
area source of HAP emissions (see 40 CFR § 63.6590(a)(1)(iii)). However, existing stationary non- 
  


 


28  Subpart JJJJJJ (NESHAPs for Industrial, Commercial, and Institutional Boilers Area Sources) does not apply 
because all vessels that meet the definition of an OCS source are expected to contain unfired boilers that will 
heat water using excess heat from the vessel’s engines. 


29  Per 40 CFR 63.6590(a)(2)(iii), “a stationary RICE located at an area source of HAP emissions is new if you 
commenced construction of the stationary RICE on or after June 12, 2006.” 
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emergency compression-ignition RICE with a rating greater than 300 horsepower located on an 
offshore vessel that is an OCS source do not have to meet the CO emission limitations specified 
in Table 2d of Subpart ZZZZ; they must meet the management practices at 40 CFR Part 63.6603(c).  


4.2.4 Federal Operating Permit Program 


40 CFR § 71 outlines the Federal Operating Permit Program. According to 40 CFR § 55.13(f)(1), 40 
CFR § 71 applies to OCS sources located within 25 NM of states' seaward boundaries if its 
requirements are in effect in the COA. However, under 40 CFR § 70, the EPA has delegated the 
authority to administer the Title V Operating Permit Program to the State of Massachusetts. 
Therefore, the Project is not subject to 40 CFR § 71. 310 CMR 7.00: Appendix C sets forth the 
Massachusetts Operating Permit and Compliance Program. Section 4.3.3.26 describes the 
applicability of the State’s Title V Operating Permit Program requirements to the Project. 


4.2.5 Other Federal OCS Air Permit Requirements 


40 CFR § 52.10, 40 CFR § 52.24, and 40 CFR § 51(and Appendix S to Part 51) apply to OCS sources 
located within 25 NM of states' seaward boundaries if these requirements are in effect in the 
COA. 40 CFR § 52.10 and 40 CFR § 52.24 are related to restrictions on the permitting, construction, 
and modification of major stationary sources in areas where the applicable implementation plan 
or new source review program is not in place or being adequately implemented. 40 CFR Part 51 
sets forth requirements for the preparation, adoption, and submittal of implementation plans. 
Appendix S to Part 51 provides EPA’s Interpretive Ruling on the preconstruction review 
requirements for stationary sources of air pollution in the absence of an approved SIP. 
Massachusetts has an approved SIP and a New Source Review Program is included in 310 CMR 
7.00: Appendix A; therefore, 40 CFR § 52.10, 40 CFR § 52.24, and 40 CFR § 51(and Appendix S to 
Part 51) do not apply to the Project.  


4.3 State Requirements Incorporated into 40 CFR Part 55 


OCS sources located within 25 NM of states’ seaward boundaries are subject to the federal, state, 
and local requirements of the COA set forth in 40 CFR Part 55.14. In the Project’s Notice of Intent 
submitted to EPA on January 28, 2022 pursuant to 40 CFR Part 55.4, the Proponent identified 
Massachusetts as the Nearest Onshore Area (NOA) to the Project. Since EPA did not receive a 
request from any neighboring state air pollution control agencies to be designated as the COA 
within 60 days, Massachusetts became the designated COA following the process outlined in 40 
CFR Part 55.5.  


The following Massachusetts’ regulations are currently incorporated into 40 CFR Part 55 by 
reference (see 40 CFR Part 55, Appendix A): 


♦ 310 CMR 4.00 (Sections 4.01–4.04, and 4.10) 


♦ 310 CMR 6.00 (Sections 6.01–6.04) 
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♦ 310 CMR 7.00 (Sections 7.00–7.09, 7.11–7.14, 7.18, 7.19, 7.24–7.26, 7.60, Appendices 
A-C)  


♦ 310 CMR 8.00 (Sections 8.01–8.08, 8.15, and 8.30) 


On November 23, 2021, EPA issued public notice of a proposed rule to complete a consistency 
update of the Massachusetts air quality regulations in response to the submittal of a Notice of 
Intent by Sunrise Wind, LLC (see 86 FR 66509-66512). In that notice, EPA proposed to update the 
provisions of 310 CMR 4.00, 310 CMR 6.00, and 310 CMR 7.00 that were previously incorporated 
into 40 CFR Part 55. EPA also proposed to treat any existing or proposed OCS source as if it were 
located in the specific air pollution control district that is geographically closest to the source (the 
Southeastern Massachusetts air pollution control district is geographically closest to the Project). 
The public comment period on the proposed rule closed on December 23, 2021. However, the 
proposed rule has not been adopted as final. If the consistency update is adopted as final, 310 
CMR 7.70–7.72 would be newly incorporated into the OCS Air Regulations. The applicability of 
310 CMR 7.70–7.72 is addressed in Sections 4.3.3.21–4.3.3.23 in the event these rules are 
incorporated into the OCS Air Regulations. 


The applicability of each Massachusetts state regulation that is currently or is proposed to be 
incorporated by reference into the OCS Air Regulations is summarized in Table 4-5 and described 
in greater detail in the following sections.  


The Proponent notes that any reference to the Massachusetts Department of Environmental 
Protection (MassDEP) in the Massachusetts regulations that are incorporated by reference shall 
mean EPA (see 40 CFR Part 55.14(c)(1)). Any submissions to MassDEP required in the incorporated 
regulations must be submitted to EPA instead (see 40 CFR Part 55.14(c)(2)).  


Table 4-5 Applicability of Massachusetts Regulations Incorporated into 40 CFR § 55 


Regulation  Regulatory Program  Applicability 
310 CMR 4.00 
(Sections 4.01–
4.04, and 4.10) 


Timely Action Schedule and 
Fee Provisions  


The Proponent will pay a permit application fee pursuant to 
310 CMR 4.04 and an annual operating permit fee pursuant 
to 310 CMR 4.03. 


310 CMR 6.00 
(Sections 6.01–
6.04) 


Ambient Air Quality Standards 
for the Commonwealth of 
Massachusetts 


The Air Quality Modeling Report provided as Appendix B 
demonstrates that the Project will not cause or contribute to 
air pollution in excess of any Massachusetts Ambient Air 
Quality Standards (MAAQS). 


310 CMR 7.00 Statutory Authority; Legend; 
Preamble; Definitions 


This section imposes no specific requirements.  
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Table 4-5 Applicability of Massachusetts Regulations Incorporated into 40 CFR § 55 (Continued) 


Regulation  Regulatory Program  Applicability 
310 CMR 7.01 General Regulations to 


Prevent Air Pollution 
The Proponent will comply with the requirements of this 
administrative section by including a certification by the 
Responsible Official of truth, accuracy, and completeness for 
all submissions to EPA and by fulfilling the terms and 
conditions of any approvals granted by EPA. The Responsible 
Official’s certification for this Application is provided at the 
beginning of this Application.  


310 CMR 7.02 U Plan Approval and Emission 
Limitations 


Per 310 CMR 7.02(5)(a), the Proponent must submit a 
Comprehensive Plan Application (CPA) for the Project. This 
OCS Air Permit Application meets all applicable requirements 
of a CPA, including a BACT analysis (see Section 5.3).  


310 CMR 7.03 U Plan Approval Exemptions: 
Construction Requirements 


This section does not apply.  


310 CMR 7.04 U Fossil Fuel Utilization 
Facilities 


The Project will comply with 310 CMR 7.04(6) as well as 310 
CMR 7.04(2) and 310 CMR 7.04(4)(b), if applicable. All other 
parts of 310 CMR 7.04 do not apply.  


310 CMR 7.05 U Fuels All Districts As described in Section 5.3, to meet BACT, the Project’s OCS 
sources will either use ultra-low sulfur diesel (ULSD) with a 
maximum sulfur content of 15 parts per million (ppm) or 
marine distillate and residual fuel with a maximum sulfur 
content of 1,000 ppm. Per 310 CMR 7.05, the Project will not 
burn any solid or solid-liquid mixture of fossil fuel with an ash 
content greater than 4% by dry weight. No hazardous waste 
fuel or used oil fuel will be used by the Project. Fuel additives 
will only be used by the Project in accordance with the 
manufacturer’s recommended specifications. 


310 CMR 7.06 U Visible Emissions The Project’s marine vessels operating as OCS sources will 
comply with the visible emissions and opacity regulations at 
310 CMR 7.06(1)(a) and (b).  


310 CMR 7.07 U Open Burning This section does not apply.  
310 CMR 7.08 U Incinerators This section does not apply.  
310 CMR 7.09 U Dust, Odor, Construction 


and Demolition 
In compliance with this section, dust and odor emissions 
from the Project will not cause or contribute to a condition 
of air pollution. 


310 CMR 7.11 U Transportation Media In compliance with 310 CMR 7.11(4), the Project’s marine 
vessels will not engage in tube blowing or soot removal 
activities that cause or contribute to a condition of air 
pollution while operating as an OCS source. 


310 CMR 7.12 U Source Registration Per 310 CMR 7.12, the Proponent will submit a Source 
Registration for the Project annually. 


310 CMR 7.13 U Stack Testing If EPA requires stack testing (e.g., visible emission test), such 
testing will be done in accordance with 310 CMR 7.13. 
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Table 4-5 Applicability of Massachusetts Regulations Incorporated into 40 CFR § 55 (Continued) 


Regulation  Regulatory Program  Applicability 
310 CMR 7.14 U Monitoring Devices and 


Reports 
This section does not apply. 


310 CMR 7.18 U Volatile and Halogenated 
Organic Compounds 


The Proponent will comply with the applicable VOC content 
limits and requirements set forth in 310 CMR 7.18(30) 
involving the use of adhesives and sealants on OCS sources. 


310 CMR 7.19 U Reasonably Available 
Control Technology (RACT) for 
Sources of Oxides of Nitrogen 
(NOx) 


This section does not apply since this permit establishes BACT 
and Lowest Achievable Emission Rate (LAER) for NOx 
emissions per 310 CMR 7.19(1)(c)9. 


310 CMR 7.24 U Organic Materials Storage 
and Distribution 


This section does not apply.  


310 CMR 7.25 U Best Available Controls for 
Consumer and Commercial 
Products 


The Proponent will not apply any architectural coatings with 
a VOC content in excess of the limits provided in 310 CMR 
7.25(11) to an OCS source.  


310 CMR 7.26 Industry Performance 
Standards 


Since the Project is subject to PSD review and Nonattainment 
New Source Review (NNSR), the Project’s OCS sources are 
not eligible to use the Industry Performance Standards. Thus, 
the requirements of 310 CMR 7.26 do not apply to the 
Project.  


310 CMR 7.60 U Severability This section imposes no specific requirements for the Project.  
310 CMR 7.70 Massachusetts CO Budget 


Trading Program 
This section would not apply if incorporated into 40 CFR Part 
55.  


310 CMR 7.71 Reporting of Greenhouse Gas 
Emissions 


If incorporated into 40 CFR Part 55, the Proponent would 
comply with 310 CMR 7.71(5) through (7). 


310 CMR 7.72 Reducing Sulfur Hexafluoride 
Emissions from Gas-insulated 
Switchgear 


If incorporated into 40 CFR Part 55, the Proponent would 
comply with 310 CMR 7.72(1) through (4), (8), and (9). 


310 CMR 7.00: 
Appendix A 


Emission Offsets and 
Nonattainment Review 


The Project is subject to NNSR for NOx and VOC. The Project’s 
OCS sources will meet LAER for NOx and VOC (see Section 
5.2) and the Project will obtain operational emission offsets.  


310 CMR 7.00: 
Appendix B 


Emission Banking, Trading and 
Averaging 


The Proponent will comply with the provisions of 310 CMR 
7.00: Appendix B that relate to the purchase of Emission 
Reduction Credits (ERCs), if ERCs from the Massachusetts 
trading bank are used as offsets under NNSR. 


310 CMR 7.00: 
Appendix C 


Operating Permit and 
Compliance Program 


The Project is subject to the operating permit requirements 
of 310 CMR 7.00: Appendix C because the Project’s potential 
emissions exceed 50 tpy of NOx during the Project’s 
operational period.  


310 CMR 8.00 The Prevention and/or 
Abatement of Air Pollution 
Episode and Air Pollution 
Incident Emergencies 


If requested by EPA, the Proponent will submit an Emergency 
Response Plan for the Project within 30 days of such request. 
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4.3.1 310 CMR 4.00: Timely Action Schedule and Fee Provisions 


The Project is subject to the administrative procedures for MassDEP's regulatory programs, which 
include schedules for permit applications, permit application fees, and annual compliance 
assurance fees, as outlined in 310 CMR 4.01–4.04 and 4.10 (see 40 CFR Part 55.10(a)(2)).  


The Proponent will pay a permit application fee of $24,305 for a major comprehensive plan 
approval pursuant to 310 CMR 4.04 and 310 CMR 4.10(2)(c)4. The Proponent will also pay annual 
operating permit fees based on actual emissions in accordance with 310 CMR 4.03(2) (unless the 
Project no longer meets the applicability criteria of 310 CMR 7.00: Appendix C(2)(a)). The 
Proponent will meet applicable schedules for timely action and permit application fee 
requirements listed in 310 CMR 4.04 and 4.10.  


4.3.2 310 CMR 6.00: Ambient Air Quality Standards for the Commonwealth of 
Massachusetts 


310 CMR 6.00 establishes primary and secondary Massachusetts Ambient Air Quality Standards 
(MAAQS) for six criteria pollutants (sulfur dioxide [SO2], nitrogen dioxide [NO2], PM, CO, ozone, 
and lead [Pb]) for the protection of public health and welfare. The MAAQS are identical to NAAQS.  


The MAAQS under 3.10 CMR 6.00 are not themselves directly applicable to the Project. Rather, 
other regulatory programs implemented by Massachusetts and EPA aim to attain and maintain 
these standards. For example, in order to comply with MassDEP Plan Approval Requirements 
under 310 CMR 7.02(3)(j), the emissions from the Project must not result in air quality exceeding 
either the MAAQS or the NAAQS. The Air Quality Modeling Report provided as Appendix B 
demonstrates that the Project will not cause or contribute to air pollution in excess of any NAAQS 
or MAAQS.  


4.3.3 310 CMR 7.00: Air Pollution Control 


4.3.3.1 Section 7.00: Statutory Authority; Legend; Preamble; Definitions 


This section contains a description of statutory authority, a preamble, a legend, and definitions, 
all of which apply to the Project, but impose no specific requirements. 


Potential emissions are defined in 310 CMR 7.00 as “the maximum capacity of a facility or a 
stationary source to emit any air contaminant or pollutant under its physical and operational 
design.” According to 310 CMR 7.00, secondary emissions,30 such as emissions from vessels, are 
not included when determining a stationary source’s PTE. However, the definition of potential 
emissions contained in 40 CFR 55.2 requires certain vessel emissions to be included in PTE as used 


 


30  310 CMR 7.00 defines secondary emissions as “emissions which would occur as a result of the construction or 
operation of a major stationary source/facility or major modification but do not come from the major stationary 
source/facility or major modification itself.” 
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in 40 CFR § 55.14. Since 310 CMR 7.00 has been incorporated by reference into 40 CFR § 55.14 
(see 40 CFR 55.14(e)(11)(i)), potential emissions used in the context of 310 CMR 7.00 must include 
emissions from vessels traveling to, at, or from an OCS source while within 25 NM of the OCS 
source.  


Stationary RICE is defined in 310 CMR 7.00 as any RICE engine except those that are regulated by 
EPA as a nonroad engine pursuant to 42 U.S.C. 7543(e) and 42 U.S.C. 7547(e) or are self-propelled. 
However, due to the broad definition of “OCS source” provided in 40 CFR Part 55, certain nonroad 
and marine engines must be considered stationary RICE and are subject to MassDEP regulations 
as if they were stationary RICE.  


4.3.3.2 Section 7.01: General Regulations to Prevent Air Pollution 


310 CMR 7.01 prohibits owners and operators of air emission sources from willfully or negligently 
causing a condition of air pollution. The section requires all records and submittals to be accurate. 
This section also requires written notification of a change in ownership of a facility with a plan 
approval, emission control plan, operating permit, or any other approval. Lastly, 310 CMR 7.01 
requires compliance with the terms and conditions contained in any approval granted by the 
Department (in this case, EPA).  


The Proponent will comply with the requirements of this administrative section by including a 
certification by the Responsible Official of truth, accuracy, and completeness for all submissions 
to EPA and by fulfilling the terms and conditions of any approvals granted by EPA. The Responsible 
Official’s certification of truth, accuracy, and completeness for this Application in accordance with 
310 CMR 7.01(2) is provided at the beginning of this Application.  


4.3.3.3 Section 7.02: U Plan Approval and Emission Limitations 


310 CMR 7.02 establishes procedures and standards for the issuance of plan approvals and sets 
forth emission limits and/or restrictions for facilities and emission units. Plan approval is required 
prior to the construction, substantial reconstruction, alteration, or subsequent operation of a 
facility that may emit contaminants to the ambient air.  


310 CMR 7.02(5)(a) states that any facility, regardless of exemptions provided elsewhere in the 
section, must submit a Comprehensive Plan Application (CPA) if the construction, substantial 
reconstruction, or alteration31 causes a facility to be subject to PSD review (40 CFR Part 52.21), 
Emissions Offsets and Nonattainment Review (310 CMR 7.00: Appendix A), or Case-by-case MACT  
  


 


31  Alteration is defined at 310 CMR 7.00 as “any physical change or change in the method of operation (including 
modification or reconfiguration of an emissions unit, change in the raw material used or change in the operating 
rate) which would result in an increase in potential emissions or an increase in ambient air impacts.” 
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(40 CFR Part 63.40 through 40 CFR Part 63.44). As described in Sections 4.2.2 and 4.3.3.24, 
respectively, the Project is subject to PSD review and Nonattainment New Source Review (NNSR). 
Therefore, the Proponent must submit a CPA for the Project.  


The general requirements that must be met in order for EPA to issue a plan approval are provided 
in 310 CMR 7.02(3), particularly 310 CMR 7.02(3)(j). The specific requirements for a CPA are 
provided in 310 CMR 7.02(5)(c). As described in Table 4-6, this OCS Air Permit Application satisfies 
all of the technical requirements of a CPA. MassDEP’s CPA requirements related to Environmental 
Justice (EJ) communities are discussed in Section 4.3.3.3.1 below.  


Table 4-6 Requirements for a CPA and Issuance of a Plan Approval  


Criterion How Satisfied 
310 CMR 7.02(3)(j) General Requirements for Plan Approval 
1. Emissions from a facility do not result in air quality exceeding 
either the Massachusetts or National Ambient Air Quality Standards.  


The Air Quality Modeling Report provided 
as Appendix B demonstrates that the 
Project will not cause or contribute to air 
pollution in excess of any NAAQS or 
MAAQS. 


2. The emissions from the facility do not exceed applicable emission 
limitations specified in 310 CMR 7.00. 


Section 4.3.3 of this Application 
documents that the emissions from the 
Project’s OCS sources meet all the 
applicable emission limitations in 310 
CMR 7.00. 


3. The emissions from the facility do not result in violation of any 
provision of 310 CMR 7.00. 


Section 4.3.3 of this Application 
documents that the emissions from the 
Project do not result in violation of any 
provision of 310 CMR 7.00. 


4. The facility does not require a plan approval pursuant to 310 CMR 
7.00: Appendix A or the plan approval requirements of 310 CMR 
7.00: Appendix A have been met by the application and a 310 CMR 
7.00: Appendix A plan approval has been issued by the Department. 


As described in Section 4.3.3.24, this 
Application meets the requirements for a 
plan approval pursuant to 310 CMR 7.00: 
Appendix A.  


6. The emissions from such a facility or operation of such a facility 
represent the most stringent emission limitation as specified in 310 
CMR 7.02(8). 


See the discussion of compliance with 310 
CMR 7.02(8)(a) below.  


7. The owner or operator of the facility has made a demonstration of 
compliance required under 310 CMR 7.02(4)(d)5 or 310 CMR 
7.02(5)(c)8. 


The required compliance demonstration 
under 310 CMR 7.02(5)(c)8 is provided in 
Section 6.3.  


8, The requirements of 40 CFR Part 63.40 through 40 CFR Part 63.44 
are applicable and have been met and an approval has been issued 
as required by 40 CFR Part 63.40 through 40 CFR Part 63.44. 


The Project is not subject to any case-by-
case MACT (see Section 4.2.3).  
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Table 4-6 Requirements for a CPA and Issuance of a Plan Approval (Continued) 


Criterion How Satisfied 
310 CMR 7.02(5)(c) Comprehensive Plan Application Requirements 
1. The application shall be made on a form furnished by the 
Department or by other means required by the Department. 


This Application, which must be 
submitted to EPA rather than MassDEP 
(see 40 CFR Part 55.14(c)(1)), contains all 
of the information required for a CPA.  


2. The application shall be signed by a responsible official. The Responsible Official’s signature is 
provided at the beginning of this 
Application.  


3. The application shall be submitted in duplicate. This Application is being submitted 
electronically. A hard copy will be 
provided if requested by EPA. 


4. The application shall be accompanied by a description of the 
proposed activity, site information, plans, specifications, drawings 
illustrating the design of the facility, calculations detailing the nature 
and amount of all emissions, and procedures describing the manner 
in which the facility will operate and be maintained. 


See Section 2 for a description of the 
proposed activity, site information, 
figures, and a description of how the 
facility will operate and be maintained. 
The Project’s OCS sources are more 
specifically described in Section 3.1. See 
the Air Emissions Calculation 
Methodology, provided as Appendix A, 
for detailed emission calculations.  


5. The application shall demonstrate compliance with the 
requirements of 310 CMR 7.02(8)(a) relating to compliance with 
emission limitations. 


See the discussion of compliance with 310 
CMR 7.02(8)(a) below.  


6. Additional information shall be furnished upon request by the 
Department including, but not limited to, air dispersion modeling, 
additional plans or specifications, and documentation or evidence to 
support the application. 


The Proponent will provide additional 
information upon EPA’s request. Air 
dispersion modeling results for the 
Project are provided in the Air Quality 
Modeling Report (see Appendix B).  


7. The application shall bear the seal and signature of a professional 
engineer registered in the Commonwealth of Massachusetts under 
the provisions of M.G.L. c. 112. 


Professional Engineering licenses are 
issued by individual states. The Project is 
located on the OCS beyond state 
jurisdiction.  


8. The application shall contain an affirmative demonstration that 
any facility(ies) in Massachusetts owned or operated by such persons 
(or by an entity controlling, controlled by or under common control 
with such person) that is subject to 310 CMR 7.00, is in compliance 
with or on a Department approved compliance schedule to meet all 
provisions of 310 CMR 7.00, and any plan approval, notice of 
noncompliance order or plan approval issued thereunder. 


The required compliance demonstration 
under 310 CMR 7.02(5)(c)8 is provided in 
Section 6.3.  
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Table 4-6 Requirements for a CPA and Issuance of a Plan Approval (Continued) 


Criterion How Satisfied 
310 CMR 7.02(8)(a) Emission Limitations in Plan Approvals 
The Department’s written approval of a Limited Plan Application or 
CPA shall include the most stringent emission limitation of the 
following, as applicable: 


♦ Lowest Achievable Emission Rate (LAER), when subject to 
the requirements of 310 CMR 7.00: Appendix A 


♦ Best Available Control Technology (BACT) 
♦ New Source Performance Standards (NSPS) 
♦ National Emission Standards for Hazardous Air Pollutants 


(NESHAPs)  
♦ Case-by-case Maximum Achievable Control Technology 


(MACT) 
♦ Plan Approvals under 310 CMR 7.02(5)(a)10 or 7.02(7) 


As described in Section 4.3.3.24, the 
Project is subject to NNSR for NOx and 
VOC. The LAER analysis for NOx and VOC 
emissions is provided in Section 5.2. A 
BACT analysis is required for all CPA 
approvals. A BACT analysis for all 
regulated pollutants is provided in Section 
5.3.  
  
Section 4.2.1 documents compliance with 
the NSPS, Section 4.2.3 documents 
compliance with NESHAPs, and Section 
4.3.3.3 documents compliance with plan 
approval requirements. As described in 
Section 4.2.3, the Project is not subject to 
case-by-case MACT. 


4.3.3.3.1 Environmental Justice 


Executive Order No. 12898 entitled “Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations,” issued in 1994, requires federal agencies to take steps 
to identify and address disproportionately high and adverse health or environmental effects of 
federal actions (including proposed projects requiring federal permits) on certain population 
groups of potential concern, including primarily minority and low-income population groups. 
These demographic groups are reported to have historically borne a disproportionate share of 
environmental harms and risk from industrial development (EPA 2016). The intent of Executive 
Order No. 12898 has come to be known as Environmental Justice (EJ). EJ is defined by the EPA as:  


The fair treatment and meaningful involvement of all people regardless of race, color, 
national origin, or income with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies. Fair treatment means 
that no group of people should bear a disproportionate share of the negative 
environmental consequences resulting from industrial, municipal, and commercial 
operations or policies. 


In the 25+ years since the Executive Order, a number of state and federal guidance and policies 
have been issued related to EJ, including Massachusetts’ Environmental Justice Policy of the 
Executive Office of Energy and Environmental Affairs (EEA 2021). Through this policy, the 
Massachusetts Executive Office of Energy and Environmental Affairs (EEA) has directed its 
agencies to develop an inclusive public participation program for key agency actions that 
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potentially affect designated EJ populations. Accordingly, to help ensure that EJ populations are 
aware of projects seeking air permits with the potential to affect them, and that EJ populations 
are meaningfully engaged in the process, MassDEP requires applicants for a CPA to draft a fact 
sheet that describes the proposed project in lay-friendly language. MassDEP’s fact sheet 
guidance,32 consistent with the EEA’s EJ policy, directs applicants to identify and describe any 
designated EJ populations within both one mile and five miles of the proposed project. Since there 
are no designated EJ populations within five miles of the Phase 2 Southern Wind Development 
Area (SWDA) (i.e., the proposed project area), the Proponent believes that the requirement to 
develop a fact sheet as part of the CPA does not apply.  


However, the Proponent acknowledges that EPA, particularly in its role as a cooperating agency 
in BOEM’s National Environmental Policy Act (NEPA) process, must consider EJ issues, on a case-
by-case basis, connected with the issuance of federal permits and assess whether the federal 
permitting action would have disproportionately high and adverse human health or 
environmental effects on minority or low income populations. The Project’s direct air quality 
impacts (i.e., from emissions regulated under 40 CFR Part 55) will not have effects on minority or 
low-income populations that are either disproportionally high or adverse. The Air Quality 
Modeling Report provided as Appendix B demonstrates that the Project will not cause or 
contribute to air pollution in excess of any NAAQS, which have been established to protect public 
health and welfare. In fact, as described in Section 6.4.3, the power produced by the Project’s 
WTGs will displace electricity generated by fossil fuel power plants and significantly reduce 
emissions from the ISO New England (ISO-NE) electric grid over the lifespan of the Project. These 
emission reductions will occur at fossil fuel power plants that tend to be near or upwind of densely 
populated areas, including overburdened EJ communities, whereas the Project’s emissions will 
occur offshore away from population centers. 


The Project’s indirect air quality impacts, such as emissions from onshore construction and staging 
of components at ports, which are not directly regulated by the OCS Air Regulations, are outside 
the regulatory authority of EPA within the context of OCS air permitting and, thus, are not 
addressed herein (EPA Region 1 2021). However, the potential impacts to EJ populations from 
these activities are thoroughly assessed in Section 7.2 of New England Wind Construction and 
Operations Plan (COP) Volume III.33  


 


32  MassDEP’s instructions for a project fact sheet for an air permit application can be found here: 
https://www.mass.gov/how-to/cpa-process-comprehensive-plan-application-for-a-process-emissions-unit-aq-
02-03 


33  The publicly available New England Wind COP can be found on the BOEM's website at: 
https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south 



https://www.mass.gov/how-to/cpa-process-comprehensive-plan-application-for-a-process-emissions-unit-aq-02-03

https://www.mass.gov/how-to/cpa-process-comprehensive-plan-application-for-a-process-emissions-unit-aq-02-03

https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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4.3.3.4 Section 7.03: U Plan Approval Exemption: Construction Requirements 


310 CMR 7.03 identifies emission units that may comply with specific requirements in 310 CMR 
7.03(5) through (7) in lieu of obtaining a plan approval required under 310 CMR 7.02. According 
to 310 CMR 7.03(2), emission units cannot be exempted from plan approval requirements of 310 
CMR 7.02 by meeting 310 CMR 7.03 if construction, substantial reconstruction, or alteration 
would violate the requirements of 310 CMR 7.02(5)(a)7. As described in Section 4.3.3.3, the 
Proponent must submit a CPA for the Project per 310 CMR 7.02(5)(a)7. Thus, the Project cannot 
comply with the requirements of 310 CMR 7.03 as an alternative to obtaining a plan approval 
under 310 CMR 7.03. 


4.3.3.5 Section 7.04: U Fossil Fuel Utilization Facilities 


Many of the Project’s OCS sources are fuel burning equipment that meet the definition of fuel 
utilization facility.34 Per 310 CMR 7.04(2), any person owning or operating a fuel utilization facility 
with an energy input capacity equal to or greater than 40 metric million British thermal unit per 
hour (MMBtu/hr) must install and maintain a smoke density sensing instrument and recorder. 
According to 310 CMR 7.04(2)(c), the applicability of this requirement is based on the size of an 
individual fuel utilization emission unit. Engines on the largest vessels that become OCS sources 
(those larger than ~4,300 kilowatts [kW]) could have an energy input capacity of 40 MMBtu/hr or 
greater. Given that any vessel potentially subject to this requirement would only be an OCS source 
for a matter of months, the Proponent requests that the requirement to install and maintain a 
smoke density sensing instrument for such vessels be met through conducting visible emission 
tests using EPA test method 22.  


The requirements of 310 CMR 7.04(4)(a) do not apply to stationary reciprocating engines and 
therefore do not apply to the Project’s OCS sources. Per 310 CMR 7.04(4)(b), the Proponent will 
not cause, suffer, allow, or permit the removal, alteration, or otherwise render inoperative any 
air pollution control equipment installed as a requirement of 310 CMR 7.00, other than for 
reasonable maintenance periods or unexpected and unavoidable failure of equipment. 


Section 310 CMR 7.04(5) does not apply because the Project’s OCS sources do not have an energy 
input capacity of 250 MMBtu/hr or greater. The Project will not allow or permit the installation 
or use of any material, article, machine, equipment, or contrivance which conceals an emission 
without reducing the total weight of emissions where such emission would constitute a violation 
of any applicable regulation, in accordance with 310 CMR 7.04(6). Sections 7.04(7), (8), and (9) do 
not apply because no used oil fuel will be used by the Project and the Project is not located in the 
City of Worcester.  


 


34  Per 310 CMR 7.00, fuel utilization facility means “means any furnace(s), fuel burning equipment, boiler(s), space 
heaters or any appurtenance thereto used for the burning of fuels, for the emission of products of combustion, 
or in connection with any process which generates heat and emits products of combustion, but does not mean 
a motor vehicle or an incinerator.” 
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4.3.3.6 Section 7.05: U Fuels All Districts 


310 CMR 7.05 establishes the maximum sulfur content of fossil fuels, restricts the use of residual 
fuel oil and hazardous waste fuel, restricts the use of fuel additives for fuel utilization facilities, 
limits the ash content of fuels, and places restriction on fuel suppliers.  


310 CMR 7.05(1)(a)1 limits distillate oil to a sulfur content of 15 parts per million (ppm) and 
residual oil to a sulfur content of 5,000 ppm. 310 CMR 7.00 does not specifically define “distillate 
oil” but does define “distillate fuel oil” as No. 1 or No. 2 fuel oil, which conform to the 
specifications of American Society for Testing and Materials (ASTM) D396. 310 CMR 7.00 similarly 
does not define “residual oil” but does define “residual fuel oil” as No. 4, No. 5, or No. 6 fuel oil, 
which also conform to ASTM D396. Marine and diesel fuels do not fall neatly into these definitions, 
as fuel oil specifications (at ASTM D396) differ from diesel fuel specifications (at ASTM D975) and 
marine fuel specifications (at ISO 8217). As described in Section 5.3, to meet BACT, the Project’s 
OCS sources will either use ultra-low sulfur diesel (ULSD) with a maximum sulfur content of 15 
ppm or marine distillate35 and residual fuel with a maximum sulfur content of 1,000 ppm.  


Per 310 CMR 7.05, the Project will not burn any solid or solid-liquid mixture of fossil fuel with an 
ash content greater than 4% by dry weight. No hazardous waste fuel or used oil fuel will be used 
by the Project. Fuel additives will only be used by the Project in accordance with the 
manufacturer’s recommended specifications.  


4.3.3.7 Section 7.06: U Visible Emissions 


310 CMR 7.06(1)(a) limits smoke from stationary sources (other than incinerators) to less than 
No. 1 on the Ringelmann Chart (except for six minutes in an hour, which can be up to No. 2 on the 
Chart). 310 CMR 7.06(1)(b) limits opacity from emitted containments, exclusive of uncombined 
water or smoke, to 20% (except for two minutes in an hour, which can be up to 40%). According 
to 310 CMR 7.06(3), the Project’s marine vessels are subject to the visible emissions and opacity 
regulations at 310 CMR 7.06(1)(a) and (b) while operating as OCS sources because the COA is the 
Southeastern Massachusetts Air Pollution Control District. Compliance with these standards will 
be achieved through the use of clean burning fuels, use of engines that meet all applicable 
standards, and use of good operating and maintenance practices.  


4.3.3.8 Section 7.07: U Open Burning 


With some exceptions, 310 CMR 7.07 bans the open burning of any combustible material and the 
storage of combustible material in a manner that appears as though the material may be subject 
to open burning. Since there will be no open burning associated with the Project’s OCS activities, 
310 CMR 7.07 does not apply.  


 


35  “Marine distillates” are not necessarily purely distillate fuel. For example, marine diesel oil (MDO), a type of 
marine distillate fuel, is actually a blend of residual and distillate fuel.  
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4.3.3.9 Section 7.08: U Incinerators 


310 CMR 7.08 places restrictions on the construction, substantial reconstruction, alteration, and 
operation of incinerators, including municipal waste combustors and hazardous waste 
incinerators. Incinerators, if present on vessels, will not operate while the vessel is an OCS source. 
Therefore, the provisions of 310 CMR 7.08 are not applicable to the Project. 


4.3.3.10 Section 7.09: U Dust, Odor, Construction, and Demolition 


310 CMR 7.09 prohibits the emissions of dust or odor that cause or contribute to a condition of 
air pollution from specified operations, including from fuel utilization facilities and construction 
work. This section also prohibits the handling, transportation, or storage of any material that 
results in or contributes to a condition of air pollution. In compliance with this section, dust and 
odor emissions from the Project will not cause or contribute to a condition of air pollution.  


4.3.3.11 Section 7.11: U Transportation Media 


310 CMR 7.11 contains specific requirements for motor vehicles, diesel trains, aircraft, and marine 
vessels. In compliance with 310 CMR 7.11(4), because the COA is the Southeastern Massachusetts 
Air Pollution Control District, the Project’s marine vessels will not engage in tube blowing or soot 
removal activities that cause or contribute to a condition of air pollution while operating as an 
OCS source.  


4.3.3.12 Section 7.12: U Source Registration 


The Project may use OCS sources that are considered stationary RICE (see Section 4.3.3.1), are 
used for non-emergency purposes, and may have a maximum energy input capacity greater than 
3 MMBtu/hr. In addition, the Project is subject to 310 CMR 7.00: Appendix C (see Section 4.3.3.26) 
and includes OCS sources that are subject to NESHAPs. Consequently, per 310 CMR 7.12(1)(a), the 
Project must meet the requirements of 310 CMR 7.12 and the Proponent will be required to 
submit a Source Registration annually. The Project’s annual Source Registrations will include the 
required content pursuant to 310 CMR 7.12(c).  


4.3.3.13 Section 7.13: U Stack Testing 


310 CMR 7.13 sets requirements for stack testing conducted to demonstrate compliance with the 
Department’s regulations or approvals. If EPA requires stack testing (e.g., visible emission test) for 
the Project, such testing will be done in accordance with 310 CMR 7.13. The Proponent expects 
that compliance with emission standards for the Project’s OCS sources will be demonstrated 
through manufacturers’ engine certifications, as required by EPA and IMO engine standards. 


4.3.3.14 Section 7.14: U Monitoring Devices and Reports 


310 CMR 7.14 requires operators and owners of certain stationary emission sources to install, use, 
and maintain emission monitoring devices and make periodic reports detailing the nature and 
amount of emissions from the sources. The Project’s OCS sources do not fall under any of the 
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source categories that require continuous emission monitoring in 40 CFR Part 51, Appendix P (see 
310 CMR 7.14(2)). Since the Project’s OCS sources do not require emission monitoring devices, 
310 CMR 7.14 does not apply to the Project.  


4.3.3.15 Section 7.18: U Volatile and Halogenated Organic Compounds 


310 CMR 7.18 applies to any facility that emits volatile organic compounds (VOCs). This regulation 
applies to the Project’s OCS sources because they will emit VOCs as the result of fuel combustion. 
In compliance with this section, the Project will store and dispose of VOCs in a manner that 
minimizes evaporation to the atmosphere. All fuels and materials containing VOCs (e.g., paints) 
will be stored in proper closed containment systems (see 310 CMR 7.18(1)(c)). 


310 CMR 7.18(3) though (16), (18) through (29), (31), and (32) establish specific Reasonably 
Available Control Technology (RACT) emission limits and requirements for specific activities, 
including surface coating, degreasing, paving, printing, finishing and refinishing, baking, coating 
mixing, chemical manufacturing activities, industrial cleaning solvent operations, and fiberglass 
boat manufacturing, which do not apply to the Project. 310 CMR 7.18(17) establishes RACT 
requirements for facilities with a PTE greater than or equal to 25 tpy of VOC before the application 
of air pollution control equipment. Per 310 CMR 7.18(17)(b)3, VOC emissions from equipment 
that have been reviewed and approved as BACT or the Lowest Achievable Emission Rate (LAER) 
are not included when determining the PTE under 310 CMR 7.18(17)(a). Since the Project’s VOC 
emissions are subject to BACT and LAER, they are excluded from the PTE for the purposes of 310 
CMR 7.18(17)(a). Therefore, the Project’s VOC emissions do not exceed the 25 tpy threshold 
under 310 CMR 7.18(17).  


The Project’s OCS sources will comply with the applicable VOC content limits and requirements 
involving the use of adhesives and sealants set forth in 310 CMR 7.18(30). Adhesives, sealants, 
adhesive primers, and sealant primers used on the Project’s OCS sources must comply with VOC 
limits in 310 CMR 7.18(30)(c): Table 1 and Table 2. The Project cannot use any surface preparation 
solvent on OCS sources with a VOC content equal to or greater than 70 grams per liter of material 
(see 310 CMR 7.18(30)(c)5.a) or any material with a VOC composite vapor pressure equal to or 
greater than 45 mm Hg at 20°C for the removal of adhesives, sealants, adhesive primers, or 
sealant primers from any surface (see 310 CMR 7.18(30)(c)5.c). When using or applying adhesives, 
sealants, adhesive primers, and sealant primers on OCS sources, the Proponent will comply with 
the work practices under 310 CMR 7.18(30)(c)8. The Project will follow the recordkeeping 
requirements of 310 CMR 7.18(30)(e)1.c.  


Certain exemptions to the above requirements of 310 CMR 7.18(30) apply if: (1) the Project uses 
less than 200 pounds (lbs) per year of adhesives, sealants, adhesive primers, or sealant primers 
on OCS sources; (2) if the total volume of adhesives, sealants, adhesive primers, sealant primers, 
cleanup solvents, and surface preparation solvents on OCS sources does not exceed 55 gallons 
(gal) per calendar year; or (3) if these VOC-containing products are purchased in containers with 
a net volume of 16 fluid ounces or less or net weight of one lb or less (see 310 CMR 7.18(30)(d)).  
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4.3.3.16 Section 7.19: U Reasonably Available Control Technology (RACT) for Sources of 
Oxides of Nitrogen (NOx) 


310 CMR 7.19 establishes NOx RACT requirements for facilities with a PTE of 50 tpy or more of 
NOx, before the application of air pollution control equipment. Since the Project’s OCS sources 
will meet LAER and BACT for NOx emissions, which are no less stringent than RACT, RACT does 
not apply (see 310 CMR 7.19(1)(c)9).  


4.3.3.17 Section 7.24: U Organic Material Storage and Distribution 


310 CMR 7.24 establishes requirements for the storage and distribution of organic materials and 
fuels. 310 CMR 7.24(1) applies to storage tanks with a capacity equal to or greater than 40,000 
gal that contain organic material with a vapor pressure greater or equal to 1.5 psi. Under actual 
storage conditions, marine distillate, marine residual, and ULSD (i.e., the fuels proposed as LAER 
and BACT, see Section 5) have a vapor pressure less than 1.5 psi (Chevron 2015a, Chevron 2015b, 
Arkansas DEQ [date unknown]). Therefore, 310 CMR 7.24(1) does not apply. The requirements of 
310 CMR 7.24(2) through (7) do not apply to the Project because the Project is not a bulk plant, 
bulk terminal, motor vehicle fuel dispensing facility, or gasoline marketing facility and no OCS 
sources are motor vehicle fuel tank trucks. The requirements of 310 CMR 7.24(8) only apply to 
marine terminals and marine tank vessels during a loading, ballasting, or cleaning event while 
docked at the marine terminal; lightering operations (the offshore transfer of a bulk liquid cargo 
from one marine tank vessel to another vessel) are not subject to 310 CMR 7.24(8). Vessels would 
not be OCS sources while docked at a marine terminal. Therefore, 310 CMR 7.24(8) does not 
apply.  


4.3.3.18 Section 7.25: U Best Available Controls for Consumer and Commercial Products 


310 CMR 7.25 sets forth requirements for the control of VOC emissions from the use of consumer 
and commercial products. 310 CMR 7.25(11) applies to those who manufacture, blend, supply, 
sell, or apply architectural coatings36 within Massachusetts. The Proponent will not apply any 
architectural coatings with a VOC content in excess of the limits provided in 310 CMR 7.25(11) to 
an OCS source. 310 CMR 7.25(12) only applies to those who sell, supply, offer for sale, or 
manufacture in Massachusetts any consumer product listed in 310 CMR 7.25(12)(c)1; therefore, 
310 CMR 7.25(12) does not apply.  


 


36  Architectural coating is defined at 310 CMR 7.25(11)(b) as “a coating to be applied to stationary structures or 
the appurtenances at the site of installation, to portable buildings at the site of installation, to pavements, or to 
curbs. Coatings applied in shop applications or to nonstationary structures such as airplanes, ships, boats, 
railcars, and automobiles, and adhesives are not considered architectural coatings for the purposes of 310 CMR 
7.25.” 
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4.3.3.19 Section 7.26: Industry Performance Standards & Environmental Results Program  


The Massachusetts Industry Performance Standards in 310 CMR 7.26 were promulgated by 
MassDEP, as part of the Environmental Results Program, to provide a simplified mechanism by 
which various emission sources (e.g., dry-cleaning equipment, printing presses, boilers, 
reciprocating engines, combustion turbines, and hydronic heaters) can comply with specific 
regulatory requirements and certify compliance with those requirements without needing plan 
application review and approval. Per 310 CMR 7.26(40)(b)2, the Industry Performance Standards 
for engines and combustion turbines at 310 CMR 7.26(40) through (45) do not apply to any 
construction or major modification that would be subject to PSD review or NNSR. Since the Project 
is subject to PSD review and NNSR (see Sections 4.2.2 and 4.3.3.24, respectively), the Project’s 
OCS sources are not eligible to use the Industry Performance Standards at 310 CMR 7.26(40) 
through (45). Thus, 310 CMR 7.26 does not apply to the Project.  


4.3.3.20 Section 7.60: U Severability 


310 CMR 7.60 states that “each section of 310 CMR 7.00 should be construed as separate to the 
end that if any regulation or sentence, clause, or phrases are held invalid for any reason, the 
remainder of 310 CMR 7.00 and all other regulations will continue in full force.” Although 310 
CMR 7.60 applies to the Project generally, it imposes no specific requirements on the Project. 


4.3.3.21 Section 7.70: Massachusetts CO2 Budget Trading Program  


310 CMR 7.70 is not currently incorporated into the OCS Air Regulations. 310 CMR 7.70 establishes 
the Massachusetts CO2 Budget Trading Program, which is designed to reduce anthropogenic 
carbon dioxide (CO2) emissions in an economically efficient manner. 310 CMR 7.70 applies to any 
source that includes one or more CO2 budget units, which are defined as “any unit that, at any 
time on or after January 1, 2005, serves an electricity generator with a nameplate capacity equal 
to or greater than 25 MWe.” A “unit” is defined at 310 CMR 7.70(1)(b) as “a fossil fuel-fired 
stationary boiler, combustion turbine, or combined cycle system.” The following terms are also 
defined at 310 CMR 7.70(1)(b): 


♦ Boiler is defined as “an enclosed fossil or other fuel-fired combustion device used to 
produce heat and to transfer heat to recirculating water, steam, or other medium.” 


♦ Combustion turbine is defined as “an enclosed fossil or other fuel-fired device that is 
comprised of a compressor (if applicable), a combustor, and a turbine, and in which the 
flue gas resulting from the combustion of fuel in the combustor passes through the 
turbine, rotating the turbine.” 


♦ Combined Cycle System is defined as “a system comprised of one or more combustion 
turbines, heat recovery steam generators, and steam turbines configured to improve 
overall efficiency of electricity generation or steam production.” 
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None of the Project’s OCS sources will be a boiler, combustion turbine, or combined cycle system 
with a nameplate capacity greater than or equal to 25 megawatts (MW). Therefore, 310 CMR 7.70 
does not apply.  


4.3.3.22 Section 7.71: Reporting of Greenhouse Gas Emissions 


310 CMR 7.71 is not currently incorporated into the OCS Air Regulations. 310 CMR 7.71 
implements GHG reporting requirements to monitor and ensure compliance with the reporting 
provisions of Massachusetts’ Climate Protection and Green Economy Act. 310 CMR 7.71(5) and 
(6)37 would apply to the Project because the Project will be required to report emissions pursuant 
to 310 CMR 7.00: Appendix C (see Section 4.3.3.26) and because the Project will have stationary 
emission sources that collectively emit over 5,000 tpy of CO2e (see Section 3.2.2). Therefore, if 
incorporated into 40 CFR Part 55, the Proponent would report and certify GHG emissions annually 
for the preceding calendar year in accordance with 310 CMR 7.71(5) and (6). The Project is not 
subject to 310 CMR 7.71(9) because the Proponent is not a retail seller of electricity.38  


4.3.3.23 Section 7.72: Reducing Sulfur Hexafluoride Emissions from Gas-insulated 
Switchgear 


310 CMR 7.72 is not currently incorporated into the OCS Air Regulations. 310 CMR 7.72 imposes 
sulfur hexafluoride (SF6) emission limits and other measures on gas insulated switchgear (GIS). 
Any GIS owner that is not a federal reporting GIS owner39 is subject to 310 CMR 7.72(1) through 
(4), (8), and (9), and is not subject to 310 CMR 7.72(5) through (7). The Proponent is not a federal 
reporting GIS owner.  


310 CMR 7.72(4) requires all GIS owners (i.e., those who own, lease, operate, or control GIS in 
Massachusetts) to: (1) use GIS that is represented by the manufacturer to have a 1.0% maximum 
annual leak rate, (2) comply with manufacturer-recommended maintenance procedures or 
industry best practices to reduce SF6 leakage, and (3) provide for the secure storage, re-use, 
  


 


37  Per MassDEP’s (2015) Notice Regarding Enforcement Discretion Directive for Verification of GHG emission 
Reports, MassDEP no longer requires compliance with 310 CMR 7.71(7), which requires facilities to periodically 
employ an approved verification body to verify the greenhouse gas emissions report. Accordingly, MassDEP has 
proposed amendments to 310 CMR 7.71, which have not yet been finalized. See: 
https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-
amendments/download 


38  MassDEP has proposed amendments that eliminate 310 CMR 7.71(9). See: https://www.mass.gov/doc/310-
cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download 


39  A federal reporting GIS owner is defined at 310 CMR 7.72(2) as “a GIS Owner who has ever been required or 
who is currently required to report SF6 emissions to EPA pursuant to 40 CFR Part 98, Subpart DD (§ 98.300 
through 308).” 



https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download

https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download

https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download

https://www.mass.gov/doc/310-cmr-771-775-draft-greenhouse-gas-emissions-reporting-amendments/download
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recycling, or destruction of the SF6. If incorporated into 40 CFR Part 55, the Proponent would 
comply with 310 CMR 7.72(4). 40  The Proponent would comply with the recordkeeping 
requirements of 310 CMR 7.72(8), if incorporated into the OCS Air Regulations.  


4.3.3.24 Section 7.00, Appendix A: Emission Offsets and Nonattainment Review 


Massachusetts’ Nonattainment New Source Review (NNSR) program is implemented under 310 
CMR 7.00: Appendix A. In general, NNSR applies to any new major source or major modification 
that is either: (1) located in a nonattainment area for any pollutant that the source or modification 
is major for, or (2) major for NOx or VOC.  


With respect to OCS sources, according to 310 CMR 7.00: Appendix A(3)(c): 


The requirements of 310 CMR 7.00: Appendix A shall apply in any Outer Continental 
Shelf area for which the corresponding onshore area is designated as nonattainment 
as of the date on which a complete application is filed in accordance with 310 CMR 
7.00: Appendix A. 


As described at the beginning of Section 4.3, Massachusetts is the COA for the Project. At its 
closest point, the Phase 2 SWDA (excluding the two separate aliquots) is approximately 30 
kilometers (16 NM) from the nearest Massachusetts shoreline, which is on Nomans Land (an 
uninhabited island that is closed to the public) in Dukes County.41  


Dukes County is presently designated as in attainment or unclassified (which is treated as 
attainment) for five of the six criteria pollutants: SO2, CO, PM (10 microns or smaller as PM10 and 
2.5 microns or smaller as PM2.5), NO2, and Pb (EPA 2022a). Although the entire Commonwealth is 
in attainment/unclassifiable with the 2015 eight-hour ozone standard of 0.07 ppm, Dukes County 
is still classified as in marginal nonattainment with the previous, less stringent 2008 eight-hour 
ozone standard of 0.075 ppm until that standard is revoked.  


While Dukes County is the only Massachusetts county in nonattainment for a pollutant, 
Massachusetts is part of the Ozone Transport Region (OTR). The OTR was established in Section 
184(a) of the CAA to address ozone formation and pollution due to transport from upwind states 
to downwind states. As a result, all Massachusetts counties are treated as moderate 
nonattainment areas for ozone (even in unclassifiable/attainment areas). Thus, the COA for the 
Phase 2 SWDA is treated as a nonattainment area for ozone.   


 


40  If EPA determines that SF6-containing equipment on the WTGs and ESP(s) meet the definition of an OCS source, 
to meet GHG BACT, the Project will use hermetically sealed-pressure switchgear that are certified by the 
manufacturer to meet a leak rate of no more than 0.5% per calendar year (see Section 5.3.3). 


41  The distance is measured from the boundary of the Phase 2 SWDA (not the nearest WTG position) and excludes 
the two separate aliquots along the northeastern boundary of Lease Area OCS-A 0501 that the Proponent does 
not intend to develop as part of the Project.  
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Under the Massachusetts regulations, a major modification means, “any physical change in or 
change in the method of operation of a major stationary source that would result in a significant 
net emissions increase of any pollutant, for which the existing source is major, subject to 
regulation under the Act.” A net emissions increase of 25 tpy of NOx or 25 tpy of VOC is considered 
“significant.” Any significant net emissions increase of VOC or NOx is considered significant for 
ozone. 


As described in Section 3.1.2, Phase 2 of New England Wind is considered a modification to 
Vineyard Wind 1, which is an existing major source of NOx and VOC. Since the COA is treated as a 
nonattainment area for ozone and the Project will result in a significant net emissions increase 
greater than 25 tpy for both NOx and VOC during construction42 (which is considered significant 
for ozone), the Project is a major modification subject to NNSR. 


NNSR requires major modifications to undergo a control technology review. As part of this review, 
OCS sources must meet each applicable emissions limitation under the Massachusetts SIP and 
each applicable emissions standard of performance under 40 CFR Part 60 (NSPS) and 40 CFR Part 
61 (NESHAPs). Compliance with the applicable provisions of the Massachusetts SIP, NSPS, and 
NESHAPs is discussed in Sections 4.3, 4.2.1, and 4.2.3, respectively. In addition, each OCS source 
must meet LAER for each pollutant subject to 310 CMR 7.00: Appendix A that would result in a 
significant emissions increase. The Project’s OCS sources will meet LAER for NOx and VOC. The 
LAER analysis is presented in Section 5.2.  


310 CMR 7.00: Appendix A also requires major modifications to obtain emissions offsets for 
operational emissions (see 310 CMR 7.00: Appendix A(6)).43 As described further in Section 6.1, 
prior to the start of operation, the Proponent will obtain NOx and VOC continuous (i.e., rate-
based) emission offsets for operation of the Project.  


310 CMR 7.00: Appendix A(7) requires applicants to conduct a Source Impact Analysis 
demonstrating that: (1) the emission offsets when considered in conjunction with the proposed 
emissions increase will have a net air quality benefit; (2) emissions will not contribute to 
nonattainment with, or interfere with maintenance by, any other state of any NAAQS; and (3) 
emissions will not interfere with measures required to be included in SIPs for other states for PSD 
or the protection of visibility. The Source Impact Analysis is discussed in Section 6.2.  


 


42  While only NOx emissions continue to be above 25 tpy during the operational period, currently, EPA takes the 
position that both NOx and VOC emissions continue to be subject to NNSR permitting since the Project’s 
potential emissions exceeded the NNSR thresholds for at least one year (see the Vineyard Wind 1 Fact Sheet, 
pg. 52). 


43  As described in the Fact Sheet for the Vineyard Wind 1 OCS Air Permit Modification #1, “EPA determined that 
the emission offset requirements under the CAA and NNSR regulations do not apply to construction emissions 
on the OCS.” 
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Additional conditions for approval under 310 CMR 7.00: Appendix A(8) are also addressed in 
Section 6.  


4.3.3.25 Section 7.00: Appendix B: U Emission Banking, Trading, and Averaging 


310 CMR 7.00: Appendix B establishes the principles and procedures that facilities can use to 
comply with the requirements of 310 CMR 7.18, 310 CMR 7.19, and 310 CMR 7.00: Appendix A. 
310 CMR 7.00: Appendix B contains provisions to allow emissions averaging as well as the 
creation, banking, trading, and use of Emission Reduction Credits (ERCs). 310 CMR 7.00: Appendix 
B(3)(e)2 requires those who use ERCs from the Massachusetts ERC Bank to obtain an amount of 
credit equal to five percent more than the amount needed for the offset calculation. The 
Proponent will comply with the provisions of 310 CMR 7.00: Appendix B that relate to the 
purchase of ERCs, if ERCs from the Massachusetts trading bank are used as offsets under NNSR.  


4.3.3.26 Section 7.00: Appendix C: Operating Permit and Compliance Program 


310 CMR 7.00: Appendix C establishes the requirements of the Massachusetts Operating Permit 
and Compliance Program (also referred to as the “Title V operating permit program”). 310 CMR 
7.00: Appendix C applies to any facility that: 


1. has federal potential emissions equal to or exceeding 50 tpy of VOC or NOx, 10 tpy of any 
single HAP, 25 tpy of any combination of HAPs, or 100 tpy of any other regulated pollutant 
(excluding GHGs).  


2. is subject to a standard under NESHAPs,  


3. is subject to NSPS,  


4. is an affected source under the federal Acid Rain Program, or 


5. is in another source category that EPA determines not to be exempt from the requirement 
to obtain an operating permit.  


The Project is subject to the operating permit requirements of 310 CMR 7.00: Appendix C because 
the facility’s potential emissions exceed 50 tpy of NOx during the operational period. Compliance 
with the requirements of 310 CMR 7.00: Appendix C is discussed in Section 7. 


4.3.4 310 CMR 8.00: The Prevention and/or Abatement of Air Pollution Episode and Air 
Pollution Incident Emergencies 


As described in 310 CMR 8.01, the purpose of 310 CMR 8.00 is to prevent ambient air 
concentrations at any location in the Commonwealth from reaching levels that would constitute 
significant harm or imminent and substantial endangerment to human health. These ambient air 
contaminant concentration levels, as defined by the EPA, are provided in Table 1 of 310 CMR 8.01. 
Many sections of 310 CMR 8.00 merely describe actions that the Department must take with 
respect to air pollution episodes and impose no specific requirements on the Project.  
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The table included in 310 CMR 8.05 directs certain facilities, operations, and industries to cease 
specified activities depending on the nature of the air pollution episode. According to the table, 
all construction activities that generate pollutants should stop during alerts, warnings, and 
emergencies for PM and SO2. During construction, the Proponent will monitor the appropriate 
communication channels, so that construction activities can be stopped during an applicable Air 
Pollution Episode Alert, Episode Warning, or Incident Emergency. 


310 CMR 8.07 requires operators of emission sources to implement, to the extent possible, the 
listed emission reduction action strategies corresponding to the episode level and contaminant 
of concern if an Air Pollution Episode is declared. The Project will follow these action strategies to 
the extent possible if an Air Pollution Episode is declared.  


According to 310 CMR 8.08(5), operators of specified emission sources, including the operators 
of a stationary emission source with the capability of emitting 100 tons or more per year of SO2, 
NO2, PM, CO, or hydrocarbons (HCs), or any other source specified in writing by the Department 
must prepare a standby Emission Reduction Plan (ERP) to reduce or eliminate emissions of air 
contaminants. If requested by EPA, the Proponent will submit an ERP for the Project within 30 
days of such request. 


310 CMR 8.30 establishes that each section of 310 CMR 8.00 shall be construed as separate so 
that if any regulation or sentence, clause, or phrase is held invalid for any reason, the remainder 
of 310 CMR 8.00 and all other regulations continue in full force. This section applies to the Project 
generally, but imposes no specific requirements on the Project.  


4.4 Other Notable Regulations and Standards 


This section summarizes other key federal and international regulations and standards that are 
referenced throughout the remainder of this Application.  


4.4.1 MARPOL Annex VI, the Act To Prevent Pollution From Ships, and 40 CFR Part 1043 


Annex VI of the International Maritime Organization’s (IMO’s) International Convention for the 
Prevention of Pollution from Ships (MARPOL) treaty is the main international treaty that 
addresses air pollution from marine vessels. Annex VI establishes global limits on the sulfur 
content of marine fuels and NOx emissions limits for engines exceeding 130 kW on vessels built 
after 2000 (other than engines used solely for emergencies). The IMO has also adopted legally 
binding energy efficiency measures as amendments to MARPOL Annex VI.  


In the United States (US), MARPOL Annex VI is implemented through the Act to Prevent Pollution 
from Ships (33 U.S.C. §§ 1901-1905) and 40 CFR Part 1043. The Annex VI requirements apply to 
US-flagged ships wherever located and to foreign-flagged ships operating in US waters. However, 
vessels that operate only domestically are exempt from the NOx limits of 40 CFR Part 1043 
provided that their engines meet the requirements of 40 CFR Part 1042 (including Appendix I) and 
have a displacement of less than 30 liters per cylinder.  
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The MARPOL Annex VI NOx emission limits are provided in Table 4-7 (IMO 2019b).  


Table 4-7 MARPOL Annex VI NOx Emission Limits 


Tier 
Implementation 


Date2 


NOx Limit (g/kW-hr)1 


n < 130 130 ≤ n < 2000 n ≥ 2000 


Tier I 20003 17.0 45 · n-0.2 9.8 


Tier II 2011 14.4 44 · n-0.23 7.7 


Tier III4 2016 3.4 9 · n-0.2 2.0 


Notes:  
1. n= maximum engine speed in revolutions per minute. 
2. The MARPOL Annex VI NOx emission limits are nearly identical to the NSPS for non-emergency internal combustion 


engines with a displacement of 30 liters per cylinder or greater (differences are highlighted in bold).  
3. Per 40 CFR § 1043.60, the Tier 1 NOx emission standards apply to engines on vessels with a build date or major 


conversion date between January 1, 2004 and December 31, 2010. However, the Annex VI Tier I standards apply 
to engines installed on US-flagged vessels beginning January 1, 2000 if that vessel operates internationally. 


4. Only applies within NOx Emission Control Areas (ECAs). Tier II standards apply outside ECAs. 


Vessels operating within the North American Emission Control Area (ECA), which extends 200 NM 
off the coast of North America, must use fuel with a maximum sulfur content of 1,000 ppm or use 
an alternative control technology that results in an equivalent emission reduction. However, US-
flagged vessels that operate only domestically are deemed to be in compliance with 40 CFR Part 
1043 if they operate using distillate fuels meeting the specifications of 40 CFR Part 1090.  


Since the Phase 2 SWDA is located within the North American ECA, Project-related vessels must 
comply with the fuel sulfur content limit of 1,000 ppm and the applicable NOx emission limits in 
Table 4-7 (unless they alternatively comply with EPA’s fuel standards at 40 CFR Part 1090 and 
emission standards at 40 CFR Part 1042).  


4.4.2 EPA Marine Compression-Ignition Engine Standards 


40 CFR Part 1042 sets NOx, HC, PM, and CO emission standards44 and certification requirements 
for Category 1, Category 2, and Category 3 marine diesel engines installed on US-flagged vessels. 
The emission standards are structured as a tiered progression (Tiers 1 through 4), with each Tier 
of emission standards becoming increasingly stringent over time. The exact emission limits (in 
g/kW-hr) that apply to each engine depend on the engine’s size, displacement, speed, and/or 
power density. The Tier 1 and 2 marine engine emission standards that were originally adopted 
in 40 CFR Part 94 have been migrated to 40 CFR Part 1042, Appendix I.  


  


 


44  The marine engine emission limits may be presented as NOx + HC or NOx and HC separately.  
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Per 40 CFR Part 1042, Category 1 marine engines have a displacement of less than 7 liters per 
cylinder and Category 2 marine engines have a displacement greater than or equal to 7 liters per 
cylinder and less than 30 liters per cylinder. However, in 40 CFR Part 1042, Appendix I, engines 
with a displacement between 5 and 7 liters per cylinder are considered Category 2 rather than 
Category 1 marine engines. Category 3 marine engines have a displacement at or above 30 liters 
per cylinder. The NOx emission limits for Category 3 engines at 40 CFR Part 1042 are the same as 
the NOx emission standards under 40 CFR Part 1043.  


See Appendix C for a summary table of EPA’s marine compression-ignition engine emission 
standards.  


4.4.3 EPA Nonroad Compression-Ignition Engine Standards 


40 CFR Part 1039 sets NOx, non-methane hydrocarbon (NMHC), PM and CO emission standards45 
and certification requirements for nonroad engines. Nonroad engine means all internal-
combustion engines except motor vehicle engines, stationary engines, engines used solely for 
competition, or engines used in aircraft (see 40 CFR § 1039.801). However, 40 CFR Part 1039 does 
not apply to marine engines that are subject to the marine engine emission standards described 
in Section 4.4.2.  


Similar to the marine engine standards above, these nonroad engine standards are structured as 
a tiered progression (Tiers 1 through 4) and are a function of engine size and model year. The Tier 
1, 2, and 3 nonroad engine emission standards that were originally adopted in 40 CFR Part 89 have 
been migrated to 40 CFR Part 1039, Appendix I. See Appendix C for a summary table of EPA’s 
nonroad compression-ignition engine emission standards.  


4.4.4 EPA Marine and Nonroad Engine Fuel Standards 


40 CFR Part 1090 sets fuel sulfur content standards for diesel fuel that is introduced into 
commerce in the US as well as fuel used in certain marine applications. Per 40 CFR § 1090.300, 
diesel fuel, excluding ECA marine fuel, is subject to a fuel sulfur content limit of 15 ppm. ECA 
marine fuel means diesel, distillate, or residual fuel used, intended for use, or made available for 
use in Category 3 marine vessels (vessels propelled by Category 3 engines) while the vessels are 
operating within an ECA, or an ECA associated area. ECA marine fuel is subject to a fuel sulfur 
content limit of 1,000 ppm, with some exceptions (see 40 CFR § 1090.325). Some key definitions 
in 40 CFR Part 1090 are provided below:  


  


 


45  The nonroad engine emission limits may be presented as NOx + NMHC or NOx and NMHC separately. 
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♦ Diesel fuel means any of the following: (1) Any fuel commonly or commercially known as 
diesel fuel; (2) Any fuel (including nonpetroleum [NP] diesel fuel or a fuel blend that 
contains NP diesel fuel) that is intended or used to power a vehicle or engine that is 
designed to operate using diesel fuel, or (3) Any fuel that conforms to the specifications 
of ASTM D975 (incorporated by reference in § 1090.95) and is made available for use in a 
vehicle or engine designed to operate using diesel fuel. 


♦ Distillate fuel means diesel fuel and other petroleum fuels with a T90 temperature below 
700 °F that can be used in vehicles or engines that are designed to operate using diesel 
fuel. For example, diesel fuel, jet fuel, heating oil, No. 1 fuel (kerosene), No. 4 fuel, DMX, 
DMA, DMB, and DMC are distillate fuels. These specific fuel grades are identified in ASTM 
D975 and ISO 8217. 


♦ Residual fuel means a petroleum fuel with a T90 temperature at or above 700 °F. For 
example, No. 5 fuels and No. 6 fuels are residual fuels. Residual fuel grades are specified 
in ASTM D396 and ISO 8217.  


The Proponent notes that the requirements related to marine diesel fuel that were formerly part 
of 40 CFR Part 80 have been moved to 40 CFR Part 1090 as part of EPA’s Fuels Regulatory 
Streamlining action (see 85 FR 78412). 


 


. 
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5.0 LAER AND BACT ANALYSES  


Section 5 discusses air pollution control technologies. The Project’s Outer Continental Shelf (OCS) sources 
are subject to three related control technology requirements: 


♦ Lowest Achievable Emissions Rate (LAER) per 310 CMR 7.00: Appendix A for nitrogen oxide (NOx) 
and volatile organic compound (VOC) emissions;  


♦ Best Available Control Technology (BACT) per 40 CFR Part 52.21 (federal BACT) for NOx, carbon 
monoxide (CO), particulate matter (PM, 10 microns or smaller as PM10 and 2.5 microns or smaller 
as PM2.5), and greenhouse gas (GHG) emissions; and 


♦ BACT per 310 CMR 7.02 (Massachusetts BACT) for all regulated pollutants. 


Only the Project’s equipment and vessels that meet the definition of an OCS source are subject to LAER 
and BACT.46 Although emissions from vessels servicing or associated with an OCS source (while within 25 
nautical miles [NM] of the OCS source) are counted in the source’s potential emissions when determining 
which pollutants require LAER and BACT, these vessels are not subject to LAER and BACT requirements.  


Section 5.1 provides a summary of available air pollution control technologies for reference in the LAER 
and BACT analyses. The LAER analysis is provided in Section 5.2 and the BACT analysis is provided in 
Section 5.3. Because the federal and Massachusetts BACT requirements are very similar, they are 
addressed together in Section 5.3. 


5.1 Air Pollution Control Technology Review 


5.1.1 Control Technologies for Compression-Ignition Internal Combustion Engines  


The Project’s OCS sources will primarily be compression-ignition internal combustion engines. 
These include engines on vessels and engines on the wind turbine generators (WTGs) and 
electrical service platform(s) (ESP[s]). Air emissions from compression-ignition internal 
combustion engines can be minimized and mitigated through the selection of clean fuels, engine 
design and optimization, process modifications, and add-on pollution controls. Emissions of CO, 
PM, and VOCs are generally minimized by ensuring complete combustion. NOx emissions are 
minimized by reducing the combustion temperature and controlling the mixing of fuel and oxygen 
during combustion to avoid hot spots that generate NOx. Emissions of fuel impurities (PM, sulfur 
dioxide [SO2], and sulfuric acid [H2SO4]) and GHGs are generally minimized through selection of 
clean fuels and good combustion practices. Potential air pollution control technologies for NOx, 


 


46  This interpretation of the applicability of BACT was upheld by the US Court of Appeals for the Ninth Circuit in 
REDOIL vs. EPA (2012). In the opinion of the Court, “Congress therefore did not express an intention to regulate 
associated vessels as OCS sources, or to apply BACT to associated vessels on that basis.” This interpretation of 
BACT applicability can also be found in EPA Region 4’s (2014e) Preliminary Determination & Statement of Basis 
OCS Air Permit OCS-EPA-R4015 for Anadarko Petroleum, Inc.  
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products of incomplete combustion (CO, VOC, and PM), fuel impurities (PM and SO2), and GHGs 
are discussed further in the sections below. The description of potential control technologies is 
generally based on reports prepared by or for the Environmental Protection Agency (EPA) as well 
as engine manufacturers’ (e.g., Wärtsilä, MAN, General Electric) and control technology vendors’ 
websites.  


5.1.1.1 Fuels  


This section describes fuels that can potentially be used in compression-ignition internal 
combustion engines, as well as inherently lower-polluting practices (i.e., the use of battery 
power). The feasibility of using these fuel types for the Project’s OCS sources is addressed in 
Sections 5.2 and 5.3.  


Marine Distillate Fuel 


Marine distillate fuel is a type of liquid petroleum fuel and is similar to the fuel used in diesel 
trucks and diesel nonroad construction equipment. Marine distillate is divided into several types 
under International Organization for Standardization (ISO) (2017) fuel standards: DMX, DMA, DFA, 
DMZ, DFZ, DMB, and DFB (ISO 2017). Marine gas oil (MGO), which includes DMA, DFA, DMZ, and 
DFZ, is a clear, light distillate product with a relatively high cetane value and density (Chevron 
2021). MGO is typically used in small to medium-sized marine vessels (mostly Category 1 engines) 
and for emergency and auxiliary engines on larger vessels (EPA 2009). Marine diesel oil (MDO), 
which includes DMB and DFB, is slightly denser and has a lower cetane value than MGO (Chevron 
2021). MDO is generally created by blending distillate fuel with small amounts of residual fuel oil, 
which raises the fuel’s sulfur content (EPA 2009). MDO is mostly used in Category 2 and 3 engines 
(EPA 2008). According to DNV GL (2014), “due to explosion risks related to the use of highly 
volatile fuels on board ships,” the International Maritime Organization (IMO), per the 
International Convention on the Safety of Life at Sea (SOLAS), has banned the use of fuels with a 
flashpoint lower than 60°C on vessels. 47 Consequently, MDO and MGO must typically have a 
minimum flashpoint of 60°C. 


Marine Residual Fuel  


Marine residual fuel (which includes heavy fuel oil [HFO] or intermediate fuel oil [IFO]) is a dense, 
viscous fuel that typically consists of high-molecular weight hydrocarbons (HCs) and has a high 
energy content. HFO alone is not typically used in marine engines due to its high viscosity. IFO, 
which is more commonly used, is HFO blended with lighter components (IFO has a higher 
proportion of HFO than MDO). Residual fuel contains significantly more sulfur than distillate fuel.  
 


 


47  DMX, which is special light distillate intended mainly for use in emergency engines, can have a flashpoint lower 
than 60°C, but must be stored in drums due to its low flashpoint (Dieselnet c2022; Chevron 2021).  
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The sulfur compounds are primarily emitted as SO2, but a small fraction of the sulfur is converted 
into sulfur trioxide, which forms sulfate (a form of PM). High-molecular weight organic and metals 
compounds agglomerate and form PM. Consequently, combustion of residual fuel results in 
higher sulfur oxide (SOx) and PM emissions, relative to combustion of distillate fuel.  


Ultra-Low Sulfur Diesel (ULSD)  


Ultra-low sulfur diesel (ULSD) is distillate fuel with a sulfur content specification of less than 15 
parts per million (ppm). ULSD used for automotive diesel engines is similar to marine distillate 
fuels. However, automotive diesel fuel is permitted to have a lower flashpoint (a minimum of 55°C 
in the European Union and a minimum of 52°C in the United States [US]) than marine distillate 
fuel (Wright and Wilson 2012). According to Wilbur and Wilson (2012), “while in all other respects 
marine distillate and automotive diesel fuels can be identical, these few degrees difference in 
minimum allowable flashpoint requires that in Europe [and the US] the distillate fuel supply chain 
to ships has to be maintained segregated from that of the automotive diesel market.” Therefore, 
ULSD may not always be available or allowed to be used in certain marine vessels due to its lower 
flash point (which raises a safety concern). 


Natural Gas  


Natural gas is primarily composed of methane (CH4), which is a nontoxic and flammable gas. 
Liquefied natural gas (LNG) is created by cooling natural gas below its boiling point. Liquefying 
natural gas reduces the volume of the gas by a factor of about 600, which makes it significantly 
easier to transport and store (ABS 2015a). Compressed natural gas (CNG) is created by 
compressing natural gas from a utility pipeline at about 100 – 500 psi to a much higher pressure, 
reducing its volume by a factor of ten or more (ACSF 2012). Compared to light fuel oil, use of 
natural gas can reduce SOx, PM, NOx, and carbon dioxide (CO2) emissions (Hefanzi and Rahai 
2008).  


Liquefied Petroleum Gas (LPG)  


Liquefied petroleum gas (LPG) primarily consists of propane and butane, along with some 
propylene and other light HCs (WLPGA 2017). These light HCs are gaseous under normal 
atmospheric conditions, but can be liquefied under moderate pressure. LPG is stored under 
pressure in tanks or cylinders (WLPGA 2017). LPG combustion yields lower CO2 emissions than oil-
based fuels, but slightly higher CO2 emissions than natural gas (WLPGA 2017). Use of LPG virtually 
eliminates SOx emissions (WLPGA 2017). The reduction of NOx emissions relative to oil-based 
fuels depends on the engine technology used (WLPGA 2017).  


Biodiesel 


Biodiesel is a renewable fuel derived from animal fats, vegetable oils, and waste material (Hefanzi 
and Rahai 2008; Chevron 2021). These natural substances are reacted with alcohols to produce a 
fuel with characteristics similar to diesel. Use of pure biodiesel (B-100) in diesel engines requires 
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major engine modifications. Use of a blend of 20% biodiesel and 80% diesel fuel (B-20) does not 
require engine modifications (Hefanzi and Rahai 2008). Compared to traditional liquid petroleum 
fuels, use of B-20 can reduce CO, HC, sulfate, and PM emissions, but can increase NOx emissions 
(Hefanzi and Rahai 2008).  


Methanol  


Methanol (CH3OH) is a type of liquid alcohol fuel. Methanol has lower energy content than 
traditional fuels. Consequently, the space needed to store methanol in a tank is approximately 
double that of traditional diesel fuels (FCBI Energy 2015). Most methanol on the market is 
produced from natural gas, but it can also be produced from renewable raw materials (FCBI 
Energy 2015). Methanol does not contain sulfur and therefore combustion of methanol does not 
produce SOx emissions (FCBI Energy 2015). Methanol combustion also produces low emissions of 
NOx and PM.  


O2Diesel  


O2Diesel is an ethanol-diesel fuel blend. Ethanol has a high oxygen content. The blend typically 
contains approximately 7.7 % by volume of ethanol, 0.6% additive, and the rest is diesel fuel. 
Compared to ULSD, use of O2diesel can reduce PM and CO emissions (Hefanzi and Rahai 2008). 
However, O2Diesel is very flammable; risk of fire and explosion makes this fuel an unattractive 
alternative fuel choice (Hefanzi and Rahai 2008).  


Diesel Fuel with Hydrogen  


Hydrogen can be added to diesel fuel to reduce NOx emissions at low loads. At high loads (above 
40%), the addition of hydrogen can increase NOx emissions (Hefanzi and Rahai 2008).  


Battery Power 


There are a limited number of all electric or hybrid vessels. All electric vessels store shore-supplied 
electricity as their only source of power for propulsion and auxiliary systems. Hybrid vessels use 
engines combined with battery systems that can store shore-supplied power or be recharged 
using excess energy from the vessel’s engines as it travels. The use of battery power produces no 
combustion emissions.  


5.1.1.2 Engine Optimization and Process Modifications 


Control of emissions from compression-ignition internal combustion engines through the 
modification of combustion processes requires a balance between reducing NOx emissions 
without significantly impacting PM emissions, fuel consumption, and efficiency. As EPA (2008) 
explains:  
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Control of diesel emissions via modification of combustion processes is often 
characterized by trade-offs in NOx emissions control vs. other parameters such as PM 
emissions, fuel consumption, and lubricating oil soot loading. For example, lower oxygen 
content (lowering the air-to-fuel ratio) lowers NOx formation but increases PM formation. 
Advanced (earlier) injection timing reduces PM emissions but increases NOx formation. 
Retarded (later) injection timing reduces NOx formation but increases PM formation, 
increases fuel consumption, and at high torque output levels can increase soot 
accumulation within the lubricating oil. During engine development, these trade-offs are 
balanced against each other in order to obtain effective NOx and PM control while 
maintaining acceptable power output, fuel efficiency and engine durability. 


Process modifications that can potentially reduce emissions from compression-ignition internal 
combustion engines are described below. The feasibility of these control techniques for the 
Project’s OCS sources is addressed in Sections 5.2 and 5.3.  


Engine Optimization 


Engine optimization involves control of “in cylinder” parameters for reducing engine emissions 
and improving fuel economy (Hefanzi and Rahai 2008). Engine parameters that can be optimized 
include peak cylinder pressure, peak cylinder temperature, injection pressure, compression ratio, 
fuel injection timing, and air-fuel mixing (related to parameters such as fuel spray configuration), 
among others. Some common engine optimization techniques include: 


♦ Fuel injection timing retard: Delaying the start of fuel injection (i.e., fuel injection timing 
retard) means that the end of injection comes later in the combustion stroke, when the 
cylinder volume is increasing. During this part of the stroke cycle, heat is removed from 
the hot combustion gases through expansion, lowering the temperature of the gases. 
Lowering the temperature of the combustion process (and shortening the premixed 
burning phase) reduces NOx emissions. Injection timing retard typically increases HC, CO, 
PM, and fuel consumption, although these increases can be offset by increasing the 
injection pressure and using multiple injection events to enhance oxidation of PM and 
soot. 


♦ Induced turbulent mixing (high-pressure injection, fuel injection rate shaping, multiple 
injections, and induced charge motion): Induced turbulent mixing increases the 
interaction of soot particles with oxidants, thus lowering PM emissions. Turbulent mixing 
is created through increased injection pressure (i.e., increasing the velocity of fuel spray), 
changes to intake port/valve and/or piston bowl design, and use of multiple/split 
injections. In high-pressure common rail systems, the second pulse of injected fuel causes 
late-combustion turbulent mixing (see the discussion of common rail fuel injection 
systems below). At low loads, increased turbulent mixing can reduce PM, HC, smoke, and  
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fuel consumption by enhancing the mixing of air and fuel, but may increase NOx emissions 
slightly (EPA 2008). At high loads, induced turbulent mixing is less effective at reducing 
PM emissions and fuel consumption, and NOx emissions may increase due to high 
temperatures associated with enhanced mixing (EPA 2008).  


♦ Common rail fuel injection systems: Common rail fuel injection systems can reduce NOx 
and PM emissions by providing precise control of the timing and quantity of fuel delivered 
to an engine over the course of a combustion event. High-pressure common rail injection 
systems use multiple injections and rate shaping (i.e., adjusting the flow rate of fuel 
delivered throughout the injection event as a function of crank angle). In common rail 
systems, only a small amount of fuel is injected early in the compression stroke to prevent 
a rapid increase in temperature and pressure, reducing NOx formation. The remainder of 
the fuel is injected into the established flame, which allows for a steady burn and limits 
the combustion temperature (and NOx formation). To reduce PM emissions, the injection 
event can be split into two discrete events. The second pulse of injected fuel induces late-
combustion turbulent mixing that breaks up soot formed after the first injection event 
and allows further combustion of PM.  


Slide Valves 


Slide valves have been used on slow speed-two-stroke engines to reduce NOx emissions. 
Compared to conventional fuel injection, slide valves optimize spray distribution in the 
combustion chamber, which enhances mixing and lowers heat release. As a result, less NOx is 
formed. In addition, slide valves prevent the leak of fuel into the combustion zone. In conventional 
fuel valves, fuel leaked into the combustion zone can cause fouling, increased soot, and increased 
VOC emissions if combustion temperatures are not high enough for complete combustion 
(Hefanzi and Rahai 2008).  


Reduced Oil Consumption  


According to Hefanzi and Rahai (2008), “Cylinder lubrication contributes significantly to the PM 
emission rate and the overall cost of the engine operation.” Reduced oil consumption can be 
accomplished through the redesign of the power assembly (pistons, piston rings, and cylinder 
liners), valve stem seals, and improved crankcase ventilation systems. These improvements to the 
engine design reduce oil consumption by decreasing oil leakage into the engine’s intake and 
exhaust ports and improving drainage of lubrication oil within the engine (EPA 2008). Some engine 
manufacturers have developed electronically controlled lubricating systems that inject a specific 
volume of oil into the cylinder every 4 or more revolutions. Electronic timing of the oil injection 
ensures that oil is delivered directly onto the cylinder’s ring packs, which maximizes lubrication 
and minimizes waste (Hefanzi and Rahai 2008).  
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Fuel-Water Emulsions 


Fuel-water emulsions consist of fuel, water, and emulsifying and/or stabilizing agents. When 
water is emulsified with the fuel, vaporization of the water during combustion increases fuel 
dispersion, which enhances the efficiency of combustion. Vaporization of water in the mixture 
also absorbs combustion heat, which lowers the combustion temperature and reduces NOx 
formation. However, by cooling the combustion temperature, the products of incomplete 
combustion increase. 


Direct Water Injection (DWI) 


Direct water injection (DWI) technology uses a principle similar to fuel-water emulsions to reduce 
NOx emissions. Water introduced into the combustion process absorbs combustion energy, which 
lowers the peak combustion temperature, and consequently NOx emissions. The injection of 
water into the combustion chamber or intake manifold can be controlled electronically, which 
allows precise control over the timing and quantity of water injected. This enables water to be 
introduced into the combustion process in a way that maximizes NOx reduction while minimizing 
increases of other criteria pollutants and fuel consumption.  


Intake Air Humidification 


Intake air humidification works similarly to DWI and fuel-water emulsions to reduce NOx 
formation. Increasing the humidity (water content) of the engine’s intake air reduces the peak 
temperature of combustion and consequently, NOx formation. The humidity of the intake air can 
be increased by injecting a water mist into the air as it exists the compressor stage of the 
turbocharger. The hot compressed air evaporates the injected mist. Intake air humidification 
requires almost twice as much water as DWI and fuel-water emulsions to achieve the same 
reduction in NOx emissions.  


Charge Air Cooling (Aftercoolers) 


Lowering the intake manifold temperature lowers the peak combustion temperature, which in 
turn reduces NOx emissions. Typically, heat exchangers (known as aftercoolers) are used to cool 
the engine’s intake gases. The aftercooler is usually located between the turbocharger 
compressor outlet and the intake manifold. In marine applications, heat exchangers can use 
seawater to absorb energy from the intake gases. Most Category 1 and 2 marine diesel engines 
are equipped with aftercoolers (and turbocharging). 


Turbocharger Improvements  


Significant improvements to turbochargers have been made in recent years to help maintain 
sufficient air flow to the engine, which reduces the formation of elemental carbon PM. Most 
category 1 and 2 marine diesel engines are equipped with turbocharging (and aftercooling). 
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Exhaust Gas Recirculation (EGR) System 


In an exhaust gas recirculation (EGR) system, a portion of exhaust gases are retained or returned 
to the engine’s cylinder. The recycled exhaust gas reduces the presence of molecular oxygen (an 
important component of the NOx reaction mechanism) and absorbs some energy during 
combustion. Reducing the combustion temperature and the amount of oxygen available for the 
reaction reduces NOx emissions (EPA 2008; EPA 2009). For EGR to be effective, the input exhaust 
gas should not contain PM because PM causes complications in turbocharger operation and 
increased deterioration and resistance due to the deposition of PM within the combustion 
chamber, along piping, valves, and other components (Hefanzi and Rahai 2008). However, this is 
difficult to achieve, especially for ocean-going vessels that use residual fuel oil.  


Open and Closed Crankcase Ventilation System  


During diesel engine combustion, a small fraction of combustion gas escapes into the crankcase. 
This “blowby gas” combines with oil in in the crankcase, creating a gaseous stream containing fuel 
combustion products, oil droplets, and partially combusted lubrication oil. To avoid damaging the 
oil pan, this gaseous stream must be vented into the atmosphere (open crankcase engines) or 
back into the engine intake air (closed crankcase engines) (Nelson 2010). Both open and closed 
crankcase ventilation systems remove oil mist and PM from the crankcase exhaust stream using 
centrifugal force or filtration (Nelson 2010). Improvements to crankcase ventilation can reduce 
oil consumption. 


Engine Derating  


Derating is a retrofit that lowers an engine’s maximum continuous rating (i.e., maximum power 
output while running continuously). Derating can be used by vessels that consistently operate at 
a speed that is lower than the vessel’s design speed to optimize the engine load. Improving the 
match between the vessel’s operational speed and the engine’s optimal load can reduce fuel 
consumption. Derating measures will only reduce NOx if the peak combustion temperature is 
lower at the reduced load. Engines that operate at relatively constant combustion temperatures 
across loads will not significantly reduce NOx emissions by derating. Derating requires the 
replacement of several engine and turbocharger components and potentially the installation of a 
new propeller (GloMEEP [date unknown]; MAN Diesel & Turbo 2013).  


Good Combustion Practices 


Using good combustion practices allows engines to operate more efficiently, thereby reducing 
fuel usage and emissions of all pollutants. Good combustion practices include: 


1. operating engines according to the manufactures’ specifications; 


2. maintaining proper air-to-fuel ratio, residence time, and temperature to minimize 
emissions; and 
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3. performing regularly scheduled evaluations, inspections, and required maintenance to 
ensure proper operation of the engine (EPA Region 4 2011d). 


5.1.1.3 Aftertreatment Control Technologies  


This section discusses emissions control technologies that involve the use of aftertreatment 
devices (i.e., add-on pollution controls), which are placed in an engine’s exhaust system. Sections 
5.2 and 5.3 discuss the feasibility of using these control technologies for the Project’s OCS sources.  


Selective Catalytic Reduction (SCR) 


Selective catalytic reduction (SCR) is a commonly-used add-on pollution control technology that 
significantly reduces NOx emissions from diesel engines. NOx within the exhaust gas combines 
with ammonia to form water and nitrogen in the presence of a catalyst. The catalyst allows the 
reaction to take place at a relatively low temperature. The reaction has a relatively narrow 
exhaust gas temperature window; below approximately 650°F, the reaction is too slow and NOx 
removal efficiency suffers, while above 850°F the catalyst is rapidly destroyed. Ammonia is 
supplied for the reaction by injecting anhydrous ammonia, aqueous ammonia, or a water-urea 
solution into the engine exhaust gas by means of an injection grid upstream of the SCR reactor. 
Since sulfur compounds can reduce the effectiveness of an SCR catalyst, ULSD should be used in 
diesel engines outfitted with SCR.  


Selective Non-Catalytic Reduction (SNCR)  


Selective non-catalytic reduction (SNCR) works just like SCR, but without the catalyst. In an SNCR, 
NOx is reduced into N2 and water using a nitrogen-based reducing agent (e.g., ammonia or urea) 
that is injected into the engine’s exhaust gas. Without the catalyst, SNCR requires higher exhaust 
temperatures than SCR to reduce NOx. For ammonia-based SNCR systems, the optimum 
temperature range is 1,600 – 2,000 °F; for urea systems, the optimum range is 1,650 – 2,100 °F 
(EPA 2002). At lower temperatures, some of the reducing agent passes through the system 
unreacted. At higher temperatures, the reducing agent oxidizes and additional NOx forms. 


Lean NOx Catalyst  


Lean NOx catalysts (also known as lean De-NOx catalysts or hydrocarbon SCR) are flow-through 
post-combustion devices that work similarly to SCR, but use HCs or other exhaust gas components 
(e.g., CO or alcohols) to reduce NOx.  


SOx Scrubber 


SOx scrubbers are a type of exhaust gas cleaning system (EGCS) often used on stationary sources 
to reduce SOx and direct sulfate PM emissions (EPA 2009). These applications typically use lime 
or caustic soda to neutralize H2SO4 in the scrubber washwater. On ocean-going marine vessels, 
seawater can be used to absorb SOx from the engine’s exhaust. In a seawater scrubber, exhaust 
gases are brought into contact with seawater by spraying seawater into the exhaust stream or 
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routing exhaust gases through a seawater bath. The SOx reacts with water to form H2SO4. Then, 
the H2SO4 reacts with carbonate and other salts in the seawater to form sulfates. The seawater is 
then treated to remove the solid sulfates and raise the pH prior to discharge back into the sea 
(EPA 2009). In another type of SOx scrubber, exhaust gases are brought into contact with fresh 
water contained on the ship. Caustic soda added to the fresh water neutralizes sulfur in the 
exhaust gas. A portion of the scrubber water is bled off from the system for treatment. In both 
scrubber systems, the solids are collected and held for onshore disposal (EPA 2009). 


NOx Scrubber  


NOx scrubbers are a type of EGCS used to reduce NOx emissions. In a NOx scrubber, water is used 
to absorb NOx from the engine exhaust. However, use of this NOx pollution control technology 
creates a high-volume, nitrogen-rich wastewater stream which, if discharged to the sea, would 
cause nitrogen loading of the water (EPA 2009).  


NOx Adsorber 


A NOx adsorber, or lean NOx trap, “traps NOx in the form of a metal nitrate during lean operation 
of the engine” (Nelson 2010). NOx adsorbers contain materials, usually barium hydroxide or 
barium carbonate, that capture NOx under lean conditions. Then, under rich operating conditions, 
the stored NOx is released and catalytically oxidized (Nelson 2010).  


Diesel Particulate Filter (DPF)/Catalytic Diesel Particulate Filter (CDPF) 


Diesel particulate filters (DPF) are the most effective exhaust aftertreatment used for the control 
of diesel PM emissions (EPA 2008). DPF are wall-flow filter devices that physically trap fine PM by 
forcing the engine exhaust through a porous media with extremely small openings and long 
pathways (Nelson 2010). Additional pumping work is required to force the engine exhaust through 
the porous medium, which, depending on the operating load, can result in higher fuel 
consumption (EPA 2008). In a DPF, the collected PM is actively oxidized; high temperature exhaust 
gas, a fuel burner, or an electric heater is used to increase the temperature of the filter so that 
PM can be oxidized. The exhaust gas must reach approximately 500 °C in a DPF (Nelson 2010). 


Catalytic diesel particulate filters (CDPF) are passive devices containing catalysts that oxidize PM. 
CDPF require lower temperatures than DPF (200 °C to 300 °C) (Nelson 2010). However, at higher 
exhaust temperatures, CDPF can oxidize SO2 to sulfate PM, reducing the effectiveness of the 
control technology (EPA 2008). CDPF can also catalytically oxidize CO and HC, provided that the 
exhaust temperature is sufficient enough to facilitate regeneration of the catalyst (Nelson 2010).  


Baghouse (Fabric Filter)  


Baghouses, also known as fabric filters, consist of one or several isolated compartments 
containing rows of fabric bags. Baghouses operate similarly to vacuum cleaner. As engine exhaust 
passes through the fabric, PM in the exhaust gas is retained on the upstream face of the bag. As 
particles collect on the upstream face of the bag, the efficiency of the fabric filter increases 
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because the layer of dust creates a barrier with tortuous pores that trap particles. Dirty engine 
exhaust gas can either be blown through the filter (positive pressure) or drawn into the filter 
(negative pressure) by a fan. Substantial pressure (and therefore energy) is required to force air 
through the filter. Baghouse filters operate in cycles, alternating between relatively long periods 
of filtering and short periods of cleaning. During cleaning, captured dust is removed from the 
fabric surface for subsequent disposal. Baghouses can typically accommodate exhaust 
temperatures up to about 500 °F.  


Flow-Through Filter (FTF) 


In a flow-through filter (FTF) engine exhaust gas flows through a network of channels consisting 
of a catalyzed wire mesh or a corrugated metal foil. PM collects on the surface of the metal fibers 
and is then oxidized by the catalytic coating. FTF can operate over a wide range of exhaust flows 
and temperatures (Nelson 2010). This technology can be retrofitted on diesel engines where wall-
flow type filters (such as DPF) are unsuitable (Nelson 2010).  


Diesel Oxidation Catalyst (DOC) 


Diesel oxidation catalysts (DOCs) are flow-through devices containing a catalytic coating that 
oxidize CO, gaseous HCs, and liquid HCs, thus lowering PM and CO emissions (Nelson 2010). 
Platinum and platinum/palladium DOC technology can also be used for HC emission control. 
Depending on the exhaust temperature and the platinum content of the catalyst, DOC may oxidize 
SO2 to sulfate PM, lowering the effectiveness of the control technology for PM. DOC is efficient at 
temperatures at or above 250 °C (EPA 2008).  


4-Way Catalytic Converter 


A 4-way catalytic converter can simultaneously reduce emissions of CO, HC, NOx, and PM on a 
single support. 4-way catalytic converters can enable diesel engines to meet stringent emission 
limitations while minimizing the space needed for post-combustion treatment systems (Millet et 
al. 2009).  


Carbon Capture and Sequestration  


Carbon capture and sequestration (CCS) is a technology that captures CO2 emissions from 
combustion and prevents those emissions from entering the atmosphere (CCSa 2018). CCS 
consists of four parts: 1) capturing the CO2, 2) compression, 3) transport of the compressed CO2, 
and 4) sequestration. During capture, CO2 is separated from the gases produced during a 
combustion process. CO2 is then compressed to make it easier to transport. Compressed CO2 is 
transported by pipeline, road tanker, or ship to a safe storage location. CO2 is sequestered (stored) 
in specific types of geological rock formations such as coal seams or oil and gas reservoirs several 
miles below the earth’s surface (CCSa 2018).  



http://www.ccsassociation.org/what-is-ccs/
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5.1.2 Control Technologies for SF6-Containing Equipment  


As described in Sections 2.2.6.2 and 2.3.4.2, sulfur hexafluoride (SF6) will be used to insulate 
electrical equipment on the WTGs and ESP(s). This section describes potential control 
technologies for SF6-containing equipment on the WTGs and ESP(s) in the event that EPA 
determines such equipment meet the definition of an OCS source and are subject to a control 
technology review (see Section 3.1.1).  


SF6 is commonly used in the power industry to provide protection from short circuits and arcs, 
particularly where there are space constraints. SF6 is very chemically stable and is used in sealed 
systems, although some leaks (i.e., fugitive emissions) from those sealed systems are possible. 
Potential control technologies to reduce fugitive emissions of SF6 include:  


♦ Use of air insulated equipment: For onshore applications, both air insulated switchgear 
(AIS) and gas insulated switchgear (GIS) are commonly used in utility, industrial, and 
commercial electrical equipment applications. AIS uses air as the main insulating medium. 
AIS requires significantly more space, is heavier, and requires more parts than GIS. AIS 
also requires more frequent maintenance, and performance and integrity of AIS is 
negatively affected by environmental contaminants and humidity. GIS is inherently arc 
resistant and has better heat dissipation properties. GIS is more commonly used in high 
voltage applications, although the Proponent is aware of one supplier (Siemens) 
beginning to market reduced-size AIS for onshore high-voltage applications.  


♦ Use of alternative fluorinated chemicals (fluorinitriles): The Proponent is aware of some 
suppliers marketing blends of fluoronitrile gas (mixtures of fluoronitrile gases and 
distillates of air [e.g., CO2 and oxygen]) for some electrical equipment, including some 
medium-voltage GIS. Fluoronitrile blends have been used in demonstration projects and 
limited commercial applications. Additional maintenance may be required, effectiveness 
may be reduced at lower temperatures, and there is currently less infrastructure to reuse 
or dispose of the SF6 replacement gases. 


♦ Use of sealed SF6-insulated equipment with leak detection systems: This control 
technology involves the use of SF6-insulated electrical equipment that are sealed for their 
useful life and are equipped with SF6 leak detection systems.  


5.2 LAER Analysis  


As described in Section 4.3.3.24, under the Nonattainment New Source Review program (310 
CMR 7.00: Appendix A), the Project’s OCS sources must meet the Lowest Achievable Emission 
Rate (LAER) for NOx and VOC. LAER is defined in 310 CMR 7.00: Appendix A as the more stringent 
rate of emissions of:  
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(a)  the most stringent emissions limitation which is contained in any State Implementation 
Plan (SIP) for such class or category of stationary source, unless the owner or operator of 
the stationary source demonstrates that such limitations are not achievable; or  


(b)  the most stringent emissions limitation which is achieved in practice by such class or 
category of stationary source (this limitation, when applied to a modification, means the 
lowest achievable emissions rate for the new or modified emissions units within a 
stationary source).  


LAER is expressed as an emission rate and may be achieved from one or a combination of: (1) a 
change in the raw material processed (i.e., a change in fuel type); (2) a process modification; and 
(3) add-on pollution controls (EPA 1990). In no event shall LAER allow a proposed new or modified 
stationary source to emit any pollutant in excess of the amount allowable pursuant to applicable 
New Source Performance Standards (NSPS) of 40 CFR Part 60.  


The LAER analysis for engines on vessels that become OCS sources is provided in Section 5.2.1, 
whereas the LAER analysis for engines on the WTGs and ESP(s) is provided in Section 5.2.2. 
Although LAER is usually determined separately for each regulated New Source Review (NSR) 
pollutant at or above the significance level, these emission sources (i.e., engines) support a 
different approach because engine design impacts both NOx and VOC emissions. For example, 
minimizing NOx emissions from an engine by reducing high temperature combustion can result in 
increasing VOC emissions. Some control technologies can reduce emissions of both pollutants. 
For these reasons, the following analysis addresses LAER for both NOx and VOC.  


5.2.1 NOx and VOC LAER for Engines on Vessels Operating as OCS–Sources  


This section presents the NOx and VOC LAER analysis for compression-ignition internal 
combustion engines operating on vessels while those vessels meet the definition of an OCS 
source. The types of vessels used during the Project that may become OCS sources are described 
in Section 3.1.1.  


5.2.1.1 NOx and VOC Limits in State Implementation Plans 


The Proponent conducted a review of SIPs on EPA’s website “Approved Air Quality 
Implementation Plans.” 48  The Proponent identified two California SIP regulations for 
compression-ignition internal combustion engines on vessels that are stricter than those 
contained in any other SIP: 


 


48  For each state/territory, the webpages “EPA Approved Regulations” and “EPA Approved Nonregulatory 
Provisions and Quasi-Regulatory Measures” were reviewed using the search terms “vessel,” “marine,” “boat,” 
“ship,” “craft,” “port,” “harbor,” “mobile,” “off-road,” and “nonroad” (EPA 2021).  
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♦ Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean-Going 
Vessels At-Berth in a California Port (13 CCR § 2299.3 and 17 CCR § 93118.3, dated January 
2, 2009).  


♦ Airborne Toxic Control Measure for Commercial Harbor Craft (17 CCR § 93118.5, excluding 
(e)(1), dated November 19, 2008)  


California’s “At-Berth Regulation” at 13 CCR § 2299.3 and 17 CCR § 93118.3 requires vessel 
operators visiting California ports to reduce at-berth emissions from auxiliary engines on ocean-
going vessels by either: 1) turning off auxiliary engines and connecting the vessel to some other 
source of power (most likely grid-based shore power); or 2) using alternative control technologies 
that achieve equivalent emission reductions (CARB 2017b). This requirement does not apply to 
the Project’s OCS sources because Project-related vessels will not be OCS sources while at-berth.  


California’s “Commercial Harbor Craft Regulation” at 17 CCR § 93118.5 requires all engines in 
“newly acquired” harbor craft that are intended to operate in any Regulated California Waters to 
be certified to meet the EPA Tier 2, Tier 3, or Tier 4 marine engine emission standards in effect at 
the time of acquisition (see 17 CCR § 93118.5(e)(3) and (4)). Under this regulation, marine engines 
for newly acquired in-use harbor craft are not required to meet Tier 4 marine standards, but 
engines that are already certified as meeting Tier 4 marine standards cannot be replaced with 
lower Tier engines (17 CCR § 93118.5(e)(3)). Any engines in newly acquired new harbor craft must 
meet applicable EPA Tier 2, 3, or Tier 4 marine standards in effect at the date of vessel acquisition 
(17 CCR § 93118.5(e)(4)). Vessels that could become OCS sources will not be “newly acquired” by 
the Proponent. Instead, the Proponent will contract with marine construction firms for specific 
activities, and the Proponent will not control the vessels (i.e., all vessels will be owned and 
operated by a third-party). Therefore 17 CCR § 93118.5(e)(3) and 17 CCR § 93118.5(e)(4) do not 
apply to the Project’s OCS sources. 


The Commercial Harbor Craft Regulation also requires the eventual replacement or cleanup of 
pre-Tier 1 or Tier 1 engines used in ferries, excursion vessels, tugboats, towboats, push boats, or 
multipurpose harbor craft. Under 17 CCR § 93118.5(e)(6), Tier 1 and earlier engines in these vessel 
types must meet emission limits equal to or cleaner than EPA Tier 2 marine engine emission 
standards through engine replacement, modification, or retrofit by the dates provided in the 
compliance schedules (CARB 2017a). The compliance dates are designed to clean up the fleet's 
oldest and dirtiest engines first, while giving more time for relatively newer, Tier 1 engines to be 
upgraded or replaced. 


Based on the EPA-approved 2008 version of the Commercial Harbor Craft Regulation that is 
incorporated into the California SIP, these vessel types are defined as:  


♦ Ferry: A harbor craft having provisions only for deck passengers or vehicles, operating on 
a short run, on a frequent schedule between two points over the most direct water route, 
and offering a public service of a type normally attributed to a bridge or tunnel. 
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♦ Excursion vessel: A self-propelled vessel that transports passengers for purposes 
including, but not limited to, dinner cruises; harbor, lake, or river tours; scuba diving 
expeditions; and whale watching tours. "Excursion Vessel" does not include crew and 
supply vessels, ferries, and recreational vessels. 


♦ Tugboat: Any self-propelled vessel engaged in, or intending to engage in, the service of 
pulling, pushing, maneuvering, berthing, or hauling along side other vessels, or any 
combination of pulling, pushing, maneuvering, berthing or hauling along side such vessels 
in harbors, over the open seas, or through rivers and canals. Tugboats generally can be 
divided into three groups: harbor or short-haul tugboats, ocean-going or long-haul 
tugboats, and barge tugboats. "Tugboat" is interchangeable with "towboat" and "push 
boat" when the vessel is used in conjunction with barges.  


♦ Towboat or push boat: Any self-propelled vessel engaged in or intending to engage in the 
service of pulling, pushing, or hauling along side barges or other vessels, or any 
combination of pulling, pushing, or hauling along side barges or other vessels. Push boats 
and towboats are interchangeable terms. 


♦ Multipurpose harbor craft: A harbor craft that serves as a ferry, excursion vessel, tugboat, 
or towboat but is also used as a work, crew and supply, pilot, fishing, supply, or other 
vessel.49  


With respect to multipurpose harbor craft, California regulators have made it clear that the 2008 
version of the Commercial Harbor Craft Regulation was only intended to include vessels that first 
meet the definition of a ferry, excursion vessel, tugboat, towboat, or push boat, but are 
sometimes used for other activities (e.g., transport of crew and supply). Vessels that function 
exclusively as work boats, crew and supply vessels, pilot vessels, fishing vessels, or supply vessels 
are not subject to the 2008 version of 17 CCR § 93118.5(e)(6). Crew and supply vessels, barges,  
 


 


49  Work boat means a self-propelled vessel that is used to perform duties such as fire/rescue, law enforcement, 
hydrographic surveys, spill/response, research, training, and construction (including drilling). Crew and supply 
vessel means a self-propelled vessel used for carrying personnel and/or supplies to and from off-shore and in-
harbor locations (including, but not limited to, off-shore work platforms, construction sites, and other vessels). 
Pilot vessel means a vessel designed for, but not limited to, the transfer and transport of maritime pilots to and 
from ocean-going vessels while such vessels are underway. Fishing vessel means a self-propelled vessel that is 
either: (A) a commercial vessel dedicated to the search for, and collection of, fish for the purpose of sale at 
market or directly to a purchaser(s), or (B) a charter vessel used for hire by the general public and dedicated to 
the search for and collection of, fish for the purpose of general consumption. Supply vessel means a self-
propelled vessel used for carrying supplies to and from off-shore and in-harbor locations including, but not 
limited to, off-shore work platforms, construction sites, and other vessels. 
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and dredge vessels were subsequently added to the list of vessels subject to 17 CCR § 
93118.5(e)(6) in 2011.50 However, the 2011 version of the regulations are not incorporated into 
the California SIP.  


The following vessel types and engines are exempt from 17 CCR § 93118.5(e)(6), as incorporated 
into the California SIP: 


♦ Temporary replacement vessels (a temporary replacement vessel is only exempt upon 
written approval and can only be used as a replacement for up to one year) 


♦ Temporary emergency rescue/recovery vessels 


♦ Recreational vessels, registered historic vessels, US Coast Guard (USCG) vessels, and 
military tactical support vessels 


♦ Near-retirement vessels (must be taken out of service within one year of its engines’ 
compliance date)  


♦ Engines less than 50 horsepower  


♦ An engine or vessel that is operated less than 300 hours per calendar year 


♦ Ocean-going vessels other than ocean-going tugboats and towboats. Ocean-going vessels 
are defined as a commercial, government, or military vessels meeting any one of the 
following criteria: 


o (A) a vessel greater than or equal to 400 feet in length overall as defined in 50 CFR § 
679.2, as adopted June 19, 1996; 


o (B) a vessel greater than or equal to 10,000 gross tons per the convention 
measurement (international system) as defined in 46 CFR 69.51-.61, as adopted 
September 12, 1989; or  


  


 


50  As explained in CARB’s (2010) Initial Statement of Reasoning for the Proposed Rulemaking related to the 2011 
amendments to the Commercial Harbor Craft (CHC) Regulation, “The primary purpose of the proposed 
amendments is to subject diesel-fueled engines on crew and supply, barge, and dredge vessels to in-use engine 
requirements of the CHC regulation. The staff is proposing to add crew and supply vessels because updated 
information shows that these vessels have similar or greater emissions than vessel categories currently 
controlled by the CHC regulation. The addition of barge and dredge vessels will amend a situation where this 
class of vessels are subject to two different statewide regulations.” 
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o (C) a vessel propelled by a marine compression-ignition engine with a per cylinder 
displacement of greater than or equal to 30 liters. 


Ocean-going tugboats and towboats are defined as tugboats and towboats with a 
“registry” (foreign trade) endorsement on its USCG certificate of documentation, or 
tugboats and towboats that are registered under the flag of a country other than the US. 


Vessels used during the Project will not meet the definition of a ferry or excursion vessel. Vessels 
meeting the definition of tugboat, towboat, push boat, and/or multipurpose harbor craft will 
likely be used during the Project. While it is not anticipated that those vessels will become OCS 
sources (see Section 3.1.1), if tugboats, towboats, push boats, and/or multipurpose harbor craft 
used during the Project anchor to the seabed or moor to an OCS source to remain stationary while 
performing work, these vessels would be subject to 17 CCR § 93118.5(e). 


Aside from the emission standards for marine compression-ignition internal combustion engines 
incorporated into California’s SIP, the Proponent’s review of SIPs found no other NOx or VOC 
emission limitations relating to marine compression-ignition internal combustion engines. Most 
other SIP provisions relating to marine vessels regulate: (1) VOC emissions from marine tank 
vessel loading operations for vessels used to transport gasoline, other organic liquids, and toxic 
chemicals; (2) VOC emissions from fiberglass boat manufacturing; (3) VOC emissions from vessel 
coating operations, or (4) visible emissions from vessel engines. Although there may be offshore 
bunkering of fuel during the Project, bunkering vessels would not be OCS sources during the 
refueling operation and the SIP provisions apply to liquids more volatile than the fuel that will be 
used by vessels working on the Project. The Proponent will not be coating any vessels while they 
are OCS sources. 


5.2.1.2 Limits Achieved in Practice 


This section reviews NOx and VOC emission limits for marine engines that have been achieved in 
practice as well as relevant LAER determinations. Per EPA guidance, the Proponent has made a 
good faith effort to compile appropriate information from available sources. 


Sources Used to Evaluate Limits Achieved in Practice 


Several sources were used to evaluate the most stringent NOx and VOC emissions limitations that 
have been achieved in practice. The first step was to perform a search on EPA’s RACT/BACT/LAER 
Clearinghouse (RBLC). The RBLC provides a central database of air pollution control technologies 
implemented for various sources and summarizes past Reasonably Available Control Technology 
(RACT), BACT, and LAER decisions contained in NSR permits. The RBLC was searched for the 
following sources with a process name containing “vessel,” “ship,” “boat,” “marine,” “craft,” or 
“propulsion” for the last ten years in the US: 


♦ Large Internal Combustion Engines (> 500 horsepower [hp]) – Fuel oil (process type 
17.110) and Other liquid fuel and liquid fuel mixtures (process type 17.120) 
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♦ Small Internal Combustion Engine (< 500 hp) – Fuel Oil (process type 17.210) and Other 
liquid fuel and liquid fuel mixtures (process type 17.220) 


♦ Misc. Internal Combustion Engines (process type 19.800)  


No matching entries were found for any LAER determinations. However, several matching BACT 
entries were found. Relevant entries with NOx and VOC emission limits in terms of grams per 
kilowatt-hour (g/kW-hr) are summarized in the following table.  


Table 5-1 Relevant RBLC NOx and VOC Emission Limits for Marine Engines  


Project Emission Source 
NOx Limit 
(g/kW-hr)1 


VOC Limit 
(g/kW-hr)1 


Control Method Description 


Eni US Operating 
Company Inc. Holy Cross 
Drilling Project  


Main propulsion 
generators (9,910 hp) 


12.7 0.39 Good combustion practices and engines 
incorporating process modifications 


BHP Billiton Petroleum 
Sake Prospect Drilling 
Project  


Main propulsion 
diesel engines (5,096 
hp)  


12.1 0.62 (loads 
<55%); 0.50 
(loads ≥55%) 


Good combustion practices and engines 
incorporating process modifications  


Main propulsion 
diesel engines (5,875 
hp) 


18.1 0.39 Good combustion practices and engines 
incorporating process modifications  


Murphy Exploration and 
Production Company  


Diesel engines (6,789 
hp) 


26 none Good combustion practices and engines 
incorporating process modifications  


Anadarko Petroleum 
Corporation EGOM 
Project  


Main propulsion 
diesel engines (9910 
hp & 6610 hp) 


12.7 0.35 Good combustion practices and engines 
incorporating process modifications  


Anadarko Petroleum 
Corporation Diamond 
Blackhawk Drilling 
Project  


Main propulsion 
diesel engines (6,035 
hp & 12,069 hp) 


10.57 
(loads 
≥50%) 


 Good combustion practices and engines 
incorporating process modifications  


Notes:  


1. All emission limits are on a 24-hour rolling average basis.  


The NOx emission limits presented in the above table are higher (i.e., less stringent) than EPA’s 
NOx or HC + NOx emission standards at 40 CFR Part 1042 for nearly all engine Tiers, engine sizes, 
and engine displacements.51 The RBLC also contained Prevention of Significant Deterioration 
(PSD) BACT entries for other emission sources associated with the projects identified in Table 5-1, 


 


51  EPA’s marine engine NOx emission standards may be higher for certain Tier 1 engines (depending on engine 
speed rating) and Tier 2 and 3 engines with a displacement greater than 25 liters per cylinder. A direct 
comparison of the VOC emission limits in Table 5-1 to EPA’s marine engine standards is challenging, since EPA’s 
emission limits are mostly presented as NOx + HC limits, and the applicable emission limits depend on the 
engines’ size and displacement. 
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but those sources had no NOx or VOC emission limits in terms of g/kW-hr. The control methods 
for these emission sources were the use of good combustion practices, low sulfur fuels, and 
engines that incorporate process modifications.  


Other sources used to evaluate NOx and VOC emission limits that have been achieved in practice 
are summarized in the following table. The Proponent is unaware of air pollution control 
technologies employed outside the US that are not employed inside the US. 


Table 5-2 Sources Used to Evaluate NOx and VOC LAER for Marine Engines  


Source  Summary of Findings  
California Air Resources Board’s 
(CARB’s) (2022a) BACT 
Determination Tool  


Review of BACT determinations from the last ten years for all units firing liquid 
petroleum fuels found no determinations for engines similar to the Project’s 
marine engines. 


CARB’s (2022b) Verified 
Technologies List  


Only identifies one emission control technology for marine diesel engines: 
Rypos, Inc. Active Diesel Particulate Filter. This is not applicable to NOx or VOC 
control; it is designed to control PM. 


South Coast Air Quality Management 
District LAER/BACT Determinations 
(2022)  


Review of determinations for internal combustion engines (I.C. Engine - 
Portable, Compression Ignition and I.C. Engine - Stationary, Non-Emergency) 
found no determinations relating to marine engines. 


EPA (2022c) Verified Technologies 
List  


 


Identifies 10 Marine Engine Emissions Upgrade Kits as verified emission 
control technologies for NOx, HC, PM, and/or CO for specific models of 
Caterpillar diesel engines used in marine applications. Identifies the XeroPoint 
Hybrid Tugboat Retrofit System as a NOx, HC, PM, and CO emission control 
technology for harbor tugboat vessels with auxiliary generator engines with 
rated horsepower range between 100 and 750 hp and main propulsion 
engines up to 5,000 hp each.  


EPA's (2022b) Policy Bulletin Board  EPA’s Air Permit Policy & Guidance Databases were searched using the phrase 
“marine engine.” The results of this search yielded no relevant results.  


Recent OCS Air Permit/PSD permits 
issued by the EPA and their 
associated Statement of Basis52 


Permits for the following projects were reviewed:  


♦ Vineyard Wind 1 - 800 Megawatt (MW) Windfarm (Permit No. OCS-R1-
03-M1; EPA Region 1 2019a, 2022b) 


 


52  OCS Air Permits issued by EPA Region 10 to Shell were excluded from the LAER and BACT analysis due to the 
numerous challenges Shell faced when complying with the terms of the permits, which call into question 
whether compliance was ever “achieved in practice” (US DOI 2013). Testing of Shell’s emission sources revealed 
that the terms of the permits were unrealistic. In 2012, EPA issued two separate Notices of Violation to Shell 
due to multiple permit violations for the Discoverer drillship and Kulluk drilling unit and their associated fleets. 
(US DOI 2013). EPA terminated Shell’s Discoverer drillship and Kulluk drilling unit OCS Air Permits in 2013.  
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Table 5-2 Sources Used to Evaluate NOx and VOC LAER for Marine Engines (Continued) 


Source  Summary of Findings  
Recent OCS Air Permit/PSD permits issued 
by the EPA and their associated Statement 
of Basis (Continued) 


♦ South Fork Wind - 130 MW Windfarm (Permit No. OCS-R1-04; 
EPA Region 1 2021, 2022a) 


♦ Deepwater Wind New England - Meteorological Buoy (Permit 
No. OCS-R1-02; EPA Region 1 2019b). 


♦ Cape Wind Associates - Cape Wind Energy Project (Permit No. 
OCS-R1-01; EPA Region 1 2011) 


♦ Anadarko Petroleum Co. - Phoenix Prospect: Lloyd Ridge 410 
#1 (Permit No. OCS-EPA-R4005; EPA Region 4 2011a, 2011c) 


♦ Shell Offshore Inc. - DeSoto Canyon and Lloyd Ridge (Permit 
No. OCS-EPA-R4006; EPA Region 4 2011b)  


♦ Eni US Operating Company Inc. - Holy Cross Drilling Project: 
Lloyd Ridge 411 (Permit No. OCS-EPA-R4007-M3; EPA Region 
4 2011d, 2014a) 


♦ BHP Billiton Petroleum, Inc. - Sake Prospect Drilling Project 
(Permit No. OCS-EPA-R4008-M2; EPA Region 4 2013a)  


♦ Murphy Exploration & Production Co. - Lloyd Ridge (Permit No. 
OCS-EPA-R4009; EPA Region 4 2012)  


♦ Statoil Gulf Services, LLC - DeSoto Canyon lease (Permit No. 
OCS-EPA-R4012; EPA Region 4 2013b) 


♦ Anadarko Petroleum Co. – EGOM (Permit No. OCS-EPA-R4015; 
EPA Region 4 2014b, 2014e)  


♦ Anadarko Petroleum Co. – Blackhawk (Permit No. OCS-EPA-
R4019; EPA Region 4 2014c, 2014f)  


♦ Anadarko Petroleum Co. – Black Hornet (Permit No. OCS-EPA-
R4020; EPA Region 4 2014d, 2014g)  


♦ Anadarko Petroleum Co. - Bob Douglas (Permit No. OCS-EPA-
R4021; EPA Region 4 2016) 


The most relevant LAER determinations are summarized in the 
following section 


Texas Commission on Environmental 
Quality (2022) BACT Guidelines for 
Combustion Sources  


No BACT determinations were found for non-emergency 
compression-ignition internal combustion engines.  
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Recent LAER Determinations 


The Proponent reviewed numerous air permits issued by EPA, their associated Statement of Basis, 
and related application materials for sources similar to the marine engines proposed for the 
Project. During this review, the Proponent found the following three OCS Air Permits for offshore 
renewable wind energy activities that include NOx and/or VOC LAER determinations for engines 
on marine vessels: (1) Vineyard Wind 1 800 Megawatt (MW) Windfarm OCS Air Permit (OCS-R1-
03-M1); (2) South Fork Wind 130 MW Windfarm OCS Air Permit (OCS-R1-04); and (3) Cape Wind 
Associates Cape Wind Energy Project OCS Air Permit (OCS-R1-01). Although not yet achieved in 
practice (both Vineyard Wind 1 and South Fork Wind have not yet created an OCS source), the 
first two permits contain the most relevant LAER determinations for the Project. The OCS Air 
Permit for the Cape Wind Energy Project, which informed the LAER and BACT analyses of the other 
two permits, is not discussed in detail since it relies on outdated EPA policies and the project will 
never come to fruition (i.e., will never be “achieved in practice”).  


For Vineyard Wind 1, EPA determined that:  


All technologies or work practices, except for use of the highest tiered engine at the “time 
of deployment,” are technologically infeasible for vessels meeting the definition of an OCS 
source. Based on this determination, the EPA finds that emission limits that could be 
achieved by technologies other than use of the highest tiered engine at the “time of 
deployment” to be unachievable. Thus, LAER is determined to be the use of the highest 
tier internal combustion engine at the time of deployment. 


EPA also determined that BACT and LAER for the Vineyard Wind 1 project’s primary crew transfer 
vessel (CTV) (if that vessel becomes an OCS source) is meeting the highest applicable EPA Tier 
marine engine emission standards at 40 CFR Part 1042 (i.e., Tier 4 for engines 600 kW or greater 
with a displacement of less than 30 liters per cylinder, Tier 3 for all other marine engines), with 
no option to use a lower Tier engine.  


For South Fork Wind, EPA similarly determined that: 


All technologies or work practices, except for use of the highest tiered engine at the “time 
of deployment” specified as BACT, are technologically infeasible for vessels meeting the 
definition of an OCS source. Thus, LAER is determined to be the use of the highest tier 
internal combustion engine available to SFW at the time of deployment. Also, as stated 
earlier in Section V, the CA SIP requires defined vessel categories to meet 40 C.F.R. part 
94 Tier 2 standards. The draft permit specifically defines Feeder Jack-up Vessel, Supply 
Vessel, and Secondary Crew Transfer Vessel was to ensure the emission limits in the draft 
permit are at least as stringent as the CA SIP. 
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The Proponent notes that feeder jack-up vessels, supply vessels, and secondary CTVs (i.e., types 
of crew and supply vessels) are not subject to the version of 17 CCR § 93118.5(e)(6) that is 
incorporated into the California SIP. Therefore, the Proponent believes that these vessel 
categories should not have been specifically defined in the Vineyard Wind 1 and South Fork Wind 
permits to ensure the emission limits in the permit are at least as stringent as the California SIP.  


5.2.1.3 Evaluation of Emissions Limiting Techniques  


LAER may be achieved by a combination of a change in raw materials, process modifications, 
and/or add-on pollution controls. Each technique for achieving LAER is evaluated below.  


Change in Raw Materials 


This emission reduction technique is typically considered for industrial processes that use 
chemicals (e.g., solvents) where substitution with a lower emitting chemical may be technically 
feasible. In this case, the “raw material” is a fuel to be combusted. Section 5.1.1.1 describes 
several fuel types that could potentially be used in internal combustion engines to reduce NOx 
and/or VOC emissions as well as inherently lower-polluting processes. Table 5-3 summarizes 
which of these candidate fuels types, to the best of the Proponent’s knowledge, are technically 
feasible for use in marine vessels. 


Table 5-3 Feasibility of Various Fuels for Marine Vessels  


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Marine 
distillate fuel  


Yes This fuel is readily available, able to be stored on the vessel, and suitable for 
current marine engine technologies. 


Marine 
residual fuel  


Yes This fuel is readily available, able to be stored on the vessel, and suitable for 
current marine engine technologies. 


Ultra-low 
sulfur diesel 
(ULSD) 


Yes, in certain 
instances  


Vessels can only use ULSD as permitted by SOLAS requirements and to the extent 
that it is available (see Section 5.3.1.3). 


Natural gas Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


Due to the low energy content of CNG and the significant amounts of fuel 
consumed by vessels daily, most marine vessels constructed or converted to 
operate on natural gas must store the fuel as LNG (ACSF 2012). With current tank 
technology, use of LNG requires 2.5–3.0 times the total fuel storage and delivery 
volume required for an equal amount (energy content) of liquid petroleum fuel 
(ACSF 2012). LNG (a cryogenic liquid) presents unique hazards to people and 
property. Prolonged skin contact can cause frostbite and prolonged breathing of 
very cold air created by the release of LNG can damage lung tissue. Contact 
between LNG and steel can cause brittle fracture of steel structures. LNG vapors 
can also explode if ignited within a confined space (ABS 2015).  







 


5315/Phase 2 of New England Wind 5-23 LAER and BACT Analysis 
OCS Air Permit Application  Epsilon Associates, Inc. 


Table 5-3 Feasibility of Various Fuels for Marine Vessels (Continued) 


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Natural gas 
(Continued) 


 Despite the safety hazards of using LNG, there are an increasing number of LNG-
fueled vessels, albeit a relatively small fraction of the global fleet of vessels. As of 
2021, there were over 200 vessels operating on LNG, with close to another 200 
LNG-fueled vessels either on order or capable of using LNG (SEA-LNG 2022). 
Although the majority of LNG-fueled vessels are LNG tankers, there are also some 
LNG-fueled ferries, cruise ships, containerships, platform supply vessels, cable 
laying vessels, dredging vessels, and tugboats (MI News Network 2019; DEME 
2020). The Proponent is aware of two operational LNG-fueled vessels capable of 
installing offshore wind components: the Orion, a dynamic positioning (DP) vessel, 
and the Apollo, a jack-up vessel (Offshore Energy 2018). Three other LNG-ready 
WTG installation vessels have been ordered with an expected delivery date in 2025 
or later (LNG Prime 2021; Blenkey 2021). In addition, some existing diesel engines 
can be converted to dual-fuel diesel-gas operation; Wärtsilä offers conversion kits 
for a limited number of engines. However, converting a vessel from diesel to 
natural gas requires extensive additions to the vessel such as LNG fuel storage 
containers, piping, and related safety systems. Finally, despite the growing number 
of LNG-fueled vessels, the nearest LNG terminals to the Phase 2 Southern Wind 
Development Area (SWDA) are in Maryland (deep within Chesapeake Bay), in 
Florida, or on the St. Lawrence River in Canada (SEA-LNG 2022; FERC 2022). Other 
LNG terminals and bunkering barges have been proposed for development, but 
the timeline for those facilities’ availability is uncertain. 


Liquified 
petroleum 
gas (LPG) 


Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


The use of LPG in large marine engines is still in its infancy. The world’s first LPG-
fueled vessel, BW LPG’s Gemini, set sail relatively recently, on November 4, 2020 
(WLPGA 2021). In 2022, BW LPG finished converting the main engines of 14 other 
LPG carriers to dual-fuel (Maritime Executive 2022a). Kawasaki Heavy Industries 
has also delivered three dual-fuel LPG carriers powered by LPG and low-sulfur fuel 
oil (Habibic 2022). Thus far, this technology has only been implemented on LPG 
carriers, where there is a readily available supply of fuel and existing LPG 
infrastructure. Conversion of diesel engines to use LPG would require major engine 
retrofits as well as new LPG piping, a fuel supply system, and new LPG tanks 
(WLPGA 2021). Furthermore, there are only two LPG terminals on the East Coast: 
Energy Transfer’s Marcus Hook Industrial Complex on the Delaware River and the 
NGL Energy Partners’ Chesapeake, Virginia marine terminal, which only exports 
normal butane (not propane) on occasion (Carr 2020). Both terminals are located 
a considerable distance from the Phase 2 SWDA. 


Biodiesel No  The use of biodiesel in marine applications poses a safety risk due to “inconsistent 
quality, lack of marine standards, and impact on fuel system components such as 
engine seals, engine manufacturer’s warranties, disadvantageous hydrophilic 
properties, cold weather flow drawbacks, and the ability to remain stable in a  
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Table 5-3 Feasibility of Various Fuels for Marine Vessels (Continued) 


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Biodiesel 
(Continued) 


 marine environment over a period of time” (Nayyar 2010). A study of B20 biodiesel 
blend (20% soy biodiesel and 80% low sulfur diesel) in three Washington State 
ferry vessels demonstrated that biodiesel caused excessive clogging problems in 
the ferries’ centrifugal fuel purifiers and plugging of fuel filters due to microbial 
growth (Nayyar 2010). The energy density of biofuels is also approximately 10% 
lower than petroleum diesel fuels used in marine vessels, resulting in increased 
fuel consumption; most vessels do not have the space required to accommodate 
the necessary volumes of biofuel (Nayyar 2010). Many commercial marine vessels 
have copper fuel lines, which are incompatible with higher blends of biodiesel 
(Nayyar 2010). Furthermore, bulk supply of biodiesel and biodiesel bunkering 
infrastructure is not available at the ports to be used by the Project. Lasty, 
compared to traditional liquid petroleum fuels, use of B20 can reduce HC 
emissions, but can increase NOx emissions (Hefanzi and Rahai 2008). 


Methanol  Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


Methanol is a highly flammable fuel that exhibits corrosive behavior, is toxic if 
swallowed, inhaled, or it comes into contact with skin, and has a lower energy 
content than petroleum fuels (MAN Energy Solutions [date unknown]). However, 
methanol has been used in a limited number of vessels. In 2016, MAN Diesel & 
Turbo introduced a dual-fuel, liquid gas injection engine that can run on methanol 
called ME-LGIM (MAN Diesel & Turbo 2016). Several of these engines are in 
operation on methanol tankers, which have an inherently abundant supply of fuel 
onboard the vessel (Safety4sea 2017). Currently, there are only 13 dual-fueled 
methanol ocean-going vessels in operation world-wide (Maritime Executive 
2022b). To the Proponent’s knowledge, the only other methanol-fueled vessels 
currently operating are the Stena Germanica ferry and one of the Swedish 
Maritime Administration’s pilot boats (Stena Line [date unknown]; Habibic 2021). 
The Stena Germanica ferry operates out of European ports that contain the 
methanol bunkering infrastructure required. Use of methanol on the Project’s 
marine vessels would require similar methanol bunkering infrastructure, which is 
not in currently in place at the ports to be used by the Project. Although methanol 
is not currently available on the market as a marine fuel, methanol may become 
more readily available as several major shipping companies have ordered 
methanol-fueled vessels (Prevljak 2022; Bahtić 2021). Van Oord has also ordered 
a methanol-fueled jack-up vessel purpose-built for the transport and installation 
of foundations and wind turbines, which is expected to enter the market in 2024 
(Durakovic 2021). This would be the only jack-up vessel of its kind. In addition, 
Wärtsilä appears to offer marine engine methanol conversions (Wärtsilä 2021). 


O2Diesel No O2Diesel very flammable and explosive, which poses a significant safety risk on 
vessels (Hefanzi and Rahai 2008). 
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Table 5-3 Feasibility of Various Fuels for Marine Vessels (Continued) 


Fuel Type  Feasible for 
Marine Vessels?  


Explanation  


Diesel fuel 
with 
hydrogen  


No Although diesel fuel with hydrogen can reduce NOx emissions at low lows, the 
addition of hydrogen can increase NOx emissions at high loads (Hefanzi and Rahai 
2008). Since marine diesel engines have variable operating characteristics, and 
may frequently operate at high loads, this fuel is not a technically feasible method 
of mitigating air emissions formed from combustion. 


Battery 
power  


Potentially, in 
limited 
circumstances 
(see the 
discussion 
below)  


Current battery technologies are insufficient to reliably provide energy in the 
quantities and durations needed to safely perform vessels' duties, particularly for 
the types of vessels that are expected to become OCS sources (see Section 3.1.1). 
Thus far, battery technology has only been used in a limited number of vessels, 
most of which are ferries that transit short distances. Based on a review of recent 
articles, the farthest range of all-electric vessels is on the order of 20 to 54 NM 
(Marine & Offshore 2021; Schuler 2022; Whitlock 2022), which is less than the one-
way distance from nearly all ports proposed by the Project (with the possible 
exception of New Bedford Harbor and Vineyard Haven, see Sections 2.2.5 and 
2.3.3) to the farthest points in the Phase 2 SWDA. Hybrid engines can offer a 
modest improvement in energy efficiency, but cannot eliminate the use of fuel 
combustion. While some companies are beginning to develop hybrid vessels 
specifically designed to service the offshore wind industry, most of these vessels 
have not yet been constructed (Marine & Offshore 2021; Whillock 2022; Moore 
2022; Schuler 2022). 


 


Although there are a limited number of vessels that are both capable of firing methanol, LPG, or 
LNG and are suitable for offshore wind installation activities, it is not feasible to constrain the 
Project to the use of such vessels (for those vessels that become OCS sources) for numerous 
reasons, including:  


♦ There is a lack of suitable bunkering facilities for LNG, LPG, and methanol in proximity to 
the Phase 2 Southern Wind Development Area (SWDA) and an uncertain timeline for 
when such infrastructure may be in place. At present, a vessel using these alternative 
fuels would need to travel significant distances to refuel (or a bunkering vessel would 
need to travel significant distances to reach the Phase 2 SWDA), which would draw out 
the construction schedule and likely result in higher overall NOx and/or VOC emissions 
from the Project.  


♦ The availability of vessels that are capable of using these alternative fuels and supporting 
construction and operation of the Project on the Project’s timeline cannot be guaranteed. 
As further discussed under “Process Modifications and Add-On Controls” below, before 
even considering fuel types, there are an extremely limited number of vessels that are 
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potentially capable of installing the size of WTGs, ESP(s), and foundations contemplated 
under the Project Design Envelope (PDE), which must be shared by an exponentially 
increasing number of offshore wind projects world-wide. The subset of these vessels that 
can operate on alternative fuels is even smaller (or possibly non-existent).  


♦ Offshore WTG, ESP, and foundation installation vessels must meet Project-specific criteria 
regarding size, power, and other characteristics (e.g., lifting capacity, sea state working 
limits). In many instances, these specifications are not known until after the Project’s WTG 
model has been selected, the foundations have been designed, and the installation 
contractor(s) have been selected. This process may not be completed until the Bureau of 
Ocean Energy Management (BOEM) Facility Design Report (FDR)/Fabrication and 
Installation Report (FIR) process (which occurs after the federal permitting process is 
complete), and the Proponent needs the flexibility to select appropriate vessels at that 
time.  


♦ As described in the NSR Manual, “A LAER is not considered achievable if the cost of control 
is so great that a major new source could not be built or operated. This applies generically, 
i.e., if no new plants could be built in that industry if emission limits were based on a 
particular control technology.” As further described under “Process Modifications and 
Add-On Controls” below, slowing down, delaying, or extending the Project’s schedule to 
wait for a vessel that runs on an alternative fuel would have significant cost ramifications 
and other implications that could prevent the Project from being built. Additionally, de-
optimizing the Project schedule to wait for a specific installation vessel would likely result 
in higher overall emissions, as other supporting vessels and equipment would spend more 
time idling. 


It is also technically infeasible to require the Project to retrofit or replace vessels’ engines to 
operate on LNG, LPG, or methanol for the following reasons:  


♦ As described above, these fuels are not readily-available.  


♦ The Proponent will not know which vessels will be used until much closer to the start of 
construction and operation, and therefore cannot ascertain whether the vessels could 
accommodate such modifications (e.g., due to space constraints, applicable health and 
safety requirements).  


♦ The Proponent expects all vessels that are OCS sources to be third-party vessels; these 
vessels are not under the Proponent’s control and are only available to the Project for a 
limited period of time. Given the extremely high demand for offshore wind installation 
and support vessels, these vessels will likely be scheduled to work on another project 
immediately outside of the period allotted to the Project. The Proponent does not have 
the ability to direct vessels owned and operated by others to be taken out of service to 
be upgraded or retrofitted, which is a several-month-long process. 
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♦ Mandating upgrades to specific marine engines for the Project’s short-term construction 
period or maintenance and repair activities would prevent the Proponent from being able 
to substitute vessels in response to schedule changes or other issues, which would impose 
significant costs or delays that could prevent the Project from being built.  


Consequently, the Project must have the flexibility to use traditional marine fuels (marine 
distillate, marine residual, and ULSD [where feasible, as described in Section 5.3.1.3]). Although 
the Proponent does not anticipate being able to use vessels that operate on alternative fuels (LNG, 
methanol, and LPG), the Proponent should not be precluded from using such vessels if suitable 
bunkering infrastructure becomes available on the Project’s schedule and the Proponent can 
demonstrate that those vessels would emit the same or fewer emissions than an equivalent vessel 
powered by traditional marine fuels.  


Lastly, in accordance with the NSR Manual, the Proponent’s review of emission control 
technologies also considered inherently lower-polluting processes such as the use of batteries to 
power vessels. For the reasons described in Table 5-3, it is infeasible to require the Project to use 
all-electric or hybrid vessels as an alternative to the use of vessels with internal combustion 
engines. It cannot be guaranteed that all-electric or hybrid vessels would be available on the 
Project’s timeline or that they would meet Project-specific criteria regarding size, power, and 
other characteristics.  


Process Modifications and Add-On Controls 


In the case of compression-ignition internal combustion engines, “process modifications” refer to 
modifications of the combustion process to reduce NOx and/or VOC emissions. Generally 
speaking, this can be accomplished through optimizing an engine’s initial design, retrofits, and 
good combustion practices. “Add-on controls” refer to end-of-pipe technologies that remove air 
pollution after it is generated by the engine. 


Several sources were reviewed to identify process modifications and add-on controls that can be 
used to reduce NOx and VOC emissions from marine internal combustion engines (see Sections 
5.1.1 and 5.2.1.2). California Air Resources Board’s (CARB’s) (2022b) Verified Technologies List 
does not identify any verified NOx or VOC emission control technologies for marine engines. EPA’s 
Verified Technologies List identifies ten Marine Engine Emissions Upgrade Kits as verified NOx 
and/or HC emission control technologies, but these retrofits are used to bring very specific models 
of Caterpillar diesel marine engines into compliance with EPA’s Tier 1, 2, or 3 marine engine 
standards. As described further below, retrofits such as these emission upgrade kits, are not 
technically feasible NOx and VOC control technologies for the Project. EPA’s Verified Technologies 
List also identifies the XeroPoint Hybrid Tugboat Retrofit System as a NOx, HC, PM, and CO 
emission control technology for harbor tugboats. Any harbor tugboats involved in the Project, 
which are responsible for the berthing of large ships in and out of harbors, ports, and narrow 
water channels, would not become an OCS source.  
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The Proponent identified several other process modifications and add-on controls that could 
potentially be used to reduce NOx and/or VOC emissions in compression-ignition internal 
combustion engines (see Section 5.1.1). The Proponent’s review of potential emission control 
technologies considered controls applied to source categories similar to marine diesel engines, 
such as nonroad diesel engines used onshore, which may not be suitable in marine applications. 
The feasibility of each technology for marine engines is summarized in Table 5-4. It is worth noting 
that some of these technologies may reduce NOx emissions while increasing VOC emissions (and 
vice versa).  


Table 5-4 Feasibility of Process Modifications and Add-On Controls for Marine Engines 


Control Technology Feasible 
for Marine 
Engines? 


Explanation  


Process Modifications  
Engine optimization  Yes Fuel injection timing retard, induced turbulent mixing, and common rail fuel 


injection systems can be incorporated by the manufacturer into the engine’s design 
to meet EPA or the International Convention for the Prevention of Pollution from 
Ships (MARPOL) Annex VI emission standards. 


Slide valves  Yes Slide valves can be incorporated by the manufacturer into the engine’s design to 
meet EPA or MARPOL Annex VI emission standards. 


Fuel-water 
emulsions, direct 
water injection 
(DWI), & intake air 
humidification 


No As described by EPA Region 4 (2014e), “injecting water into the engine increases 
the potential for engine damage as water may contact the combustion cylinder 
surface causing disintegration of lubricating oil film. This technology could also 
decrease the available power, which would cause a safety risk.” These technologies 
also require space for additional freshwater tanks, which is unavailable on vessels 
(EPA Region 4 2014e). In addition, DWI technology cannot be used at low loads of 
about 30-40% (EPA Region 4 2014e); the Project’s vessels will intermittently 
operate at low loads.  


Charge air cooling Yes Charge air cooling can be incorporated by the manufacturer into the engine’s design 
to meet EPA or MARPOL Annex VI emission standards. 


Exhaust gas 
recirculation (EGR) 
system 


No Applying EGR to a diesel engine can reduce the power that is generated by the 
engine by lowering the specific heat ratio of the combustion gases in the power 
stroke. Reducing engine power output can hinder safe operation of the marine 
diesel engine (Nelson 2010). Adding exhaust gas back to the combustion air can 
increase incomplete combustion, increasing PM emissions. Consequently, many 
EGR-equipped diesel engines must also be equipped with a filter system (e.g., DPF) 
to counteract the resulting increase in PM emissions (Nelson 2010). This technology 
has primarily been used in smaller high-speed diesel engines found in cars and 
trucks and is still in development stages for marine applications (EPA Region 4 
2014f; MAN Energy Solutions 2020).  


Good combustion 
practices 


Yes Good combustion practices can be implemented by vessel operators.  
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Table 5-4 Feasibility of Process Modifications and Add-On Controls for Marine Engines 
(Continued) 


Control Technology Feasible 
for Marine 
Engines? 


Explanation  


Add-On Pollution Controls  
Selective catalytic 
reduction (SCR)  


Yes SCR can be used by marine engine manufacturers/ship builders to achieve 
compliance with EPA and MARPOL Annex VI emission standards. 


Selective non-
catalytic reduction 
(SNCR) 


No Vessel engines will operate at temperatures lower than the SNCR operating range, 
which is approximately 1,600 – 2,100 °F depending on the system’s source of 
ammonia (EPA 2002; EPA Region 4 2014f). 


Lean NOx catalyst No This technology is not available for marine engines (EPA Region 4 2014e). 
Furthermore, this system operates best at constant loads and is therefore not 
amenable for the marine diesel engines operating at transient loads (EPA Region 4 
2014e) 


NOx 
absorber/scrubber 
technology 


No Nitrogen compounds in the scrubber washwater will cause nitrogen loading of the 
water in which the engine is located, which can lead to serious water quality 
impacts (EPA 2009). In addition, this technology is still under development and has 
not been demonstrated for use on comparable marine vessels or engines (EPA 
Region 4 2014f). 


Catalytic diesel 
particulate filter 
(CDPF) 


No CDPF is not suitable for marine engines that operate at transient loads and cannot 
sustain high enough temperatures needed for high catalyst performance (EPA 
Region 4 2014e). At low temperatures below 250 °C, the CDPF may become plugged 
because the collected pollutants cannot be completely oxidized, even in the 
presence of a catalyst, thereby causing a safety concern (Hefanzi and Rahai 2008). 
EPA Region 4 has previously agreed that CDPF is not technically feasible for marine 
internal combustion engines (EPA Region 4 2014e; EPA Region 4 2014f). 


Diesel oxidation 
catalyst (DOC) 


No EPA Region 4 has previously agreed that DOC is not technically feasible for marine 
internal combustion engines because the technology can cause back pressure on 
the engines, which poses a safety risk (EPA Region 4 2014e). Additionally, non-
combustible chemical elements present in engine lube oils can damage the catalyst 
(EPA Region 4 2014e). There are very few examples of DOC being implemented on 
a marine diesel engine; it is unclear whether those DOC products are feasible for 
the Project’s vessels that are regulated as OCS sources. 


4-way catalytic 
converter 


No This technology is still in the development stage for marine applications and non-
combustible compounds found in engine lube oils can collect and damage the 
catalyst over time (EPA Region 4 2014e).  
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As shown in Table 5-4, engine optimization techniques, slide valves, charge air cooling, and SCR 
are not outright technically infeasible for diesel engines in marine applications. Most of these 
control techniques are intrinsic to the design of the marine engine and are used by the engine’s 
manufacturer to meet EPA or the International Convention for the Prevention of Pollution from 
Ships (MARPOL) Annex VI emission standards, although some of these techniques can also be 
implemented via retrofits. As such, use of these control technologies would require the Project 
to: 


1. use a vessel with engines that already incorporate these control technologies to meet EPA 
or MARPOL Annex VI emission standards;  


2. require contractors to replace old engines with newer engines that use these 
technologies; or  


3. require contractors to retrofit a vessel’s engine to have lower NOx and VOC emissions.  


Replacing or Retrofitting Vessel Engines  


It is not technically feasible for the Proponent to meet LAER by replacing or retrofitting specific 
marine engines due to the following reasons: 


♦ The Proponent will not know which vessels (and hence engines) will be used until much 
closer to the start of construction and operation, and therefore cannot ascertain whether 
the vessels could accommodate such modifications (e.g., due to space constraints, 
applicable health and safety requirements). The Proponent will have several principally 
European-based primary contractors for the following offshore installation activities (i.e., 
packages): WTG foundation installation, WTG installation, ESP installation and 
commissioning, offshore export cable installation, inter-array cable installation, and 
miscellaneous site services. The Proponent has not completed the contracting process for 
several of these packages. Each of these primary contractors will be responsible for 
securing the vessels necessary to support construction as well as hiring multiple 
subcontractors for supporting activities (e.g., scour protection installation, equipment 
transport, environmental monitoring, etc.). At the time of contract signing, the 
Proponent’s primary contractors typically only have a preliminary idea of which vessels 
within their fleet may be available on the Project’s schedule. Furthermore, offshore WTG, 
ESP, and foundation installation vessels must meet Project-specific criteria regarding size, 
power, and other characteristics (e.g., lifting capacity, sea state working limits). In many 
instances, these specifications are not known until after the Project’s WTG model has 
been selected, the foundations have been designed, and the installation contractor(s) 
have been selected. This process may not be completed until the BOEM FDR/FIR process 
(which occurs after the federal permitting process is complete), and the Proponent needs 
the flexibility to select appropriate vessels at that time. Even after the FIR is completed, 
the specific vessels used for the Project’s construction and operation are subject to 
change on short notice due to variable availability and limitations associated with the 
Jones Act and Passenger Vessel Services Act.  
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♦ The Proponent expects all vessels that are OCS sources to be third-party vessels; these 
vessels are not under the Proponent’s control and are only available to the Project for a 
limited period of time. Given the extremely high demand for offshore wind installation 
and support vessels, these vessels will likely be scheduled to work on another Project 
immediately outside of the period allotted to the Project. The Proponent does not have 
the ability to direct vessels owned and operated by others to be taken out of service to 
be upgraded or retrofitted, which is a several-month-long process. 


♦ Mandating upgrades to specific marine engines for a project’s short-term construction 
period would prevent the Proponent (or any other offshore wind developer) from being 
able to substitute vessels in response to schedule changes or other construction issues, 
which would impose significant costs or delays that could prevent the Project (or any 
other offshore wind project) from being built.  


♦ The vessels that are anticipated to become OCS sources during operations and 
maintenance (O&M), such as jack-up vessels, are typically used infrequently for larger 
maintenance or repair activities and will be contracted for short periods. Similar to 
construction vessels, mandating upgrades to specific marine engines for a project’s short-
term maintenance or repair activities would inhibit the Proponent from being able to 
quickly substitute vessels in response to unplanned O&M activities, which could prevent 
the Project from operating safely.  


Using Vessels with Engines that Incorporate Process Modifications and Add-On Controls  


Given the above reasoning, the Project can only use vessels with engines that already incorporate 
process modifications and/or add-on controls to reduce NOx and VOC emissions. It is technically 
feasible to require the Project to use vessels with the highest tiered engines that are available at 
the time of deployment. However, it is not technically feasible to slow down, delay, or extend the 
Project’s construction schedule to allow the use of a vessel with lower NOx or VOC emissions. In 
other words, the Project must have the flexibility to use a vessel with EPA Tier 3, Tier 2, or Tier 1 
engines (in some instances) or MARPOL Annex VI Tier II and I engines, if that is the cleanest vessel 
available to the Project for a given task at the time of deployment for the following reasons:  


1. There is a limited pool of vessels capable of supporting offshore wind energy project 
construction and operation, which must be shared by an exponentially increasing number 
of projects world-wide. Vessels used in offshore wind project construction and operation are 
specialized, purpose-built or reconstructed vessels designed specifically for handling sensitive 
and heavy components (WTGs, foundations, ESP, cables, etc.). The significant majority of NOx 
and VOC emissions from OCS sources is expected to come from jack-up vessels used to install 
the WTGs (and potentially the ESP[s] and foundations). There are an extremely limited 
number of vessels that are potentially capable of installing the size of WTGs, ESP(s), and 
foundations contemplated under the PDE. Offshore wind technologies, particularly the size 
of commercially available WTGs (in terms of both power and physical dimensions), are 
advancing at a significant pace. The vessels and technologies required to install such WTGs 







 


5315/Phase 2 of New England Wind 5-32 LAER and BACT Analysis 
OCS Air Permit Application  Epsilon Associates, Inc. 


and their foundations are correspondingly evolving at a rapid pace. As quickly as new 
WTG/foundation installation vessels enter the market, older installation vessels become 
obsolete because they are too small to carry or lift the newest generation of WTGs and 
foundations. According to Ford (2022), “By 2025, 15 MW turbines will be widely available, 
exceeding the capabilities of all 17 wind turbine installation vessels (WTIVs) currently in 
operation outside of China. Only a handful of the existing vessels can install 10 MW turbines 
and some smaller units are not suitable for upgrade.” Although Ford (2022), contends that 
“seven of the existing vessels will undergo crane upgrades between now and 2025 to allow 
them to install 15 MW turbines” and “11 new WTIVs are expected to be built by 2025—all 
capable of installing turbines of capacity over 14 MW—and another four vessels are likely to 
be ordered for delivery in 2024–2028,” the Project does not have any certainty regarding 
which of these speculative vessels will be available on Project’s schedule.53  


The limited availability of vessels suitable for offshore wind-related tasks is further 
exacerbated by the immense global demand for offshore wind installation and support 
vessels. In the US alone, as of May 31, 2022, there were two offshore wind projects under 
construction, at least 18 projects with a submitted Construction and Operations Plan (COP),54 
17 lease areas with the potential for development, and 2 active undeveloped Wind Energy 
Areas (DOE 2022). Most of the 18 projects with COPs under review have commercial 
operations dates in the same timeframe as the Project, between 2024 and 2028. World-wide, 
as of 2021, there were 53 projects under construction in Asia, 26 projects in Europe, and two 
in North America, representing 25,403 MW of offshore wind capacity. Additionally, according 
to the Department of Energy (DOE) (2022), “there are approximately 79 GW of projects in the 
“permitting” stage in the global pipeline—approximately equal to the amount of capacity 
currently installed and under construction combined.” These projects will also be competing 
with the 257 offshore wind projects operating globally that may require vessels for 
maintenance and repair activities (DOE 2022). DOE (2022) predicts that “global WTIV demand 
(excluding China)55 is expected to increase by a factor of 7 between 2021 and 2030.” While 
these studies focus on the availability of WTG installation vessels, there are also a finite 
number of heavy lift vessels, heavy transportation vessels, feeder barges, feeder jack-up 
vessels, service operation vessels (SOVs), CTVs, tugboats, and various other vessels that will 
be available to support construction and operation of the Project, particularly given 
limitations associated with the Jones Act and Passenger Vessel Services Act. For example, for 
the Vineyard Wind 1 project, it was determined that there are only four installation vessels 
worldwide that are cable of installing the project’s monopiles. 


 


53  For example, in February 2022, Eneti announced that they discontinued discussions with a US shipyard around 
building a Jones-Act-compliant wind turbine installation vessel (Eneti 2022).  


54  Some COPs cover multiple projects, which are not reflected in this total number.  
55  China is excluded because reliable data are difficult to obtain (DOE 2022).  
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2. The pool of suitable vessels is further limited by the Jones Act and the Passenger Vessel 
Services Act. The Jones Act mandates that any activity involving the transport of Project 
components (i.e., merchandise) between two US coastwise points must be conducted using 
US-flagged vessels. The Passenger Vessel Services Act places similar restrictions on the 
transport of passengers (excludes vessel crew members). DOE’s (2022) Offshore Wind Market 
Report only identifies 18 US-flagged vessels (one WTG installation vessel,56 three SOVs, nine 
CTVs, one rock installation vessel, one multipurpose feeder vessel, one walk to work vessel, 
and two tug and barges) that were constructed or are under construction to support the 
offshore wind industry. With new build vessel lead times on the order of 36 to 42 months 
(from the date of signing contracts with shipbuilding facilities), the remaining demand for US-
flagged vessels for projects in the near-term must be filled by vessels that serve the oil and 
gas and other industries. For example, DOE (2022) describes that, “In the short term, existing 
oil and gas platform service vessels may be adapted or repurposed as U.S.-flagged SOVs.” 


3. Economically viable projects require competition during contract negotiations. As described 
in the NSR manual, “A LAER is not considered achievable if the cost of control is so great that 
a major new source could not be built or operated.” As described above, the Proponent has 
not finished selecting or negotiating contracts with the primary contractors for multiple 
packages (e.g., WTG installation, foundation installation). The selection of contractors is an 
extremely complex, multi-year, and multi-faceted process that must take into account 
numerous factors, including the technical feasibility of the contractor’s methodology; impact 
of the contractor’s methodology on numerous resources (e.g., North Atlantic right whale); 
proposed schedule; past-experience; safety record; quality of their health, safety, and 
environmental documentation; ability to comply with expected permit conditions; 
component delivery risk; ability to provide a Jones Act-compliant vessel spread; ability to 
accommodate design, permit, or schedule changes; ability to provide local content; cost; and 
more. Furthermore, requiring the Proponent to select the contractor with the lowest-emitting 
vessel(s) would eliminate competition during the contract selection/negotiation process. 
Eliminating such competition, compounded across multiple packages, could drive up costs so 
significantly that it would prevent the Project from being built.  


4. Of the limited pool of vessels that can support offshore wind projects generally, only a 
handful of vessels will be available to the Project’s selected contractors and meet Project-
specific requirements. Once the primary contractors are selected, they are responsible for 
securing the vessels necessary to support construction as well as hiring multiple 
subcontractors for supporting activities (e.g., scour protection installation, equipment 
transport, environmental monitoring, etc.). The primary contractors are then limited to the 
fleet of vessels available to them or their subcontractors and that are not already committed 


 


56  According to DOE (2022), “As of 2022, no U.S.-flagged WTIVs exist that can lift the new 15-MW-class wind 
turbines. To date, there is only one U.S.-flagged WTIV under construction—the Charybdis—with a target 
completion of late 2023 (Dominion Energy 2021b).” 
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to other projects. Of a contractor’s given fleet, there are numerous constraints that further 
limit which specific vessels can be used for the Project. For example, offshore WTG, ESP, and 
foundation installation vessels must meet Project-specific criteria regarding size, power, and 
other characteristics. In many instances, these specifications are not known until after the 
Project’s WTG model has been selected, the foundations have been designed, the installation 
contractor(s) have been selected, and their installation methodologies are known. This 
process may not be completed until the BOEM FDR/FIR process (which occurs after the 
federal permitting process is complete), and the Proponent needs the flexibility to select 
appropriate vessels at that time. In addition to the required technical specifications, the 
selected vessels must also be able to perform activities in accordance with the Project’s 
permits and environmental commitments.  


5. Delays to the Project’s schedule would be inconsistent with existing contracts to provide 
power to New England states. The Project is obligated to deliver 1,232 MW of power to the 
ISO-New England (ISO-NE) electric grid under long-term contracts with Massachusetts electric 
distribution companies. These contracts include key milestones that dictate when the power 
must be delivered. The Project’s schedule is also driven by the Biden Administration’s and the 
Departments of Interior, Energy, and Commerce shared goal to deploy 30 gigawatts (GW) of 
offshore wind in the US by 2030 (see Section 6.4.1 for additional details). Offshore wind 
projects are highly complex logistical puzzles that are carefully sequenced to avoid 
interrupting each other and to complete the full project on time, on budget, and safely. The 
sequencing and scheduling of vessels is dictated by the order in which components must be 
installed, time-of-year (TOY) restrictions imposed by regulatory agencies, weather 
constraints, and the Project’s ability to maintain its qualification for federal investment tax 
credits. In addition, the Proponent has already entered into contracts based on the existing 
Project schedule, including an approximately $580 million contract with Prysmian Group for 
the design, supply, installation, and commissioning of the offshore export cables (Prysmian 
Group 2021). Although some vessel selections cannot be made until the FDR/FIR stage, some 
vessels are reserved years in advance as part of these existing contracts. Given the number of 
offshore wind projects globally under construction within the timeframe of the Project and 
the few vessels capable of installing the Project’s components, if the Project misses the 
window in which a vessel is reserved, it may be several years until that vessel is available 
again. Consequently, the Project cannot tolerate delays in its construction schedule caused 
by vessels not being available at the time needed; otherwise, the Project risks missing key 
weather windows, having installation processes run up against TOY restrictions for important 
species, and incurring knock-on effects to other parts of the Project’s installation and 
commissioning, all of which introduce significant risks for timely completion of the Project in 
accordance with the Proponent’s contractual obligations and the nation’s clean energy goals.  


6. Requiring the Project to wait for a vessel with higher Tier engines could result in higher 
overall NOx and VOC emissions. Given the limited pool of vessels that can support offshore 
wind projects worldwide, a higher Tier vessel may need to travel significant distances to reach  
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the Phase 2 SWDA, resulting in considerable emissions. De-optimizing the Project schedule to 
wait for a specific vessel would also likely result in higher overall emissions, as other 
supporting vessels and equipment would spend more time idling. 


5.2.1.4 LAER Determination 


Applying the OCS Air Regulations to the offshore wind industry creates a unique situation wherein 
LAER is applied to an unknown set of vessels that are temporarily supplied by third-party vendors. 
Based on the preceding analysis, the Proponent proposes the following as LAER for NOx and VOC 
emissions from compression-ignition internal combustion engines on vessels operating as OCS 
sources:  


♦ The Project will use vessels with the highest tiered engines that are available at the time 
of deployment. More specifically: 


o The engines on the Project’s primary CTV (if that vessel meets the definition of an OCS 
source) will be certified to meet or emit less than the highest applicable EPA Tier 
marine engine emission standards at 40 CFR Part 1042 (i.e., Tier 4 for engines 600 kW 
or greater with a displacement of less than 30 liters per cylinder, Tier 3 for all other 
marine engines), with no option to use a lower Tier engine. 


o For vessels meeting the definition of tugboat, towboat, push boat, or multipurpose 
harbor craft under 17 CCR § 93118.5 (as incorporated into the California SIP), the 
Project will ensure that all engines are certified to meet or emit less than the highest 
applicable EPA Tier emission standards at 40 CFR Part 1042, unless such a vessel is 
unavailable at the time of deployment, in which case the Project will use a vessel with 
engines certified to meet or emit less than the emission limits for the next lower Tier. 
In no event, will the engines emit more than the Tier 2 emission limits at 40 CFR Part 
1042, Appendix I. This ensures that the Project’s OCS sources will meet the most 
stringent NOx and VOC emission rates contained in the California SIP (see Section 
5.2.1.1). In accordance with 17 CCR § 93118.5(c)(2). the Proponent requests that 
temporary replacement vessels57 be exempt from the requirement to have no lower 
than Tier 2 engines upon written approval from EPA; these vessels would instead 
meet the requirements in the following bullets, as applicable.  


o For all other US-flagged vessels, the Project will ensure that all engines are certified 
to meet or emit less than the highest applicable EPA Tier emission standards at 40 
CFR Part 1042, unless such a vessel is unavailable at the time of deployment, in which 


 


57  Temporary replacement vessel means a self-propelled vessel that is brought into service to temporarily replace 
a vessel that has been temporarily taken out of service. A temporary replacement vessel would only be used in 
the event that unforeseen technical or logistical issues arise shortly before or during the planned vessel’s 
deployment that prevent its use. The operating time for the temporary replacement vessel would not exceed 
one year for any single vessel that is temporarily replaced.  
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case the Project will use a vessel with engines certified to meet or emit less than the 
emission limits for the next lower Tier. In no event, will the engines emit more than 
the Tier 1 emission limits at 40 CFR Part 1042, Appendix I.  


o For all other foreign-flagged vessels, the Project will ensure that all engines (except 
those ≤130 kW or emergency engines)58 are certified to meet or emit less than the 
MARPOL Annex VI Tier III NOx emission limits, unless such a vessel is unavailable at 
the time of deployment, in which case the Project will use a vessel with engines 
certified to meet or emit less than the emission limits for the next lower Tier. In no 
event, will the engines emit more than the MARPOL Annex VI Tier I NOx emission 
limits. 


o With respect to the above commitments, a vessel is only “available at the time of 
deployment” if it is: 1) capable of performing the work needed for the Project’s 
specific activities in accordance with the Project’s permits, environmental 
commitments, and other regulatory requirements (including the Jones Act and 
Passenger Vessel Services Act), 2) is within the primary contractors and their 
subcontractors’ fleet of vessels, and 3) can be used within two hours of when the 
vessel must be deployed under the Project’s construction schedule. 


o Except for the primary CTV, the Project may use lesser Tier engine(s) if the Proponent 
can demonstrate that the total emissions associated with the use of a vessel with the 
higher Tier engine(s) (including emissions that would occur when the vessel is in 
transit from its starting location) would be greater than the total emissions associated 
with the use of the vessel with the next lower Tier engine(s).  


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


As stated in 310 CMR 7.00: Appendix A, “In no event shall LAER allow a proposed new or modified 
stationary source to emit any pollutant in excess of the amount allowable pursuant to applicable 
New Source Performance Standards of 40 CFR Part 60.” The NSPS that apply to compression-
ignition internal combustion engines on vessels that become OCS sources are found at 40 CFR 
Part 60 Subpart IIII. As described in Section 4.2.1, the NSPS at Subpart IIII allow non-emergency 
compression-ignition internal combustion engines that are used solely in marine offshore 
installations to be certified to the provisions of 40 CFR Part 1042 (see 40 CFR § 60.4201(f)). Thus, 
compliance with the applicable standards of 40 CFR Part 1042 or the MARPOL Annex VI limits 
(which are essentially equal to the standards at 40 CFR Part 1042) is equally as stringent as the 
NSPS and may be proposed as LAER. 


 


58  MARPOL Annex VI NOx emission limits do not apply to engines with a power output of 130 kW or less or 
emergency diesel engines.  
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5.2.2 NOx and VOC LAER for Engines on the WTGs and ESP(s)  


This section presents the NOx and VOC LAER analysis for non-emergency compression-ignition 
internal combustion (i.e., diesel) engines on the WTGs and ESP(s). These OCS sources are 
described in Section 3.1.1.  


5.2.2.1 NOx and VOC Limits in State Implementation Plans 


With respect to NOx and VOC emission limits for stationary compression-ignition internal 
combustion engines, most SIPs have adopted the NSPS at 40 CFR Part 60, Subpart IIII and the 
National Emission Standards for Hazardous Air Pollutants (NESHAPs) at 40 CFR 63, Subpart ZZZZ 
(this rule does not limit VOC directly but limits organic hazardous air pollutants [HAPs], which are 
VOCs). These regulations are discussed in Sections 4.2.1 and 4.2.3, respectively. The Proponent is 
not aware of any other rules or limits in SIPs that are more stringent than the applicable NSPS and 
NESHAPs.  


5.2.2.2 Limits Achieved in Practice 


This section reviews NOx and VOC emission limits for diesel engines that have been achieved in 
practice as well as relevant LAER determinations.  


Sources Used to Evaluate Limits Achieved in Practice 


Numerous sources were used to evaluate the most stringent NOx and VOC emissions limitations 
that have been achieved in practice. The first step was to perform a search of EPA’s RBLC for large 
and small internal combustion engines firing fuel oil (process types 17.110 and 17.210) for the last 
ten years in the US. Other sources that were reviewed included:  


♦ Recent permits issued by the Massachusetts Department of Environmental Protection 
(MassDEP); 


♦ Recent OCS Air Permits/PSD permits issued by the EPA and their associated Statement of 
Basis; 


♦ South Coast Air Quality Management District LAER/BACT Determinations (SCAQMD 
2022); and 


♦ CARB’s (2022a) BACT Determination Tool. 


The Proponent’s review of the above sources found no emission limitations that are more 
stringent than EPA’s applicable nonroad or marine engine emission standards (see Section 4.4). 
The Proponent is unaware of NOx and VOC control technologies employed outside the US that 
are not employed inside the US. 
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Recent LAER Determinations 


Although not yet achieved in practice, the Vineyard Wind 1 and South Fork Wind OCS Air Permits 
contain the most relevant and most recent LAER determinations for diesel engines located on a 
WTG or ESP.  


For Vineyard Wind 1, EPA “determined LAER to be the Tier 4 standard in 40 C.F.R. part 1042 for 
the approximately 800 kW diesel-fired electric generator and the Tier 3 standard in 40 C.F.R. part 
1042 for the approximately two 400 kW diesel-fired electric generators on the ESP and the 40 kW 
or less diesel-fired electric generators on the WTGs.” In other words, EPA determined LAER to be 
the most stringent EPA marine engine emission standards at 40 CFR Part 1042 (i.e., Tier 4 for 
engines 600 kW or greater with a displacement of less than 30 liters per cylinder, Tier 3 for all 
other marine engines), with no option to use a lower Tier engine. When performing the LAER and 
BACT analyses for Vineyard Wind 1’s engines on the WTGs and ESP, EPA compared the difference 
between a Tier 3 and Tier 4 engine in 40 CFR Part 60, Subpart IIII (NSPS), 40 CFR Part 89 (now 
migrated to 40 CFR Part 1039, Appendix I), 40 CFR Part 1039, and 40 CFR Part 1042. EPA found 
that:  


The lowest emitting diesel-fired electric generators are generators certified to the highest 
Tier standard in 40 C.F.R. part 1039. However, this section of the EPA’s regulations did not 
anticipate that the engines would be operating in a marine environment for 30 years, such 
as the diesel-fired electric generators located on the WTGs and ESP. EPA has developed 
Tier standards for engines deployed in a marine environment in 40 C.F.R. part 94 (Tier 1 
and 2) and part 1042 (Tier 3 and 4). The EPA recognizes in its Standards for Performance 
of New Stationary Sources (40 C.F.R. part 60, subpart IIII) that an owner of a stationary 
source in a marine environment can certify its engine based on the requirements of 40 
C.F.R. parts 94 or 1042. See 40 C.F.R. § 60.4201(f)(2). 


For South Fork Wind, EPA similarly reviewed the Tier 3 and Tier 4 emission standards at 40 CFR 
Part 60, Subpart IIII, 40 CFR Part 89, 40 CFR Part 1039, and 40 CFR Part 1042 and found that “the 
lowest emitting diesel-fired electric generators are generators certified to the highest Tier 
standard in 40 C.F.R. part 1039.” However, like in the Vineyard Wind 1 Fact Sheet, EPA notes that 
the NSPS rules allow non-emergency engines installed on marine offshore installations to meet 
either the nonroad standards at 40 CFR Part 1039 or the marine engine standards at 40 CFR Part 
1042. For South Fork Wind, EPA ultimately determined LAER “to be a combination of good 
combustion practices, reducing idling where possible, and the Tier 4 engine requirements in 40 
C.F.R. part 1039” without giving clear justification as to why EPA required compliance with the 
nonroad engine standards (unlike the LAER determination for Vineyard Wind 1), despite the 
engines’ location in a marine environment.  
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5.2.2.3 Evaluation of Emission-Limiting Techniques 


LAER may be achieved by a change in raw materials, process modifications, add-on pollution 
controls, or a combination of these methods. Each technique for achieving LAER is evaluated 
below.  


Change in Raw Materials 


Fuels that could be used by compression-ignition internal combustion engines include:  


♦ Marine distillate and marine residual fuels; 


♦ Natural gas; 


♦ LPG; and 


♦ ULSD. 


The fuel used by the engines must be readily available, able to be stored locally (on the WTG, ESP, 
or foundation), and fired without the need for external energy input, as the engines will be 
situated offshore (away from any pipeline fuel supplies).  


LPG would need to be supplied through bulk transfer (bunkering) from a vessel or by using 
portable tanks. As described in Section 5.2.1.3, there is a lack of suitable bunkering facilities for 
LPG in proximity to the Phase 2 SWDA and an uncertain timeline for when such infrastructure may 
be in place. There may also be unresolvable safety issues regarding bulk LPG handling while using 
generators to commission the WTGs and ESP(s) over water; handling a fuel that generates 
flammable and explosive vapors while high-voltage equipment is being tested has inherent fire 
safety risks that could be impossible to mitigate. If portable tanks are used, operators would need 
to make and break piping connections to replace the portable tanks, increasing the likelihood for 
small releases of flammable vapors due to improper connections. In addition, there is the 
potential for a high consequence accident if a full tank is dropped during lifting operations.  


For similar reasons, and due to the low energy content of CNG, the use of tanks to store CNG is 
on the WTGs and ESP(s) is technically infeasible. LNG cannot be stored without significant 
infrastructure and energy input to keep the fuel in its liquified state or without venting/flaring as 
it evaporates. Therefore, the use of LNG is also technically infeasible.  


As a result, marine distillate, marine residual, and ULSD are the only remaining fuels that are 
feasible for use in engines on the WTGs and ESP(s). There is limited information on the degree to 
which use of ULSD would reduce NOx and VOC emissions relative to lighter-grade marine fuels 
(e.g., MGO). Nevertheless, as described in Section 5.3.2.3 below, the Proponent proposes the use 
of ULSD in the engines on the WTGs and ESP(s) as PM and SO2 BACT.  
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Process Modifications and Add-On Controls 


The various process modifications that are potentially feasible for engines on the WTGs and ESP(s) 
are described in Section 5.1.1.2. With the exception of good combustion practices, which are 
implemented by an engine’s user, most process modifications (e.g., fuel injection timing retard, 
induced turbulent mixing, common rail fuel injection systems, slide valves, charge air cooling) are 
intrinsic to the design of the specific marine engine and are used by the engine’s manufacturer to 
meet EPA emission standards (see Section 4.4 for a description of engine emission standards). 


Add-on controls can also be used to reduce emissions from compression-ignition internal 
combustion engines. Of the potential NOx and VOC reducing add-on control technologies 
described in Section 5.1.1.3, the following technologies are considered technically infeasible:  


♦ SNCR: SNCR is technically infeasible because the engines will operate at temperatures 
lower than the SNCR operating range of approximately 1,600 – 2,100 °F (EPA 2002).  


♦ NOx absorber/scrubber technology: As described in Section 5.2.1.3, this NOx pollution 
control technology is not feasible for engines in marine environments due to concerns 
that nitrogen compounds in the scrubber washwater will cause nitrogen loading in the 
surrounding water (EPA 2009).  


SCR, lean NOx catalysts, 4-way catalytic converters, DOC, and CDPF are technically feasible for 
some engines depending on the specifics of the engine design. As with process modifications, 
these post-combustion control technologies can be integrated by manufacturers into an engine’s 
overall design to meet EPA emission limits. As the South Fork Wind Fact Sheet describes, “A 
manufacturer of a Tier 3 or Tier 4 engine will incorporate technically feasible emission reduction 
technology into the engine’s design. For example, a Tier 4 engine typically has an SCR system to 
reduce NOx emissions and a DPF in combination with a DOC to reduce fine particulates. In other 
words, the pollution control equipment becomes an integral part of the overall engine, and 
accordingly, any additional pollution control equipment is considered infeasible.” EPA recognizes 
that diesel engines beyond the highest tiered certification will not be available for use (EPA Region 
1 2021).  


Consequently, it is only feasible for the Proponent to use engines that already incorporate process 
modifications and add-on controls to meet EPA’s highest Tier emission standards. While diesel 
generators and other construction equipment used onshore are typically certified to EPA’s 
nonroad standards at 40 CFR Part 1039, EPA recognizes in its NSPS that an owner of a stationary 
source in a marine environment can instead certify its engine based on the requirements of 40 
CFR Part 1042.  


As described in Section 3.1.1, generators may be used on the WTGs, ESP(s), or their foundations 
for cable pulling, WTG installation and commissioning, and ESP installation, commissioning, and 
backup power. For each activity, whether the engine will be certified to meet EPA’s marine or 
nonroad emission standards largely depends on the length of time that the engine will be present 
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offshore. Engines meeting marine emission standards are designed to withstand harsher marine 
environments (e.g., have greater protection against corrosion from sea spay) than engines 
meeting nonroad standards. Therefore, engines that are used for extended periods offshore will 
need to be marine-certified, whereas nonroad engines may be permissible to use for brief periods, 
subject to the selected contractor’s discretion. The Proponent will not know the specific duration 
of many of these activities until the WTG model has been selected, the installation contractors 
have been selected, and those contractors have determined their installation methodologies 
(each contractor has different tools at their disposal with different power requirements).  


For example, the WTGs may be installed before or after the inter-array cables are pulled into their 
foundations. Inter-array cables, once installed, can supply power from the electric grid to power 
the WTG’s critical safety systems (e.g., aviation obstruction lights, marine navigation lights, 
electrical cooling and dehumidification systems, etc.) during an extended lull in wind that exceeds 
the duration of the WTG’s back-up battery. If the WTGs are installed first, and the period between 
WTG and inter-array cable installation exceeds the duration of the back-up battery, temporary 
generators will likely be needed to provide back-up power to the WTG’s critical safety systems. 
The Proponent does not expect to determine the exact duration between WTG and inter-array 
cable installation and consequently, which type of generator is needed, until the BOEM FDR/FIR 
process (which occurs after the federal permitting process is complete). Furthermore, this 
duration may vary from WTG to WTG.  


In addition, through the Proponent’s experience with the Vineyard Wind 1 project, the Proponent 
has discovered that many contractors typically use lower Tier 2 and 3 nonroad engines for many 
temporary construction activities (e.g., cable pull-in), since such equipment is exempt from NSPS 
and air plan approval requirements for most construction projects (both onshore and offshore). 
Therefore, Tier 3/Tier 4 marine engines and Tier 4 nonroad engines meeting the power 
requirements for various construction activities are not readily available and, as of now, must be 
ordered specifically for offshore wind projects. As a result, contractors have limited experience 
with Tier 3/Tier 4 marine engines and Tier 4 nonroad engines for temporary construction activities 
and the technical challenges associated with operating and maintaining such equipment. In 
addition, given that the foundation and ESP designs have not been completed (which will not 
occur until the FDR/FIR process), the Proponent cannot ascertain whether there is sufficient space 
on the foundations or within the ESP topside(s) to accommodate a Tier 4 generator equipped with 
add-on pollution controls (e.g., SCR). Similarly, at this time, the Proponent cannot determine 
whether the WTG foundations’ davit crane will be able to lift a generator equipped with add-on 
controls; mobilizing a larger crane-equipped vessel to place a generator on a foundation because 
the davit crane’s capacity is too small would likely result in higher overall NOx and VOC emissions.  


For these reasons, the Proponent requires the flexibility to use engines on the WTGs and ESP(s) 
that meet (or emit less than) either the highest applicable EPA Tier marine engine standards at 40 
CFR Part 1042 or the highest applicable EPA Tier nonroad engine standards at 40 CFR Part 1039. 
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Lastly, the Proponent will operate the engines on the WTGs and ESP(s) using good combustion 
practices, which allows engines to operate more efficiently, thereby reducing fuel usage and 
emissions. 


5.2.2.4 LAER Determination 


Based on the preceding analysis, the Proponent proposes the following as LAER for NOx and VOC 
emissions from non-emergency compression-ignition internal combustion engines on the WTGs 
and ESP(s): 


♦ The Project will use engines that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (i.e., Tier 3 or 4, depending on engine size) at 40 CFR 
Part 1042 or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. The exact NOx and 
VOC emission limits59 (in g/kW-hr) will depend on the engine’s size, displacement, speed, 
and/or power density.  


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


These proposed limits are equal to the most stringent emissions limitations contained in any SIP, 
the most stringent emissions limitation that has been achieved in practice by such class or 
category of stationary source, and the NSPS at 40 CFR Part 60, Subpart IIII.  


5.3 BACT Analysis 


Federal BACT Requirements Under the PSD Program  


Under the PSD regulations, the Project must apply Best Available Control Technology (BACT) for 
each regulated NSR pollutant for which it would result in a significant emissions increase (see 40 
CFR 52.21(j)(3)). As described in Section 4.2.2, the Project will result in a significant emissions 
increase of NOx, VOC, CO, PM, and GHGs (as carbon dioxide equivalents [CO2e]). 


BACT is an emissions limitation based on the maximum degree of reduction of any criteria 
pollutant which is achievable, taking into account energy, environmental, and economic impacts 
and other costs (see 40 CFR Part 52.21(b)(12)). The BACT determination is made on a case-by-case 
basis. On December 1, 1987, the EPA issued a memorandum prescribing the “top-down” approach 
for determining PSD (i.e., federal) BACT.60 This analysis follows federal guidance for a top-down 


 


59  Depending on engine size, the Tier 4 nonroad engine emission limits may be presented as non-methane 
hydrocarbon (NMHC) + NOx or NMHC and NOx separately. The Tier 3 and 4 marine engine emission limits may 
be presented as NOx, HC, or NOx + HC.  


60  Memorandum from J. Craig Potter, Assistant Administrator for Air and Radiation, to EPA Regional Administrators 
regarding Improving New Source Review (NSR) Implementation (Dec. 1, 1987). 
https://www.epa.gov/sites/default/files/2015-07/documents/establsh.pdf 



https://www.epa.gov/sites/default/files/2015-07/documents/establsh.pdf
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BACT analysis contained in EPA’s (1990) New Source Review Workshop Manual, Prevention of 
Significant Deterioration and Nonattainment Area Permitting (the “NSR Manual). The top-down 
BACT analysis consists of these five basic steps:61 


(1) Identify all control technologies;  


(2) Eliminate technically infeasible options;  


(3) Rank remaining control technologies by effectiveness;  


(4) Evaluate most effective controls (taking into account energy, environmental, and 
economic impacts) and document results; and  


(5) Select the BACT.  


Massachusetts BACT Requirements 


As stated in Section 4.3.3.3, the plan approval requirements at 310 CMR 7.02(8)(a)2 require an 
analysis of BACT for each regulated pollutant. The Project requires a plan approval; therefore, 
Massachusetts BACT is required for NOx, VOC, CO, PM, SO2/H2SO4, HAPs, and GHGs. Similar to 
PSD BACT, Massachusetts 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 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 best available 
control technology determination shall not allow emissions in excess of any 
emission standard established under the New Source Performance Standards, 
National Emission Standards for Hazardous Air Pollutants or under any other 
applicable section of 310 CMR 7.00, and may include a design feature, equipment 
specification, work practice, operating standard, or combination thereof. 


Pursuant to 310 CMR 7.02(8)(a), BACT may be demonstrated using the “Top-Down” analysis or a 
“Top-Case” analysis, where applicable. As stated in MassDEP’s “Best Available Control Technology 
(BACT) Guidance” dated June 2011 (the “MassDEP BACT Guidance”), the Massachusetts Top-
Down BACT analysis is modeled after the EPA’s top-Down BACT approach described above. 
Because the Massachusetts and federal BACT requirements are very similar, for those pollutants 
that are subject to both Massachusetts and Federal BACT, they are addressed in the following 
sections together.  


 


61 See NSR Manual, p. B.6. 
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Although BACT is usually determined separately for each regulated pollutant, these emission 
sources (i.e., engines) support a different approach because engine design impacts several 
different pollutants. For example, minimizing NOx emissions from an engine by reducing high 
temperature combustion can result in increasing VOC and CO emissions. Some control 
technologies can reduce emissions of both pollutants. For these reasons, the following BACT 
analyses group together several regulated pollutants. In addition, HAPs are a subset of VOC and 
PM. As such, the VOC BACT analysis covers organic HAPs and the PM BACT addresses metallic 
HAPs.  


The potential emission control technologies that were considered in the following BACT analysis 
are described in Section 5.1.1. The review of control options considered controls applied to source 
categories similar to the types of engines expected to be used on vessels, the WTGs, and ESP(s). 
The BACT analysis also evaluates various fuel alternatives and inherently lower-polluting 
processes. The Proponent is unaware of technologies employed outside the US that are not 
employed inside the US. 


5.3.1 Top-Down BACT for Engines on Vessels Operating as OCS Sources  


This section discusses BACT for marine compression-ignition internal combustion (diesel) engines 
that are OCS sources. See Section 3.1.1 for a description of vessels that the Proponent anticipates 
will become OCS sources.  


5.3.1.1 NOx and VOC BACT 


The Project’s NOx and VOC emissions are subject to LAER, federal BACT,62 and Massachusetts 
BACT. Although the definitions of LAER and BACT are different, they share many common traits. 
Step 1 (identify all control technologies), Step 2 (eliminate technically infeasible options), and Step 
3 (rank technologies by effectiveness) of the BACT analysis were all addressed in the LAER analysis 
provided in Section 5.2.1. Where LAER and BACT determinations diverge is in Step 4 of a BACT 
analysis, where a technology can be eliminated from consideration based on an evaluation of 
energy, environmental, and economic impacts. Because the Project must meet LAER for NOx and 
VOC, and LAER is more stringent than BACT, BACT for NOx and VOC emissions (which include 
organic HAPs) from compression-ignition internal combustion engines on vessels that become 
OCS sources is the same as LAER.  


  


 


62  Per 40 CFR Part 55.21(i)(2), the federal BACT requirements at 40 CFR Part 55.21(j) do not apply with respect to 
a particular pollutant if the modification is located in an area designated as nonattainment for that pollutant. 
Since the COA is a nonattainment area for ozone, and VOC is only a precursor for ozone, the Project is not 
subject to federal BACT for VOCs. 
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5.3.1.2 CO BACT 


CO emissions are subject to both federal and Massachusetts BACT. Since CO and VOC emissions 
are typically formed from the same mechanisms (incomplete combustion), emissions of VOC and 
CO are controlled using similar technologies. A detailed review of potential VOC emission control 
technologies, which also applies to CO, is provided in Section 5.2.1.3. 


Step 1: Identify All Control Technologies 


Potentially available CO control options are: 


1. DOC 


2. CDPF 


3. 4-way catalytic converter  


4. Good combustion practices 


Step 2: Eliminate Technically Infeasible Options  


As described in Section 5.2.1.3, DOC, CDPF, and 4-way catalytic converters are technically 
infeasible in marine applications. It is technically feasible for the Proponent to use good 
combustion practices, which allows engines to operate more efficiently, thereby reducing fuel 
usage and emissions.  


While it is technically feasible to require the Project to use vessels with the highest tiered engines 
available at the time of deployment, it is not technically feasible to slow down, delay, or extend 
the Project’s construction schedule to enable use of a vessel with lower CO emissions (see Section 
5.2.1.3). The Proponent notes that EPA’s CO marine engine emission standards, which only apply 
to US-flagged vessels, are the same for Tier 2 and later engines and are a function of engine size. 


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


The remaining CO control technologies—the use of the highest tiered engines available at the 
time of deployment and good combustion practices—will both be employed by the Project and 
thus do not need to be ranked in order of overall control effectiveness.  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


An analysis of energy, environmental, or economic impacts was not performed because the 
Proponent intends to use all control technologies that were identified in Step 3. Thus, the 
Proponent proposes the following as BACT for CO emissions from compression-ignition internal 
combustion engines on vessels operating as OCS sources:  


♦ The Project will use vessels with the highest tiered engines that are available at the time 
of deployment.  
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♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


For additional details, see Section 5.2.1.4.  


5.3.1.3 SO2 and H2SO4 BACT 


SO2 and H2SO4 emissions are only subject to Massachusetts BACT requirements. Broadly, the 
techniques to document SO2 BACT will also be applicable to H2SO4 BACT. Therefore, the discussion 
of SO2 control technologies below also applies to H2SO4 (H2SO4 is not repeated throughout).  


Step 1: Identify All Control Technologies 


Potentially available SO2 control options are: 


1. SOx scrubber  


2. Good combustion practices  


3. Use of clean fuels 


Step 2: Eliminate Technically Infeasible Options  


SOx scrubbers appear to be technically feasible for larger (mainly Category 3) marine engines. 
According to EPA (2009), although “SOx scrubbers are not widely used on ocean going vessels, 
there have been prototype installations to demonstrate their viability in this application.” For 
example, installations such as the Krystallon systems on the P&O ferry Pride of Kent and the 
Holland America Line cruise ship the MS Zaandam have demonstrated that SOx scrubbers can 
“replace and fit into the space occupied by the exhaust silencer units and can work well in marine 
applications” (Hufnagl et al. 2005; EPA 2011). Wärtsilä SOx scrubber technology has also been 
retrofitted on two ferry vessels owned and operated by Stena Line (Stena Transit and Stena 
Transporter), enabling those vessels to meet IMO sulfur limits for the North Sea’s Emission Control 
Area (ECA) while using HFO (Wärtsila 2017). Similarly, Wilh. Wilhelmsen ASA has retrofitted their 
Ro-Ro vessel, MV Tarago, with a Wärtsilä SOx hybrid scrubber system to comply with ECA sulfur 
limits (Wärtsilä 2017).  


However, as described in Section 5.2.1.3, it is not feasible for the Project to require contractors 
to retrofit vessels’ engines with SOx scrubbers. The Project could feasibly use vessels already 
equipped with SOx scrubbers, although, as discussed below, most vessels install SOx scrubbers as 
an alternative means to complying with the MARPOL Annex VI fuel sulfur content limits, which 
allows them to continue using HFO in lieu of using fuel oil that is inherently low enough in sulfur 
(IMO 2019a).  


The Proponent reviewed the technical feasibility of various fuel types, including inherently lower-
polluting practices, that could potentially be used by marine engines. The use of methanol, LPG, 
LNG, and battery power would significantly reduce or virtually eliminate SO2 emissions. However, 
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as discussed in Section 5.2.1.3, it is not feasible to constrain the Project to the use of such vessels 
(for those vessels that become OCS sources) for numerous reasons, including the lack of suitable 
bunkering facilities and the extremely limited number of vessels that are both capable of using 
these fuels (or batteries) and supporting the construction and operation of the Project on the 
Project’s timeline. Consequently, the Project must have the flexibility to use traditional marine 
fuels (marine distillate, marine residual, and ULSD).  


However, the Proponent expects that most vessels that become OCS sources will not be permitted 
to use ULSD. The use of low sulfur, low viscosity fuel has the potential for several harmful effects 
on marine engines (ABS 2015b). For example, ULSD’s lack of lubricity can promote sticking and 
seizing of fuel pumps, requiring the use of fuel additives that can increase emissions. According 
to DNV GL (2014), “due to explosion risks related to the use of highly volatile fuels on board ships,” 
the IMO, per SOLAS requirements, has banned the use of fuels with a flashpoint lower than 60°C 
on vessels. In addition, the use of fuel with a flashpoint lower than 60°C is often not allowed by 
insurers. Numerous studies and safety data sheets indicate that ULSD often has a flashpoint lower 
than 60°C. Consequently, the slightly lower flashpoint limits applicable to automotive diesel 
(above 55°C in the European Union, minimum 52°C in the US) preclude the supply of automotive 
ULSD fuel to the marine market (Wright and Wilson 2012). ULSD that meets the low-volatility 
safety requirements for larger marine engines is not widely available. Therefore, vessels can only 
use ULSD as permitted by SOLAS requirements and to the extent that it is available.  


Lastly, it is technically feasible for the Proponent to use good combustion practices.  


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


SOx scrubbers are a technically feasible control option for SO2 emissions from marine engines. 
However, SOx scrubbers are intended to be an alternative to operating on low sulfur marine 
distillate or ULSD; SOx scrubbers are not intended to be used in conjunction with these low sulfur 
fuels (EPA 2009). All available post-combustion controls have a limitation to how clean an exhaust 
concentration they can achieve. The minimum outlet concentration achievable using post-
combustion control is generally higher than the inlet concentration achievable using clean fuels. 
Consequently, the installation of a SOx scrubber in conjunction with the use of low sulfur marine 
distillate or ULSD will not further reduce SOx emissions.  


In comparison to marine residual fuel and marine distillate fuel, the use of ULSD considerably 
reduces SO2 emissions. However, as noted above, the Proponent expects most vessels that 
become OCS sources to be prohibitied from using ULSD. Thus, the Proponent proposes to use 
ULSD, if available and permitted by the SOLAS requirements. All other marine engines will use fuel 
with a maximum sulfur content of 1,000 ppm in accordance with the MARPOL Annex VI 
requirements for ECAs (see Section 4.4 for additional discussion of MARPOL Annex VI and US fuel 
standards).  
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Good combustion practices can be used in conjunction with clean fuels. The use of clean fuels 
(marine distillate, marine residual, and ULSD [where feasible]) and good combustion practices will 
result in the lowest SO2 emission rates technically feasible for engines on vessels that become OCS 
sources. 


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Based on the analysis above, the Proponent proposes the following as BACT for SO2 and H2SO4 
emissions from compression-ignition internal combustion engines on vessels operating as OCS 
sources:  


♦ The Project will use clean fuels (marine distillate, marine residual, and ULSD [where 
feasible]). Vessels that are not able to use ULSD meeting the 15 ppm sulfur content limit 
will use fuel with a sulfur content less than 1,000 ppm in accordance with the MARPOL 
Annex VI requirements for ECAs. 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


5.3.1.4 PM BACT  


PM emissions are subject to both federal and Massachusetts BACT. The BACT emission rates 
reviewed in this analysis are for PM, PM10 (inhalable particles 10 microns or smaller), and PM2.5 
(fine inhalable particles 2.5 microns or smaller). Throughout this Application, the term PM refers 
to PM/PM10/PM2.5, filterable plus condensable. BACT techniques for PM2.5 control will be the same 
as for PM10 control. 


Step 1: Identify All Available Control Technologies 


Potentially available PM control technologies include:  


1. Induced turbulent mixing  


2. Common rail fuel injection systems  


3. Reduced oil consumption  


4. Turbocharger improvements  


5. Open and closed crankcase ventilation system  


6. SOx scrubber  


7. Diesel particulate filter (DPF)/CDPF 


8. Baghouse  


9. Flow through filter  


10. DOC 


11. 4-way catalytic converter  
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12. Good combustion practices  


13. Use of clean fuels 


Step 2: Eliminate Technically Infeasible Options  


The following technologies identified in Step 1 are technically infeasible in marine applications: 


♦ DPF/CDPF: CDPF are technically infeasible for the control of PM for the same reasons 
provided in Section 5.2.1.3. Although CDPF are not feasible, CARB’s (2022b) Verified 
Technologies List includes an active DPF by Rypos, Inc. for marine engines. Online review 
of vendors has indicated that there are a small number of active DPF products available 
for marine diesel engines (Rypos [date unknown]). For example, DCL International offers 
MARINE-X® Diesel Particulate Filters, which are “suitable for 4-cycle, high speed engines, 
where fuel is ultra-low sulfur diesel and engine-out PM emission level is equivalent to tier 
1 or better” (DCL International 2015).  


♦ Baghouse: This technology requires a large footprint and is typically used for land-based 
sources. Due to space constraints on vessels, the use of a baghouse to control PM 
emissions is technically infeasible (EPA Region 4 2014e).  


♦ Flow-through filter (FTF): This technology has not been designed or tested on a 
commercially available scale for marine internal combustion engines. Therefore, use of 
FTF to control PM emissions from the Project’s marine engines is technically infeasible.  


♦ 4-way catalytic converter and DOC: These technologies are technically infeasible for the 
control of PM due to the same rationale provided in Section 5.2.1.3.  


Induced turbulent mixing, common rail fuel injection systems, reduced oil consumption, 
turbocharger improvements, crankcase ventilation systems, SOx scrubbers, and DPF are not 
outright technically infeasible for marine engines. These technologies can be used by 
manufacturers/ship builders to achieve compliance with PM emission standards (see Section 4.4 
for a description of marine engine emission standards). However, it is not feasible for the Project 
to require contractors to retrofit vessels’ engines or replace older engines with newer engines 
that employ these technologies for the reasons enumerated in Section 5.2.1.3. While it is 
technically feasible to require the Project to use vessels with the highest tiered engines available 
at the time of deployment, it is not technically feasible to slow down, delay, or extend the Project’s 
construction schedule to enable use of a vessel with lower PM emissions. The Proponent notes 
that EPA’s PM marine engine emission standards only apply to Category 1 and 2 engines on US-
flagged vessels.  


EPA’s Verified Technologies List identifies 10 Marine Engine Emissions Upgrade Kits as verified PM 
emission control technologies, but these retrofits are used for very specific models of Caterpillar 
diesel marine engines and, as stated above, the Proponent cannot require contractors to retrofit  
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their vessels. EPA’s Verified Technologies List also identifies the XeroPoint Hybrid Tugboat Retrofit 
System as a PM emission control technology for harbor tugboats. As discussed in Section 5.2.1.3, 
any harbor tugboats involved in the Project would not become an OCS source.  


The Proponent reviewed the technical feasibility of various fuel types that could potentially be 
used by marine engines. The use of methanol, LPG, and LNG would reduce PM emissions. 
However, it is not feasible to constrain the Project to the use of vessels that employ these fuels 
for the reasons provided in Section 5.2.1.3, including the lack of suitable bunkering facilities and 
the extremely limited number of vessels that are both capable of using these fuels and supporting 
the construction and operation of the Project on the Project’s timeline.  


The Project must have the flexibility to use traditional marine fuels (marine distillate, marine 
residual, and ULSD). However, as described in Section 5.3.1.3 above, the Proponent expects most 
vessels that become OCS sources will not be permitted to use ULSD.  


Lastly, it is technically feasible for the Proponent to use good combustion practices.  


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


The remaining PM control technologies are the use of the highest tiered engines available at the 
time of deployment, good combustion practices, and clean fuels. In comparison to marine residual 
fuel and marine distillate fuel, use of ULSD significantly reduces PM emissions. According to EPA’s 
Regulatory Impact Analysis: Control of Emissions of Air Pollution from Locomotive Engines and 
Marine Compression Ignition Engines Less than 30 Liters Per Cylinder (2008), “We estimate that 
the use of ultra-low sulfur diesel (ULSD) fuel (<15 ppm S) will reduce sulfate PM emissions from 
locomotive and marine engines by approximately 0.06 to 0.08 g/bhp-hr, as compared to PM 
emissions when ~3,000 ppm S fuel is used.” However, as noted above, the Proponent expects 
most vessels that become OCS sources to be prohibitied from using ULSD. Thus, the Proponent 
proposes to use ULSD, if available and permitted by the SOLAS requirements. All other marine 
engines will use fuel with a maximum sulfur content of 1,000 ppm in accordance with the MARPOL 
Annex VI requirements for ECAs (see Section 4.4.1).  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT  


The Proponent proposes the following as BACT for PM emissions from compression-ignition 
internal combustion engines on vessels operating as OCS sources:  


♦ The Project will use vessels with the highest tiered engines that are available at the time 
of deployment. See Section 5.2.1.4 for additional details. 


♦ The Project will use clean fuels (marine distillate, marine residual, and ULSD [where 
feasible]). Vessels that are not able to use ULSD meeting the 15 ppm sulfur content limit 
will use fuel with a sulfur content less than 1,000 ppm in accordance with the MARPOL 
Annex VI requirements for ECAs. 
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♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


5.3.1.5 GHG BACT  


GHG emissions are subject to both federal and Massachusetts BACT. Both 310 CMR 7.00 and the 
PSD regulations define GHGs as the aggregate group of six GHGs: CO2, nitrous oxide (N2O), CH4, 
hydrofluorocarbons, perfluorocarbons, and SF6. Of these, hydrofluorocarbons, perfluorocarbons, 
and SF6 are not products of combustion and will not be emitted by engines on vessels. N2O will be 
controlled as NOx (see Section 5.2.1) and CH4 will be controlled by good combustion practices (no 
significant fugitive emissions of CH4 are expected). Thus, this BACT analysis focuses on CO2 
emissions as the primary GHG component.  


Step 1: Identify All Control Technologies 


Potentially available CO2 control technologies include: 


1. Carbon capture and sequestration (CCS) 


2. Efficient engine operation 


3. Good combustion practices  


4. Use of clean fuels  


Step 2: Eliminate Technically Infeasible Options  


From the above list of possible GHG control technologies, CCS was the only technology 
determined to be technically infeasible. For CCS to be technically feasible, each of the following 
steps needs to be technically feasible: 1) capture; 2) compression; 3) transport; and 4) 
sequestration. CCS is technically infeasible as GHG emission control technology for the Project’s 
marine engines for the following reasons: 


1. Capture: To capture CO2 post-combustion, an organic solvent (monoethanolamine or 
similar) must be used to absorb the CO2 from the exhaust gas. The absorbed CO2 is then 
driven off the solvent by heating, creating a more concentrated, separate CO2 stream 
while the solvent is reused. Absorption takes place in a scrubber, such as a packed-tower 
scrubber that promotes air/liquid interface. Such a scrubbing system works best with 
relatively cool temperatures, slow air velocities, and steady-state operations. There is 
insufficient space for the required absorption system onboard vessels. This absorption 
system is not suitable for the Project’s marine engines that operate at highly variable 
loads. Also, the absorption process has not been demonstrated on a power generating 
unit beyond the pilot-scale or side-stream scale. Consequently, carbon capture is 
technically infeasible for Project’s marine engines.  
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2. Compression: Once the absorbed carbon is re-released into the vapor phase, it must be 
compressed for transport. This is typically done using multiple-stage compressors to 
increase the pressure to about 2,000 pounds per square inch. Compressing the CO2 to 
about 2,000 pounds per square inch for transport may not be technically feasible because 
there may not be space for the required equipment onboard the Project’s vessels.  


3. Transport: The compressed CO2 must be transported to its final disposal site. The 
transport of CO2 from the Phase 2 SWDA would require significant storage space on the 
vessels (which is likely unavailable) and would require the vessels to make additional trips 
to a potential CO2 sequestration site (see the next bullet). These additional trips would 
cause an overall increase in emissions of other criteria pollutants.  


4. Sequestration: Sequestration is the injection and long-term storage of CO2 in geologic 
formations such as coal seams and oil & gas reservoirs. Long-term storage of CO2 in 
geologic formations requires that such formations have appropriate pore space 
(millimeter-sized voids) to store the CO2 within the rock; enough permeability that the 
CO2 can be injected into the formation; and an extensive cap rock to prevent the CO2 from 
re-escaping. The CO2 must be injected deep underground (3,000 feet or more). There are 
no candidate geologic formations near enough to make sequestration feasible; the 
nearest potential geologic formation is near the Pennsylvania/New Jersey border over 
200 miles away; proven CO2 storage locations are much further (EPA 2017).  


CCS has not been applied to any marine diesel engine in practice. Also, given the nature of the 
Project and the temporary use of third-party marine engines, no reasonable opportunity exists 
for the capture and long-term storage or reuse of captured CO2. 


Step 3: Rank Remaining Control Technologies by Control Effectiveness 


The remaining control technologies are efficient engine operation, the use of clean fuels, and 
good combustion practices. All three control technologies will be used by the Project to control 
GHG emissions from marine engines; therefore, there is no need rank the remaining control 
technologies in order of overall control effectiveness. 


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Consistent with the analysis presented above, the Proponent proposes the use of clean fuels, 
good combustion practices, and efficient engine operation as GHG BACT. Per the EPA GHG 
Guidance, the application of methods to increase energy efficiency is a key GHG-reducing 
opportunity that falls under the category of “lower-polluting processes/practices.” The IMO 
adopted legally binding energy efficiency measures as amendments to MARPOL Annex VI, which 
went into effect in 2013. Under IMO’s energy-efficiency regulations, existing ships must have an 
energy management plan that addresses things such as “improved voyage planning, cleaning the 
underwater parts of the ship and the propeller more often, introducing technical measures such 
as waste heat recovery systems, or even fitting a new propeller” (IMO 2018). The regulations 
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make Energy Efficiency Design Index (EEDI) mandatory for new ships and the Ship Energy 
Efficiency Management Plan (SEEMP) mandatory for all ships. Since 2013, the EEDI has required 
a minimum energy efficiency level per capacity mile for new ships based on their type and size 
(IMO 2018). The SEEMP is an operational measure that establishes mechanisms to improve the 
energy efficiency of a ship and incorporate best practices for fuel-efficient ship operation (IMO 
2018). Project vessels built since 2013 will be required meet the minimum energy efficiency level 
per capacity mile prescribed by the EEDI for that ship. All Project vessels must use a SEEMP. Use 
of these two programs will ensure efficient engine operation and minimize GHG emissions from 
the Project’s vessels.  


5.3.2 Top-Down BACT for Engines on the WTGs and ESP(s)  


This section discusses BACT for compression-ignition internal combustion (diesel) engines located 
on the WTGs and ESP(s). See Section 3.1.1 for a description of the engines that the Proponent 
expects to use on the WTGs and ESP(s), which will become OCS sources.  


5.3.2.1 NOx and VOC BACT 


The Project’s NOx and VOC emissions are subject to LAER, federal BACT, 63 and Massachusetts 
BACT. Step 1 (identify all control technologies), Step 2 (eliminate technically infeasible options), 
and Step 3 (rank technologies by effectiveness) of the BACT analysis were all addressed in the 
LAER analysis provided in Section 5.2.2. Where LAER and BACT determinations diverge is in Step 
4 of a BACT analysis, where a technology can be eliminated from consideration based on an 
evaluation of energy, environmental, and economic impacts. Because the Project must meet LAER 
for NOx and VOC, and LAER is more stringent than BACT, BACT for NOx and VOC emissions from 
compression-ignition internal combustion engines on the WTGs and ESP(s) is the same as LAER. 


5.3.2.2 CO BACT 


CO emissions are subject to both federal and Massachusetts BACT. Emissions of VOC and CO are 
controlled using similar technologies; see Section 5.2.2.3 for a detailed review of potential VOC 
emission control technologies. 


Step 1: Identify Candidate Control Technologies 


Potentially available CO control options are: 


1. DOC 


2. CDPF 


 


63  Per 40 CFR Part 55.21(i)(2), the federal BACT requirements at 40 CFR Part 55.21(j) do not apply with respect to 
a particular pollutant if the modification is located in an area designated as nonattainment for that pollutant. 
Since the COA is a nonattainment area for ozone, and VOC is only a precursor for ozone, the Project is not 
subject to federal BACT for VOCs. 
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3. 4-way catalytic converter  


4. Good combustion practices 


Step 2: Eliminate Infeasible Technologies 


As described in Section 5.2.2.3, 4-way catalytic converters, DOC, and CDPF are technically feasible 
for some engines depending on the specifics of the engine design. These post-combustion control 
technologies are integrated by manufacturers into an engine’s overall design to meet EPA 
emission limits. EPA recognizes that diesel engines beyond the highest tiered certification will not 
be available for use (EPA Region 1 2021). Consequently, it is only feasible for the Proponent to 
use engines that already incorporate add-on controls to meet EPA’s highest Tier emission 
standards. For the reasons provided in Section 5.2.2.3, the Proponent requires the flexibility to 
use engines on the WTGs and ESP(s) that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (i.e., Tier 3 or 4, depending on engine size) at 40 CFR Part 1042 
or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. 


It is technically feasible for the Proponent to use good combustion practices, which allows engines 
to operate more efficiently, thereby reducing fuel usage and emissions.  


Step 3: Rank Control Technologies by Control Effectiveness 


The remaining CO control technologies—the use of engines meeting the highest EPA Tier marine 
or nonroad standards and good combustion practices—will both be employed by the Project and 
thus do not need to be ranked in order of overall control effectiveness.  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


An analysis of energy, environmental, or economic impacts was not performed because the 
Proponent intends to use all control technologies that were identified in Step 3. Thus, the 
Proponent proposes the following as BACT for CO emissions from non-emergency compression-
ignition internal combustion engines on the WTGs and ESP(s): 


♦ The Project will use engines that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 
1042 or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. The exact CO emission 
limits (in g/kW-hr) are a function of engine size. 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating. 


5.3.2.3 SO2 and H2SO4 BACT 


SO2 and H2SO4 emissions are only subject to Massachusetts BACT requirements. The discussion of 
SO2 control technologies below also applies to H2SO4 (H2SO4 is not repeated throughout).  
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Step 1: Identify Candidate Control Technologies 


Potentially available SO2 control options are: 


1. SOx scrubber  


2. Good combustion practices  


3. Use of clean fuels 


Step 2: Eliminate Infeasible Technologies 


The Proponent reviewed the technical feasibility of various fuel types that could potentially be 
used by engines on the WTGs and ESP(s). Although the use of natural gas or LPG would 
significantly reduce or virtually eliminate SO2 emissions, these fuels are not feasible for the 
reasons provided in Section 5.2.2.3. As a result, marine distillate, marine residual, and ULSD are 
the only remaining fuels that are feasible for use in engines on the WTGs and ESP(s). 


SOx scrubbers were not identified in any literature review as a control technology for non-
emergency non-marine engines and are therefore considered not technically feasible. 
Additionally, low sulfur fuels such as ULSD can achieve SO2 concentrations that are lower than the 
minimum achievable outlet concentration using a SOx scrubber. Consequently, the installation of 
a SOx scrubber in conjunction with low sulfur fuels will not further reduce SOx emissions.  


It is technically feasible for the Proponent to use good combustion practices. 


Step 3: Rank Control Technologies by Control Effectiveness 


The only remaining control technologies are the use of clean fuels and good combustion practices. 
In comparison to marine residual fuel and marine distillate fuel, the use of ULSD considerably 
reduces SO2 emissions. Therefore, the use of ULSD in conjunction with good combustion practices 
will result in the lowest SO2 emission rates technically feasible for engines on the WTGs and ESP(s).  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Based on the analysis above, the Proponent proposes the following as BACT for SO2 and H2SO4 
emissions from compression-ignition internal combustion engines on the WTGs and ESP(s):  


♦ The Project will use ULSD with a maximum sulfur content of 15 ppm. 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating. 


5.3.2.4 PM BACT 


PM emissions are subject to both federal and Massachusetts BACT. The BACT emission rates 
reviewed in this analysis are for PM, PM10 and PM2.5.  
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Step 1: Identify Candidate Control Technologies 


Potentially available PM control technologies include:  


1. Numerous process modifications inherent to an engine’s design (induced turbulent 
mixing, common rail fuel injection systems, reduced oil consumption, turbocharger 
improvements, open and closed crankcase ventilation system)  


2. DPF/CDPF 


3. DOC 


4. SOx scrubber  


5. 4-way catalytic converter 


6. Good combustion practices 


7. Use of clean fuels  


Step 2: Eliminate Infeasible Technologies 


With the exception of SOx scrubbers (see Section 5.3.2.3), all of the technologies listed in Step 1 
are technically feasible for some engines depending on the specifics of the engine design. These 
process modifications and post-combustion control technologies are integrated by manufacturers 
into an engine’s overall design to meet EPA emission limits. EPA recognizes that diesel engines 
beyond the highest tiered certification will not be available for use (EPA Region 1 2021). 
Consequently, it is only feasible for the Proponent to use engines that already incorporate these 
process modifications and add-on controls to meet EPA’s highest Tier emission standards. For the 
reasons provided in Section 5.2.2.3, the Proponent requires the flexibility to use engines on the 
WTGs and ESP(s) that meet (or emit less than) either the highest applicable EPA Tier marine 
engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 1042 or EPA Tier 4 nonroad 
engine standards at 40 CFR Part 1039. 


As discussed in Section 5.3.2.3, the Proponent reviewed the technical feasibility of various fuel 
types and found that, although the use of natural gas or LPG would reduce PM emissions, these 
fuel types are technically infeasible for engines on the WTGs and ESP(s). As a result, marine 
distillate, marine residual, and ULSD are the only remaining fuels that are feasible for use in 
engines on the WTGs and ESP(s). 


It is technically feasible for the Proponent to use good combustion practices.  


Step 3: Rank Control Technologies by Control Effectiveness 


The remaining PM control technologies are the use of engines meeting the highest EPA Tier 
marine or nonroad standards, good combustion practices, and clean fuels. In comparison to 
marine residual fuel and marine distillate fuel, the use of ULSD significantly reduces PM emissions.  
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Therefore, the use of ULSD in conjunction with good combustion practices and the highest Tier 
engines will result in the lowest SO2 emission rates technically feasible for engines on the WTGs 
and ESP(s).  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


The Proponent proposes the following as BACT for PM emissions from compression-ignition 
internal combustion engines on the WTGs and ESP(s):  


♦ The Project will use engines that meet (or emit less than) either the highest applicable 
EPA Tier marine engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 
1042 or EPA Tier 4 nonroad engine standards at 40 CFR Part 1039. The exact PM emission 
limit (in g/kW-hr) will depend on the engine’s size, displacement, and/or power density.  


♦ The Project will use ULSD with a maximum sulfur content of 15 ppm. 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating. 


5.3.2.5 GHG BACT 


GHG emissions (CO2, CH4, N2O, hydrofluorocarbons, perfluorocarbons, and SF6) are subject to 
both federal and Massachusetts BACT. Hydrofluorocarbons, perfluorocarbons, and SF6 will not be 
emitted by engines on the WTGs and ESP(s). N2O will be controlled as NOx (see Section 5.2.2) and 
CH4 will be controlled by good combustion practices (no significant fugitive emissions of CH4 are 
expected). Therefore, this BACT analysis focuses on CO2 emissions.  


Step 1: Identify Candidate Control Technologies 


Potentially available CO2 control technologies include: 


1. Post-combustion controls (such as CCS) 


2. Good combustion practices  


3. Use of clean fuels  


Step 2: Eliminate Infeasible Technologies 


Post-combustion controls for CO2 (e.g., CCS) are not technically feasible for engines of this size. 
These controls are designed for much larger systems and even then, they have many technical 
issues such as sizing and spacing issues, transportation of the compressed CO2, and sequestration 
location issues (see Section 5.3.1.5). The use of clean fuels (ULSD is proposed as BACT in Sections 
5.3.2.3 and 5.3.2.4) and good combustion practices are technically feasible.  
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Step 3: Rank Control Technologies by Control Effectiveness 


The only remaining control technologies are the use of clean fuels (ULSD) and good combustion 
practices. Both technologies will be used by the Project; therefore, there is no need rank them in 
order of overall control effectiveness. 


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Consistent with the analysis presented above, the Proponent proposes the use of clean fuels and 
good combustion practices as GHG BACT.  


5.3.3 Top-Down BACT for SF6-Containing Equipment on the WTGs and ESP(s) 


Although the Proponent believes that the presence of SF6-containing equipment does not by itself 
cause a WTG or ESP to be an OCS source (see Section 3.1.1), this section discusses BACT for SF6-
containing equipment on the WTGs and ESP(s) should EPA determine that such equipment meet 
the definition of an OCS source and require a control technology review. Sections 2.2.6.2 and 
2.3.4.2 provide a description of SF6-containing equipment on the WTGs and ESP(s).  


5.3.3.1 GHG BACT 


GHG emissions, including SF6, are subject to both federal and Massachusetts BACT. This analysis 
only addresses SF6 emissions from electrical equipment on the WTGs and ESP(s).  


Step 1: Identify Candidate Control Technologies 


Potentially available SF6 control technologies are: 


1. Use of air insulated switchgear (AIS) 


2. Use of fluoronitrile gas blends to replace SF6 


3. Use of sealed SF6-insulated equipment with leak detection systems 


These control options are further described in Section 5.1.2. This review considered controls 
applied to source categories similar to the SF6-containing equipment on the WTGs and ESP(s), 
such as electrical equipment at onshore substations. The Proponent is unaware of technologies 
employed outside the US that are not employed inside the US. 


Step 2: Eliminate Infeasible Technologies 


Currently available AIS would be far too large for use offshore. AIS would also be heavier, require 
more maintenance, and have a significantly higher risk of failure due to corrosion in the marine 
environment. For these reasons, the use of AIS is technically infeasible.  
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The use of fluoronitrile gas blends to replace SF6 is in the early stages of adoption for onshore 
applications and has not been demonstrated as viable or reliable for use in marine environments. 
For example, General Electric is working to expand its SF6-free portfolio by 2025 (GE 2019), but is 
not currently offering offshore WTGs that incorporate such technology. In addition, the use of SF6 
replacement gases could require heavier electrical equipment with a larger footprint; it may not 
be feasible to accommodate such equipment on the foundations or ESP(s) due to weight and 
space constraints. Therefore, it is not feasible to require the Project to use fluoronitrile gas blends, 
although the Proponent should not be precluded from using replacement SF6 gases if they do 
become viable and commercially available for use in offshore applications.  


Step 3: Rank Control Technologies by Control Effectiveness 


The only remaining control technology is the use of sealed SF6-insulated equipment with leak 
detection systems. The Proponent conducted a search of permits through EPA’s RBLC, which 
identified 22 facilities with entries for SF6 emissions from switchgear. The most stringent emission 
rate identified is the use of equipment in manufacturer-sealed systems that are certified by the 
manufacturer to meet a leak rate of no more than 0.5% per calendar year and are equipped with 
leak detection systems.  


Steps 4&5: Evaluate Most Cost-Effective Controls, Documents Results, & Select BACT 


Based on the analysis above, the Proponent proposes the following as BACT for SF6 emissions 
from electrical equipment on the WTGs and ESP(s): 


♦ The Project will use hermetically sealed-pressure switchgear that are certified by the 
manufacturer to meet a SF6 leak rate of no more than 0.5% per calendar year and are 
equipped with leak detection systems. The Project will only use “sealed for life” SF6-
containing equipment and will not conduct SF6 refilling operations. 
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6.0 NONATTAINMENT NEW SOURCE REVIEW & EMISSIONS OFFSETS 


As described in Section 4.3.3.24, the Project is a major modification subject to Nonattainment New Source 
Review (NNSR) for nitrogen oxides (NOx) and volatile organic compounds (VOCs). The control technology 
review required under 310 CMR 7.00: Appendix A(4) is addressed in Section 5.2. The remaining NNSR 
requirements under 310 CMR 7.00: Appendix A(4) through (8) are addressed below.  


6.1 Emissions Offsets  


Pursuant to 310 CMR 7.00: Appendix A(6), the Proponent will obtain NOx and VOC Continuous 
Emission Reduction Credits (CERCs) to offset the Project’s operational emissions at a ratio of 1.2:1 
prior to commencing operation.  


Because the Corresponding Onshore Area (COA) is treated as a nonattainment area for ozone, the 
offsets must actually occur and be obtained from the same source, other sources in the same 
nonattainment area, or other sources in another nonattainment area with the same or higher 
nonattainment classification (if the emissions from such area contribute to the nonattainment 
status in the area of the modified source). Emission offsets for an Outer Continental Shelf (OCS) 
source can be obtained from land-based stationary sources (see 310 CMR 7.00: Appendix A(6)(c)).  


The Proponent may obtain emissions offsets from one or a combination of the following sources 
in Massacshusetts:64  


♦ Rate-based Emission Reduction Credits (ERCs) from the Massachusetts ERC Bank (see 
Section 4.3.3.25). 310 CMR 7.00: Appendix B(3)(e)2 requires those who use ERCs from the 
Massachusetts ERC Bank to obtain an amount of credit equal to five percent more than 
the amount needed for the offset calculation (that must be held and can neither be sold 
nor used elsewhere), yielding an overall offset ratio of 1.26:1. 


♦ By entering into a federally-enforceable third-party agreement that requires the third-
party to create ERCs by reducing actual emissions in Massachusetts. 


♦ A Massachusetts facility that has ceased operations and has had its Clean Air Act (CAA) 
permits revoked or rescinded and has not had the resulting emissions reductions certified 
under 310 CMR 7.00: Appendix B, provided that the offsets are memorialized in a 
document from the Commonwealth.  


 


64  EPA determined that Vineyard Wind 1 and South Fork Wind could obtain offsets from anywhere in 
Massachusetts because: 1) all areas of Massachusetts are required to meet the requirements of a moderate 
nonattainment area for ozone (since Massachusetts is in the OTR), and 2) recent air dispersion modeling 
conducted by EPA demonstrates that sources within Massachusetts contribute to ozone levels in Dukes County. 
The Proponent expects the same finding for Phase 2 of New England Wind. 







 


5315/Phase 2 of New England Wind 6-2 NNSR and Emissions Offsets 
OCS Air Permit Application  Epsilon Associates, Inc. 


If the Proponent obtains offsets from a nonattainment area outside of Massachusetts, the 
Proponent would perform an analysis to demonstrate that the offsets meet the criteria in 310 
CMR 7.00: Appendix A(6)(b). 


The Proponent also notes that a key objective of the Project is to reduce air emissions from the 
electric generating sector by displacing electricity produced by fossil fuel power plants (see 
Section 6.4.3). The Proponent looks forward to continued discussions with the Environmental 
Protection Agency (EPA) and the Massachusetts Department of Environmental Protection 
(MassDEP) regarding whether those emissions reductions can be used as offsets, by banking them 
in accordance with 310 CMR 7.00: Appendix B or through some other mechanism. 


6.2 Reasonable Further Progress and Source Impact Analysis  


310 CMR 7.00: Appendix A(5) stipulates that: (1) the total emissions from all existing, new, and 
modified sources in an area (including the proposed source or modification) must be sufficiently 
less than the total emissions from sources existing prior to the application to construct or modify 
a source, and (2) there must be reasonable further progress towards the achievement of the 
National Ambient Air Quality Standards (NAAQS). Towards that end, 310 CMR 7.00: Appendix A(7) 
requires the Proponent to conduct a Source Impact Analysis demonstrating that:  


♦ the emissions offsets, when considered in conjunction with the Project’s emissions, will 
have a net air quality benefit in the affected area;  


♦ the emissions from the proposed Project will not contribute to nonattainment in, or 
interfere with maintenance by any other state of any NAAQS; and  


♦ the emissions from the proposed Project will not interfere with measures required to be 
included in the applicable State Implementation Plan (SIP) for any other State under a 
program for the Prevention of Significant Deterioration (PSD) or for the protection of 
visibility. 


As described in Section 4.2.2, the Proponent conducted air quality dispersion modeling in 
accordance with federal PSD regulations. According to 40 CFR 52.21(i)(3), the PSD air quality 
modeling requirements under 40 CFR 52.21 paragraphs (k), (m), and (o) are not applicable to 
“temporary” emissions if those emissions would not impact any Class I area or areas where an 
applicable increment is known to be violated. The Air Quality Modeling Report, provided as 
Appendix B, demonstrates that the Project’s temporary construction emissions will not impact 
any Class I area or areas where an applicable increment is known to be violated. Thus, the Project’s 
construction emissions do not require a Source Impact Analysis, an Air Quality Analysis, or an 
additional impacts analysis as part of PSD review. MassDEP does not require air quality dispersion 
modeling for construction activities. 
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The Source Impact Analysis, Air Quality Analysis, and additional impact analyses for the Project’s 
operational emissions are provided in the Air Quality Modeling Report (see Appendix B). These 
analyses demonstrate that the Project will not contribute to nonattainment in, or interfere with 
maintenance by any other state of any NAAQS. The Air Quality Modeling Report also assesses 
Project’s direct and indirect impacts to visibility, soils, and vegetation as well as air quality impacts 
resulting from general commercial, residential, industrial, and other growth associated with the 
Project. 


As described in Section 6.1, the Proponent will obtain emission offsets that exceed the Project’s 
operational emissions by at least 20% to ensure that the offsets, when considered in conjunction 
with the Project’s operational emissions, have a net air quality benefit in the affected area. As 
determined by EPA, offsets obtained from anywhere within Massachusetts would benefit the 
affected area, since emission sources within Massachusetts contribute to ozone levels in Dukes 
County (EPA Region 1 2019a; EPA Region 1 2021). If the Proponent obtains offsets from a 
nonattainment area outside of Massachusetts, the Proponent would demonstrate, to EPA’s 
satisfaction, that the offsets benefit the affected area (see Section 6.1). During the operational 
period, the Proponent will track daily NOx and VOC emissions from the Project’s OCS sources 
(including emissions from vessels servicing or associated with an OCS source) to demonstrate 
compliance with the requirement to obtain sufficient NNSR offsets.  


In addition, the electricity generated by the Project’s wind turbine generators (WTGs) will displace 
electricity produced by fossil fuel power plants and avoid regional emissions resulting from those 
power plants (see Section 6.4.3 for details). By displacing emissions from fossil fuel power plants 
and through obtaining emissions offsets in excess of actual emissions, the total emissions from all 
existing, new, and modified sources in the area (including the Project’s emissions) will be 
sufficiently less than the total emissions from existing sources prior to submitting this Application. 
As such, the Project will provide a net air quality benefit, demonstrating reasonable further 
progress per 310 CMR 7.00: Appendix A(5).  


6.3 Compliance at Other Facilities  


In order for EPA to issue a permit under Massachusetts’ NNSR program, per 310 CMR 7.00: 
Appendix A(8), all major stationary sources in Massachusetts that are owned or operated by the 
Proponent65 and are subject to federally enforceable emission limitations must be in compliance, 
or on a federally enforceable schedule for compliance, with all applicable emissions limitations 
and standards under the CAA. In addition, the Project’s Comprehensive Plan Application (CPA) 
must include an affirmative demonstration that any facilities in Massachusetts subject to 310 CMR  


 


65  Or by any entity potentially considered to be controlling, controlled by, or under common control with the 
Proponent.  
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7.00 that are owned or operated by the Proponent66 are in compliance with or on a Department-
approved compliance schedule to meet all provisions of 310 CMR 7.00: any plan approval, or 
notice of noncompliance order.  


Table 6-1 summarizes the compliance status of other facilities that are owned or operated by the 
Proponent (or by any entity potentially considered to be controlling, controlled by, or under 
common control with the Proponent) in Massachusetts or where Massachusetts is the COA.  


Table 6-1 Compliance at Other Facilities in Massachusetts  


Project Name Project Description Major Source Subject to 
Federally Enforceable 
Emission Limitations? 


Subject to 
310 CMR 


7.00? 


Compliance 
Status 


Vineyard Wind 
1  


800 megawatt (MW) offshore 
wind project; joint venture of 
Avangrid Renewables and 
Copenhagen Infrastructure 
Partners 


Yes Yes N/A (OCS Air 
Permit 
requirements not 
yet triggered) 


Hoosac Wind 
Power Project 


29 MW onshore wind project; 
owned by Avangrid 
Renewables 


No No N/A 


 


6.4 Alternatives Analysis 


Pursuant to 310 CMR 7.00: Appendix A(8)(b), the Proponent must demonstrate that the benefits 
of the Project significantly outweigh the environmental and social costs by means of an analysis 
of alternative sites, sizes, production processes, and environmental control techniques. This 
alternatives analysis is presented in the following sections.  


The Proponent notes that a comprehensive review of the entire offshore wind Project, including 
a National Environmental Policy Act (NEPA) Environmental Impact Statement (EIS), is being 
prepared by the Bureau of Ocean Energy Management (BOEM, the lead federal agency 
responsible for approving the Project). The draft EIS will contain an alternatives analysis. As part 
of this analysis, BOEM will assess the impact of each Project alternative on air quality.   


 


66  Or by any entity potentially considered to be controlling, controlled by, or under common control with the 
Proponent.  
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6.4.1 Alternative Sites, Sizes, and Production Processes  


As described in Section 2, the objective of the Project is to construct, operate, and decommission 
offshore renewable wind energy facilities in the Phase 2 Southern Wind Development Area 
(SWDA) that will deliver power to one or more Northeastern states and/or to other offtake users, 
including but not limited to 1,232 megawatts (MW) of power to the ISO New England (ISO-NE) 
electric grid to meet the Proponent’s obligations under long-term contracts with Massachusetts 
electric distribution companies. The Project will make a substantial contribution to the region’s 
electrical reliability and will enable Massachusetts to meet its renewable energy requirements, 
including the Massachusetts Global Warming Solutions Act (GSWA), Energy Diversity Act, and Act 
Driving Clean Energy and Offshore Wind. The Project is also consistent with Presidential Executive 
Order 14008 (Tackling the Climate Crisis at Home and Abroad), dated January 27, 2021, as well as 
the Departments of Interior, Energy, and Commerce shared goal to deploy 30 gigawatts of 
offshore wind in the United States (US) by 2030. A no-build alternative, non-transmission 
alternatives, and sources of power other than offshore wind, such as onshore wind (i.e., 
alternative production processes), would not meet the shared objectives of the Proponent, 
Massachusetts, the Northeast region, and the federal government.  


The Phase 2 SWDA is located within the Massachusetts Wind Energy Area (MA WEA), which was 
specifically sited by BOEM for offshore wind energy development. Beginning in 2009, BOEM 
evaluated areas along the Atlantic coast with respect to their potential suitability for offshore 
wind development via a public stakeholder and desktop screening67 process. The location of the 
MA WEA was subsequently identified and refined through a multi-step process over a period of 
approximately six years (BOEM 2020). Based on public and agency input, BOEM excluded areas 
from the MA WEA to protect valuable fisheries resources, address navigational concerns, and 
avoid important habitats that could be adversely affected by offshore wind energy development. 
These refinements resulted in the MA WEA being reduced in size by approximately 40%. See 
Section 2.1 of New England Wind Construction and Operations Plan (COP) Volume I for additional 
discussion of the MA WEA siting history.68  


Thus, based on feedback from numerous agencies and stakeholders, the Phase 2 SWDA is located 
within an area that has already been identified as being the most suitable site for offshore wind 
development in the region. The remainder of the MA WEA, including the remainder of Lease Area 
OCS-A 0534, is being developed by the Proponent or other developers for other offshore wind 
projects, many of which are already contractually obligated to deliver power in accordance with 
Power Purchase Agreements.  


  


 


67  Conducted by the Department of Energy's National Renewable Energy Laboratory. 
68  The publicly available New England Wind COP can be found on the BOEM's website at: 


https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south 



https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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The location of individual WTGs/electrical service platforms (ESP[s]) within the Phase 2 SWDA 
must consider numerous factors, such as wind energy production potential, impacts to mariners 
and fisherman, and geological conditions. For example, the most optimal WTG layout for wind 
energy production is a non-grid WTG layout with closer turbine spacing and a higher density of 
WTGs around the edges of the wind farm; such a design would maximize the amount of renewable 
electricity generated per area, which would further reduce emissions from the ISO-NE electric grid 
by displacing more electricity from fossil fuel power plants. However, other users of the OCS have 
expressed the need for alternative, more uniform turbine layouts to accommodate vessel transits, 
fishing, and other uses of the MA WEA and Rhode Island/Massachusetts Wind Energy Area. As a 
result, the WTGs and ESP(s) will be oriented in fixed east-to-west rows and north-to-south 
columns with one nautical mile spacing between WTG/ESP positions.  


Offshore wind technologies, particularly the size of commercially available WTGs (in terms of both 
power and physical dimensions), are advancing at a significant pace. The vessels and technologies 
required to install such WTGs and their foundations are correspondingly evolving at a rapid pace 
(which often outpaces the speed of permitting processes). For these reasons, the Proponent 
requires the flexibility to use components and installation techniques up to the maximum 
parameters identified in the Project Design Envelope (PDE). Alternative technologies and project 
designs that were excluded from the PDE because they were deemed technically or commercially 
infeasible are discussed in Section 4.2.3.3 of New England Wind COP Volume I. 


The flexible approach enabled by the PDE is particularly important to ensure that the Proponent 
can optimize the Project once permitting is complete, take advantage of rapidly advancing 
technology, maximize benefits, and produce cost-effective results for ratepayers. Since the WTG 
model has not yet been selected, the capacity of each WTG and the number of WTGs required to 
satisfy the Proponent’s obligations under long-term contracts with Massachusetts electric 
distribution companies and any future offtake agreements is currently unknown. Thus, the 
Proponent requires the flexibility to install WTGs and ESP(s) at up to 88 positions within the up to 
303 square kilometer Phase 2 SWDA. A smaller project size would not enable the Proponent to 
meet its objectives or the nation’s and the Northeast’s renewable energy and carbon emission 
reduction goals. Furthermore, although a smaller project size would likely reduce temporary 
construction emissions, a smaller project would avoid fewer regional emissions from fossil fuel 
plants.  


6.4.2 Alternative Environmental Control Techniques  


Section 5 presents a comprehensive analysis of potential alternative air pollution control 
techniques to satisfy Lowest Achievable Emission Rate (LAER) and Best Available Control 
Technology (BACT) requirements. As further discussed in Section 6.4.3, the Project itself is an air 
emission control technique; the electricity generated by the WTGs will displace electricity 
produced by fossil fuel power plants and avoid emissions resulting from those power plants. 
Environmental controls employed by the Proponent to avoid, minimize, and mitigate impacts to 
other physical, atmospheric, biological, economic, cultural, and historic resources are discussed 
in Sections 4 through 8 of New England Wind COP Volume III.  
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6.4.3 Project Benefits, Environmental Costs, and Social Costs 


Phase 2 of New England Wind is expected to provide significant benefits to regional air quality. 
The clean, renewable electricity produced by the WTGs will displace electricity generated by fossil 
fuel power plants and significantly reduce emissions from the ISO-NE electric grid over the lifespan 
of the Project. The WTGs used for the Project will be among the most efficient machines 
commercially available for offshore use at the time of construction, with an estimated annual 
capacity factor of approximately 50%.69 Table 6-2 quantifies the NOx, sulfur dioxide (SO2), and 
carbon dioxide equivalent (CO2e) emissions associated with conventional power generation that 
would be avoided by using the Project’s electricity based on 2018 air emissions data for New 
England power generation facilities.70  


Table 6-2 Avoided Air Emissions Resulting from the Project 


 CO2e NOx SO2 
Emissions Avoided Annually (US 
tons/year) 


2,345,191 1,255  666 


 


Based on Northeast Power Coordinating Council (NPCC) New England 2018 air emissions data 
from EPA’s Emissions & Generation Resource Integrated Database (eGRID2018), operation of the 
Project would displace 8% of CO2e emissions, 6% of NOx emissions, and 9% of SO2 emissions 
produced by New England’s electric grid annually. These emission reductions will occur at fossil 
fuel power plants that tend to be near or upwind of densely populated areas, including 
overburdened Environmental Justice (EJ) communities, whereas the Project’s emissions will occur 
offshore away from population centers. The Project will also decrease reliance on fossil fuels and 
enhance the reliability and diversity of the energy supply in the Northeastern US. This is 
particularly important given that several power plants have recently retired or are slated for 
retirement. In addition to these important environmental and energy reliability benefits, the 
Project is expected to result in significant long-term economic benefits and high-quality jobs.  


  


 


69  Capacity factor refers to the ratio of the Project’s annual power production to its nameplate production 
potential. 


70  The avoided emissions analysis assumes a minimum capacity of 1,200 MW with a 50% average capacity factor 
transmitted using high voltage alternating current (HVAC) export cables. The analysis is based on NPCC New 
England subregion annual non-baseload output emission rates from eGRID2018(v2) released March 2020 (EPA 
2020). 
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Sections 4 through 8 of New England Wind COP Volume III thoroughly analyze the benefits and 
potential impacts of the Project to environmental and social resources. In particular, Section 4.1 
of COP Volume III provides a comprehensive discussion of the Project’s myriad benefits, which 
significantly outweigh the Project’s environmental and social costs.71  


6.5 Massachusetts SIP Implementation 


Per 310 CMR 7.00: Appendix A (8)(c), there has been no determination that the Massachusetts 
SIP is not being adequately implemented for the Project’s COA in accordance with the 
requirements of part D of the CAA. 


 


 


 


71  The publicly available New England Wind COP can be found on the BOEM's website at: 
https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south 



https://www.boem.gov/renewable-energy/state-activities/new-england-wind-formerly-vineyard-wind-south
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7.0 TITLE V OPERATING PERMIT APPLICATION REQUIREMENTS  


Phase 2 of New England Wind constitutes a major modification to the existing major source created by 
Vineyard Wind 1 (see Section 3.1.2). As described in Section 4.3.3.26, the Project is subject to the 
operating permit requirements of 310 CMR 7.00: Appendix C because the facility’s potential emissions 
exceed 50 tons per year (tpy) of nitrogen oxides (NOx) during the operational period.  


The following section demonstrates that this Outer Continental Shelf (OCS) Air Permit Application fulfills 
the operating permit application requirements contained in 310 CMR 7.00: Appendix C. As described in 
the Massachusetts Department of Environmental Protection’s (MassDEP’s) (2020) operating permit 
application guidance, “the purpose of an Operating Permit is to compile all approvals, permits and 
requirements relating to air pollution for a facility in one enforceable permit.” Per MassDEP (2020), the 
operating permit, “in itself, will not impose any additional restrictions or limitations on operations at the 
facility, except that you may choose to propose alternative limits for purposes of flexible operations or to 
restrict allowable emissions.” Thus, the operating permit application information provided below 
essentially summarizes the Proponent’s proposed emission limits, work practice standards, and 
compliance monitoring, recordkeeping, and reporting methods described in the preceding sections.  


Per the definition of “Complete Application” at 310 CMR 7.00: Appendix C(1), applications for permit 
modifications only need to supply information required pursuant to 310 CMR 7.00: Appendix C(5)(b) if it 
is related to the proposed change. Each provision of the general application requirements found at 310 
CMR 7.00: Appendix C(5) is restated in boxes below, followed by the information necessary to 
demonstrate that the regulatory requirements have been satisfied.  


According to 310 CMR 7.00: Appendix C(4)(b), for a significant modification to an operating permit, a 
timely application is one that is submitted at least nine months prior to the planned modification. This 
Application is being submitted at least nine months prior to the start of construction of Phase 2 of New 
England Wind. 


(5) General Application Requirements.  


(a) Applications for an operating permit or renewal of an operating permit pursuant to 310 CMR 7.00: 
Appendix C, and any additional information required by the Department shall be submitted to the 
Department and EPA in a format prescribed by the Department. An applicant may not omit information 
needed to determine whether the facility is subject to any applicable requirement. 


1. For any subject facility whose emissions exceed the thresholds of 310 CMR 7.00: Appendix C(2)(a)1., the 
application shall include all applicable requirements for all emissions units. 


2. For any facility that contains an emission unit that causes the facility to be subject to 310 CMR 7.00: 
Appendix C(2)(b), the application shall include all applicable requirements for the emissions units that 
cause the facility to be subject to 310 CMR7.00: Appendix C. 
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During the operational period, the facility has federal potential emissions of NOx in the aggregate 
(including from exempt and insignificant activities) exceeding the thresholds of 310 CMR 7.00: Appendix 
C(2)(a)1. As such, this Application includes all applicable requirements for all equipment and activities that 
meet the definition of an OCS source and are related to the proposed modification.  


(b) Except as provided For in 310 CMR 7.00: Appendix C(5)(a)2. and (i), the following information must be 
submitted for each emission unit associated with the facility. Fugitive emissions shall be included in the 
permit application in the same manner as stack emissions, regardless of whether the source category in 
question is included in the list of sources contained in the definition of major source. Applications shall 
contain at a minimum: 


1. Identifying information, including company name and address (or plant name and address if different 
from the company name); owner's name and telephone number; and name(s) and telephone number(s) of 
facility site manager/contact. 


See Section 2.4.1. 


2. A description of the facility’s processes and products (by Standard Industrial Classification Code) 
associated with each alternate scenario proposed in the application. 


A description of the Project, including the Standard Industrial Classification (SIC) Code and North American 
Industry Classification System (NAICS) Code for all operational scenarios, is provided in Section 2. A 
description of the Project’s OCS sources is provided in Section 3.  


3. Except for insignificant activities listed in 310 CMR 7.00: Appendix C(5) the following emissions-related 
information: 


a. All emissions of regulated air pollutants for which the emissions unit has an applicable 
requirement. 


Section 3.2.2 provides an estimate of the Project’s potential air emissions during the operational period, 
per the definition of potential emissions at 40 CFR Part 55.2. Section 4 identifies all federal and state air 
regulations that apply to the Project. In particular, the applicability of 310 CMR 7.00: Appendix C is 
described in Section 4.3.3.26. Only the Project’s OCS sources are regulated as stationary sources and are 
subject to emissions limits.  


b. Identification and description of all points of emissions described in 310 CMR 7.00: Appendix 
C(5)(b)3.a. in sufficient detail to establish said applicable requirements. 


The Project’s equipment and activities that meet the definition of an OCS source are described in Section 
3.1.1. These include compression-ignition internal combustion engines on vessels while operating as an 
OCS source as well as compression-ignition internal combustion engines on the wind turbine generators  
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(WTGs) and electrical service platforms (ESP[s]). All emission points that are included in the Project’s 
estimate of potential operational emissions (which includes vessels that are not OCS sources) are 
described in Section 3.2.2 and itemized in Appendix A. 


As discussed in Section 5.2, the Proponent will not know exactly which third-party engines/vessels will be 
used until much closer to the start of operations and maintenance (O&M). Consequently, engine-specific 
details such as the manufacturer, model number, maximum heat input rating, maximum fuel firing rate, 
and stack information (i.e., stack height, diameter, gas exit velocity, gas exit temperature, and stack 
material construction) for each emission unit is unknown and will not be known until shortly before O&M 
(and possibly during O&M). However, representative engine specifications sufficient to estimate the 
Project’s potential emissions and to determine the applicability of federal and state air regulations are 
provided in Appendix A. Representative stack parameters used in the air dispersion modeling are provided 
in Appendix B.  


c. Emissions rates in tons per year and in such terms as are necessary to establish compliance 
consistent with the applicable EPA standard reference emissions test method. 


Table 3-3 provides an estimate of the Project’s potential emissions during the operational period in tons 
per year. As described in Section 5, the Proponent has proposed the use of certain Tier engines as Best 
Available Control Technology (BACT) and Lowest Achievable Emission Rate (LAER) for the engines on the 
WTGs, ESP(s), and vessels operating as OCS sources. The applicable Environmental Protection Agency 
(EPA) nonroad engine, EPA marine engine, and International Convention for the Prevention of Pollution 
from Ships (MARPOL) Annex VI emission standards are further discussed in Section 4.4 and tabulated in 
Appendix C. The Proponent will demonstrate compliance with these emission limits (i.e., emission rates) 
for each engine on each OCS source by providing EPA with a copy of the certification that demonstrates 
the Tier standards that the engine was manufactured to meet. If EPA determines that sulfur hexafluoride 
(SF6)-containing equipment on the WTG and ESP(s) meet the definition of an OCS source, such equipment 
will have a maximum leak rate of 0.5% per calendar year. The Proponent would similarly demonstrate 
compliance with this SF6 emission rate by providing copies of manufacturers’ certifications.  


d. The following information to the extent it is needed to determine or regulate emissions: fuels, 
fuel use, raw materials, production rates, and operating schedules. 


Sections 5.3.1 and 5.3.2 describe the fuel types, including the maximum sulfur content of those fuel types, 
that the Proponent has proposed as BACT and LAER for the Project’s OCS sources. Assumed fuel 
consumption rates and durations of activities for each emission source are itemized in Appendix A. These 
assumptions reflect the most current Project design to the best of the Proponent’s knowledge at the time 
of submission, but because the Proponent is still selecting contractors and finalizing the design its 
facilities, fuel usage details and operating durations may change after the submission of this Application. 
However, sufficient information has been provided to determine or regulate emissions from the Project’s 
OCS sources.  
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e. Identification and description of air pollution control equipment and compliance monitoring 
devices or activities  


Section 5 describes the air pollution controls that the Proponent has proposed as BACT and LAER for the 
Project’s OCS sources. As previously discussed, the Proponent has proposed the use of certain Tier engines 
on the WTGs, ESP(s), and vessels operating as OCS sources. In order to meet and certify engines to EPA 
and MARPOL Annex VI Tier standards, engine manufacturers will incorporate different combinations of 
air pollution control technologies into an engine’s design. As such, the types of pollution control devices, 
manufacturer, model number, pollutants controlled, capture efficiency, device control efficiency, and 
overall control efficiency depend on the engines/vessels selected and are unknown at this time.  


The Proponent will demonstrate compliance with applicable emission limits by: 


♦ Recording the date and time that each vessel becomes and ceases to be an OCS source. 


♦ Documenting key engine design parameters (e.g., make, model, maximum rated power output, 
engine displacement, and manufacturing date) and providing EPA with copies of certifications that 
demonstrate the Tier standards that the engines on OCS sources were manufactured to meet.  


♦ Recording the justification for using vessels (that operate as OCS sources) with lower Tier certified 
engines.  


♦ Providing copies of manufacturers’ certifications for SF6-containing equipment on the WTGs and 
ESP(s) that demonstrate the maximum SF6 leak rate (if EPA determines that such equipment 
meets the definition of an OCS source).  


♦ Tracking daily NOx and volatile organic compound (VOC) emissions from all OCS sources during 
the operational period by recording engines’ hours of operation as well as actual fuel usage data, 
if available (when with 25 nautical miles [NM] of the Phase 2 Southern Wind Development Area’s 
[SWDA’s] centroid). 


♦ Providing fuel certifications that demonstrate compliance with fuel sulfur limits for each fuel 
delivery for engines operating on OCS sources.  


♦ Maintaining record that demonstrate compliance with 310 CMR 7.18(30) for all adhesives, 
sealants, adhesive primers, and sealant primers used on OCS sources.  


f. Limitations on source operation affecting emissions or any work practice standards, where 
applicable, for all regulated pollutants at the source.  


To meet BACT and LAER (see Section 5) and other applicable requirements (see Section 4), the Proponent 
will adhere to the following work practice standards for OCS sources: 


♦ The Project will use vessels with the highest tiered engines that are available at the time of 
deployment. See Section 5.2.1.4 for additional details. 
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♦ The Project will use clean fuels (marine distillate, marine residual, and ultra-low sulfur diesel 
[ULSD], where feasible). Vessels that are not able to use ULSD meeting the 15 parts per million 
(ppm) sulfur content limit will use fuel with a sulfur content less than 1,000 ppm in accordance 
with the MARPOL Annex VI requirements for Emission Control Areas. 


♦ Each engine on the ESP(s) will be operated for no more than 500 hours per year during O&M, 
consistent with the modeling compliance demonstration for the National Ambient Air Quality 
Standards (see Appendix B). 


♦ Engines will be operated using good combustion practices based on the most recent 
manufacturer’s specifications issued for the engines at the time they are operating.  


♦ Engines will be installed, operated, and maintained in compliance with the operating and work 
practice standards, as applicable, that are specified in 40 CFR Part 60, Subpart IIII and 40 CFR Part 
63, Subpart ZZZZ. 


g. Other information required by any applicable requirement (including information related to 
stack height limitations developed pursuant to 42 U.S.C. 7401, The Clean Air Act, § 123).  


See Section 4 for a description of all applicable requirements and how the Proponent proposes to comply 
with those requirements.  
 


h. Calculations on which the information in 310 CMR 7.00: Appendix C(5)(b)3.a. through g. is 
based.  


See the Air Emissions Calculation Methodology provided as Appendix A.  


4. For activities proposed to be exempt pursuant to 310 CMR 7.00: Appendix C(5)(h), a list describing each 
activity and its emissions. 


None of the Project’s OCS sources are considered exempt activities in accordance with the criteria 
contained in 310 CMR 7.00: Appendix C(5)(h). See the discussion following 310 CMR 7.00: Appendix 
C(5)(h).  


5. The following air pollution control requirements: 


a. Citation and description of all applicable requirements, and 


See Section 4. 


b. Description of or reference to any applicable test method for determining compliance with each 
applicable requirement. 


See the discussion under 310 CMR 7.00: Appendix C(5)(b)3.e above.  







 


5315/Phase 2 of New England Wind 7-6 Title V Operating Permit 
OCS Air Permit Application  Epsilon Associates, Inc. 


6. Other specific information that may be necessary to implement and enforce 310 CMR 7.00: Appendix 
C(5)(b)2, (7) or other applicable requirements of 42 U.S.C. 7401 or to determine the applicability of such 
requirements including but not limited to terms and conditions for reasonably anticipated operating 
scenarios including: 


a. Establishing and maintaining, contemporaneously with making a change from one operating 
scenario to another, a record in a log at the facility as to which scenario it is operating under; and  


b. Documenting that the terms and conditions of each such alternative scenario meet all applicable 
requirements and the requirements of 310 CMR 7.00: Appendix C. The permit shield described in 310 CMR 
7.00: Appendix C(12) shall apply to all terms and conditions under each such operating scenario.  


The proposed terms and conditions described in this section apply to all reasonably anticipated operating 
scenarios.  


7. An explanation of any proposed exemptions from otherwise applicable requirements. 


The Proponent is not proposing any exemptions from otherwise applicable requirements.  


8. A Compliance Plan that contains all the following: 


a. A description of the compliance status of the facility with respect to all applicable requirements. 


This requirement does not apply. No aspects of the facility (including Vineyard Wind 1) have been 
constructed on the OCS.  


b. A description as follows: 


(i) For applicable requirements with which the facility is in compliance, a statement that 
the source will continue to comply with such requirements. 


This requirement does not apply because the facility has not been constructed.  


(ii) For applicable requirements that will become effective during the permit term, a 
statement that the facility will meet such requirements on a timely basis.  


A statement by the Responsible Official that the facility will meet applicable requirements on a timely 
basis is provided at the beginning of this Application.  


(iii) For requirements for which the source is not in compliance at the time of permit 
issuance, a narrative description of how the source will achieve compliance with such 
requirements.  
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This requirement does not apply because the facility has not been constructed.  


c. A compliance schedule as follows: 


(i) For applicable requirements with which the source is in compliance, a statement that 
the source will continue to comply with such requirements. 


This requirement does not apply because the facility has not been constructed.  


  (ii) For applicable requirements that will become effective during the permit term, a 
statement that the source will meet such requirements on a timely basis. A statement that the 
source will meet in a timely manner applicable requirements that become effective during the 
permit term shall satisfy this provision, unless a more detailed schedule is expressly required by 
the applicable requirement. 


A statement by the Responsible Official that the facility will meet applicable requirements on a timely 
basis is provided at the beginning of this Application.  


(iii) A schedule of compliance for emissions units that are not in compliance with all 
applicable requirements at the time of permit issuance. Such a schedule shall include a schedule 
of remedial measures, including an enforceable sequence of actions with milestones, leading to 
compliance with any applicable requirements for which the facility will be in noncompliance at the 
time of permit issuance. This compliance schedule shall resemble and be at least as stringent as 
that contained in any judicial consent decree or administrative order to which the facility is subject. 
Any such schedule of compliance shall be supplemental to, and shall not sanction noncompliance 
with, the applicable requirements on which it is based. 


This requirement does not apply because the facility has not been constructed.  


d. A schedule for submission of certified progress reports no less frequently than every six months 
for sources required to have a schedule of compliance to remedy a violation. 


This requirement does not apply because the facility has not been constructed.  


e. The compliance plan content requirements specified in 310 CMR 7.00: Appendix C(5)(b)8.e. shall 
apply and be included in the acid rain portion of a compliance plan for an affected source, except 
as specifically superseded by regulations promulgated under 42 U.S.C. 7401, Title IV with regard 
to the schedule and method(s) the source will use to achieve compliance with the acid rain 
emissions limitations.  


This requirement does not apply because the Project is not subject to the Acid Rain Program under 40 CFR 
Parts 72 and 75.  
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9. Requirements for Compliance Certification, including the following: 


a. A certification of compliance with all applicable requirements by a responsible official consistent 
with 310 CMR 7.00: Appendix C(5)(b)9.c. and 42 U.S.C. 7401, § 114(a)(3); 


The Responsible Official’s certification of compliance is provided at the beginning of this Application.  


b. A statement of methods used for determining compliance, including a description of monitoring, 
record keeping, and reporting requirements and test methods;  


See the discussion of proposed monitoring and recordkeeping under 310 CMR 7.00: Appendix C(5)(b)3.e 
above. The Proponent will comply with the reporting requirements specified by EPA in the OCS Air Permit. 


c. A schedule for submission of compliance certifications during the permit term, to be submitted 
no less frequently than annually, or more frequently if specified by the underlying applicable 
requirement or by the Department; 


The Proponent proposes to submit an annual compliance certification to EPA by January 31st for the 
preceding calendar year. 


d. A statement indicating the facility’s compliance status with any applicable enhanced monitoring 
and compliance certification requirements of 42 U.S.C. 7401; and  


This requirement does not apply because the facility has not been constructed.  


e. A statement accepting the Department’s authority to enter the premises of the permitted facility 
and perform reasonable inspections and sampling, as described in 310 CMR 7.00: Appendix 
C(3)(g). 


See the Responsible Official’s certification at the beginning of this Application.  


10. The use of nationally-standardized forms for acid rain portions of permit application(s) and compliance 
plan(s), as required by regulations promulgated under 42 U.S.C. 7401, Title IV. 


This requirement does not apply because the Project is not subject to the Acid Rain Program under 40 CFR 
Parts 72 and 75.  


(c) Any application form, report, or compliance certification submitted pursuant to 310 CMR 7.00: 
Appendix C shall contain certification by a responsible official of truth, accuracy, and completeness in 
accordance with 310 CMR 7.01(2). 
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The Responsible Official’s certification of truth, accuracy, and completeness for this Application in 
accordance with 310 CMR 7.01(2) is provided at the beginning of this Application. Any future form, report, 
or compliance certification submitted by the Proponent pursuant to 310 CMR 7.00: Appendix C will 
contain certification by a Responsible Official.  


(d) Any application for an initial, or renewal of an operating permit submitted to the Department pursuant 
to 310 CMR 7.00: Appendix C shall include the following: 


1. For initial operating permits, copies of any preconstruction, substantial reconstruction or alteration 
approvals issued by the Department under 310 CMR 7.02; 


2. For renewals of operating permits, the last complete operating permit application supplemented with 
all new information pertinent to the provisions of 310 CMR 7.00: Appendix C(5), (6) and (7), including any 
operational changes made pursuant to operational flexibility section, and any other proposed operational 
scenarios. 


This Application constitutes as both an operating permit application and an application for a 
preconstruction approval under 310 CMR 7.02.  


(e) Any person who fails to submit any relevant facts or who has submitted incorrect information in a 
permit application shall, upon becoming aware of such failure or incorrect submittal, promptly submit such 
supplementary facts or corrected information. In addition, an applicant shall provide additional 
information as necessary to address any requirements that become applicable to the source after the date 
it filed a complete application but prior to release of a draft permit.  


The Proponent will comply with 310 CMR 7.00: Appendix C(5)(e). The Proponent notes that the Project is 
being developed and permitted using a Project Design Envelope (PDE) (see Section 2.1). The assumptions 
used in this Application are based on the maximum parameters included the PDE (i.e., the Project’s 
maximum design scenario) and reflect the most current Project design to the best of the Proponent’s 
knowledge at the time of submission. Since the Proponent is still selecting contractors and finalizing the 
design its facilities, certain engine sizes, operational activities, and other Project details may change after 
the submission of this Application. The use of the maximum design scenario, combined with other 
conservative assumptions layered in the calculation process described in Appendix A, allows for a 
demonstration of compliance with the applicable standards.  


(f) If any person fails to submit information requested by the Department within the deadlines provided, 
the Department may deny the application, and an application shield pursuant to 310 CMR 7.00: Appendix 
C(11) shall automatically terminate pursuant to 310 CMR 7.00: Appendix C(11)(f). Prior to denying the 
application, the Department shall provide 30 days written notice to the applicant, including a list of the 
required information. A person may reapply at any time after the application is denied. The re-application 
shall meet all requirements of a complete initial permit application, including any application fee. 


Although 310 CMR 7.00: Appendix C(5)(f) applies to the Project generally, it imposes no specific 
requirements. 
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(g) In the event that a discrepancy exists between the information in an application for an operating permit 
and the requirements of the permit, the conditions of the permit shall prevail. 


The Proponent will comply with the requirements of the OCS Air Permit issued by EPA.  


(h) Exempt Activities. Except as provided in 310 CMR 7.00: Appendix C(5)(i), any facility subject to the 
requirements of 310 CMR 7.00: Appendix C may propose to exempt certain activities from the 
requirements of 310 CMR 7.00: Appendix C(5)(b). A list of proposed exemptions must be submitted as part 
of the application. The Department will exempt the emission unit(s) if it is of a size eligible to comply with 
310 CMR 7.02(8)(i) or to be exempt from preconstruction review and approval pursuant to 310 CMR 
7.02(2)(b)7., 15., or 29. and not otherwise subject to an applicable requirement. 


None of the Project’s OCS sources are considered exempt activities in accordance with the criteria 
contained in 310 CMR 7.00: Appendix C(5)(h). As described in Section 4.3.3.3, per 310 CMR 7.02(5)(a)7, 
any facility, regardless of exemptions provided elsewhere in 310 CMR 7.02, must submit a Comprehensive 
Plan Application (CPA) if the construction, substantial reconstruction, or alteration causes a facility to be 
subject to Prevention of Significant Deterioration (PSD) review, Nonattainment New Source Review 
(NNSR), or Case-by-case Maximum Available Control Technology (MACT). As described in Sections 4.2.2 
and 4.3.3.24, respectively, the Project is subject to PSD review and NNSR.  


 (i) Insignificant Activities. Notwithstanding 310 CMR 7.00: Appendix C(5)(h) any emission unit that is part 
of the following activities is exempt from the requirements of 310 CMR 7.00: Appendix C, except that 
emissions from these activities shall be included in determining federal potential to emit under 310 CMR 
7.00: Appendix C(2):  


Table 7-1 indicates whether or not the following insignificant activities listed in 310 CMR 7.00: Appendix 
C(5)(i) are expected to be conducted on the OCS as part of the Project.  


Table 7-1  Insignificant Activities Under 310 CMR 7.00: Appendix C (5)(i) 


Insignificant Activities  Performed 


1) Open burning conducted in accordance with the requirements of 310 CMR 7.07(2), 
(3)(a) and (3)(e) 


No 


2) Office activities and the equipment and implements used therein, such as typewriters, 
printers, and pens 


Potentially, on vessels 
that become OCS 
sources 


3) Interior maintenance activities and the equipment and supplies used therein, such as 
janitorial cleaning products and air fresheners; this does not include any cleaning of 
production equipment or activities regulated by 310 CMR 7.18 


Yes 


4) Bathroom and locker room ventilation and maintenance Yes, on vessels that 
become OCS sources 
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Table 7-1  Insignificant Activities Under 310 CMR 7.00: Appendix C (5)(i) (Continued) 


Insignificant Activities  Performed 


5) Copying and duplication activities for internal use and for support of office activities 
at the facility 


Potentially, on vessels 
that become OCS 
sources 


6) The activities not regulated by 310 CMR 7.18 in maintenance shops, such as welding, 
gluing, soldering 


Yes 


7) First aid or emergency medical care provided at the facility, including related activities 
such as sterilization and medicine preparation 


Yes 


8) Laundry operations that service uniforms or other clothing used at the facility that are 
not regulated by 310 CMR 7.18 


Potentially, on vessels 
that become OCS 
sources 


9) Architectural maintenance activities conducted to take care of the buildings and 
structures at the facility, including repainting, reroofing, and sandblasting 


Yes 


10) Exterior maintenance activities conducted to take care of the grounds of the facility, 
including parking lots and lawn maintenance 


No 


11) Food preparation to service facility cafeterias and dining rooms Potentially, on vessels 
that become OCS 
sources 


12) The use of portable space heaters which reasonably can be carried and relocated by 
an employee 


Not expected 


13) Liquid petroleum gas (LPG) or petroleum fuels used to power the facility's mobile 
equipment and not otherwise regulated by the Department 


Yes 


14) Emergency vents not subject to the accidental release regulations Not expected 


15) Non-process related surface coating and painting which exclusively use nonrefillable 
aerosol cans 


Yes 


16) Vacuum cleaning systems used exclusively for commercial or residential 
housekeeping 


Potentially, on vessels 
that become OCS 
sources 


17) Ventilating systems used exclusively for heating and cooling buildings, for the 
comfort of people living or working within the building serviced by said system, which 
EPA has determined need not be contained in an operating permit 


Yes 


18) Ventilating and exhaust systems for laboratories, including hoods, used:  
                 a. by academic institutions for academic purposes.  
                 b. by hospitals and medical care facilities used for medical care purposes and 


medical research only 


No 


19) Surface coating and printing processes used exclusively for educational purposes in 
educational institution excluding those emission units regulated by 310 CMR 7.18 


No 
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Table 7-1  Insignificant Activities Under 310 CMR 7.00: Appendix C (5)(i) (Continued) 


Insignificant Activities  Performed 


20) Kilns or ventilating hoods for art or ceramic curricula at colleges, primary or 
secondary schools. 


No 


 
 
 







 


Section 8.0 


References 


 


  







 


5315/Phase 2 of New England Wind 8-1 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


8.0 REFERENCES 


[Arkansas DEQ] Arkansas Department of Environmental Quality. [date unknown]. Statement of basis for 
the issuance of draft air permit #652-AR-4 AFIN: 60-00606. 
https://www.adeq.state.ar.us/downloads/webdatabases/permitsonline/air/0652-ar-4-sob.pdf 


[ABS] American Bureau of Shipping. 2015a. Bunkering of liquefied natural gas-fueled marine vessels in 
North America. 2nd Edition https://ww2.eagle.org/content/dam/eagle/publications/reference-
report/LNG-Bunkering-NAmerica-2015.pdf 


[ABS] American Bureau of Shipping. 2015b. Fuel switching advisory 2015. 
https://ww2.eagle.org/content/dam/eagle/advisories-and-
debriefs/ABS_Fuel_Switching_Advisory_15076.pdf 


[ACSF] American Clean Skies Foundation. 2012. Natural gas for marine vessels: U.S. market opportunities. 
http://www.cleanskies.org/wp-content/uploads/2012/04/Marine_Vessels_Final_forweb.pdf  


Bahtić F. 2021. MAN ES: Methanol to become available for shipowners from 2024. https://www.offshore-
energy.biz/man-es-methanol-to-become-available-for-shipowners-from-2024/ 


Blenkey N. 2021. Samsung heavy unveils new ECO-WTIV design. 
https://www.marinelog.com/offshore/renewables/samsung-heavy-unveils-new-eco-witv-
design/ 


[BOEM] Bureau of Ocean Energy Management. 2018. Outer continental shelf. 
https://www.boem.gov/Outer-Continental-Shelf/ 


[BOEM] Bureau of Ocean Energy Management. 2020. Massachusetts leases OCS-A 0500 (Bay State Wind) 
and OCS-A 0501 (Vineyard Wind). [accessed 2020 July 23]. https://www.boem.gov/renewable-
energy/state-activities/massachusetts-leases-ocs-0500-bay-state-wind-and-ocs-0501 


[CARB] California Environmental Protection Agency Air Resources Board. 2010. Initial statement of 
reasoning for the proposed rulemaking. 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2010/chc10/harborcraftisor.pdf 


[CARB] California Air Resources Board. 2017a. Compliance guidelines for the commercial harbor craft 
regulation. 
https://www.arb.ca.gov/ports/marinevess/harborcraft/documents/complianceguidelines02101
7.pdf 


[CARB] California Air Resources Board. 2017b. Shore power for ocean-going vessels. 
https://www.arb.ca.gov/ports/shorepower/shorepower.htm 


[CARB] California Air Resources Board. 2022a. BACT determination tool. 
http://www.aqmd.gov/home/permits/bact/guidelines/i---scaqmd-laer-bact 



https://www.adeq.state.ar.us/downloads/webdatabases/permitsonline/air/0652-ar-4-sob.pd

https://ww2.eagle.org/content/dam/eagle/publications/reference-report/LNG-Bunkering-NAmerica-2015.pdf

https://ww2.eagle.org/content/dam/eagle/publications/reference-report/LNG-Bunkering-NAmerica-2015.pdf

https://ww2.eagle.org/content/dam/eagle/advisories-and-debriefs/ABS_Fuel_Switching_Advisory_15076.pdf

https://ww2.eagle.org/content/dam/eagle/advisories-and-debriefs/ABS_Fuel_Switching_Advisory_15076.pdf

http://www.cleanskies.org/wp-content/uploads/2012/04/Marine_Vessels_Final_forweb.pdf

https://www.offshore-energy.biz/man-es-methanol-to-become-available-for-shipowners-from-2024/

https://www.offshore-energy.biz/man-es-methanol-to-become-available-for-shipowners-from-2024/

https://www.marinelog.com/offshore/renewables/samsung-heavy-unveils-new-eco-witv-design/

https://www.marinelog.com/offshore/renewables/samsung-heavy-unveils-new-eco-witv-design/

https://www.boem.gov/Outer-Continental-Shelf/

https://www.boem.gov/renewable-energy/state-activities/massachusetts-leases-ocs-0500-bay-state-wind-and-ocs-0501

https://www.boem.gov/renewable-energy/state-activities/massachusetts-leases-ocs-0500-bay-state-wind-and-ocs-0501

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2010/chc10/harborcraftisor.pdf

https://www.arb.ca.gov/ports/marinevess/harborcraft/documents/complianceguidelines021017.pdf

https://www.arb.ca.gov/ports/marinevess/harborcraft/documents/complianceguidelines021017.pdf

https://www.arb.ca.gov/ports/shorepower/shorepower.htm

http://www.aqmd.gov/home/permits/bact/guidelines/i---scaqmd-laer-bact





 


5315/Phase 2 of New England Wind 8-2 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


[CARB] California Air Resources Board. 2022b. Verification procedure — Currently verified. 
https://www.arb.ca.gov/diesel/verdev/vt/cvt.htm 


Carr H. 2020. Take me to the river - Another east coast LPG export terminal joins the fray. 
https://rbnenergy.com/take-me-to-the-river-another-east-coast-lpg-export-terminal-joins-the-
fray 


[CCSa] Carbon Capture & Storage Association. 2018. What is CCS? http://www.ccsassociation.org/what-
is-ccs/ 


Chevron. 2015a. Safety data sheet: Distillate marine gas oil. 
https://www.chevronmarineproducts.com/content/dam/chevron-marine/sds-s/fuels-
sds's/distillate%20marine%20gas%20oil%20(dma-dmz).pdf 


Chevron 2015b. Safety data sheet: Residual marine fuels, RMB-RMK. 
https://www.chevronmarineproducts.com/content/dam/chevron-marine/sds-s/fuels-
sds's/Residual%20Marine%20Fuels%20(RMB-RMK).pdf 


Chevron. 2021. Everything you need to know about marine fuels. 
https://www.chevronmarineproducts.com/content/dam/chevron-marine/fuels-
brochure/Chevron_Everything%20You%20Need%20To%20Know%20About%20Marine%20Fuels
_v8-21_DESKTOP.pdf 


DCL International. 2015. MARINE-X diesel particulate filters. http://www.dcl-inc.com/products/marine/ 


DEME. 2020. Next generation offshore installation vessel ‘Orion’ fueled for the first time with LNG. 
https://www.deme-group.com/news/next-generation-offshore-installation-vessel-orion-fuelled-
first-time-lng 


Dieselnet. c2022. Fuel Regulations — United States: diesel fuel. 
https://dieselnet.com/standards/us/fuel.php 


DNV GL. 2014. Sulphur limits 2015 — Guidelines to ensure compliance. 
https://datospdf.com/download/guidelines-to-ensure-compliance-
_5a449ffeb7d7bc422b7af31f_pdf\ 


[DOE] Department of Energy. 2022. Offshore wind market report: 2022 edition. 
https://www.energy.gov/sites/default/files/2022-08/offshore_wind_market_report_2022.pdf 


Durakovic A. 2021. Van Oord orders mega jack-up for 20 MW offshore wind turbines. 
https://www.offshorewind.biz/2021/10/01/van-oord-orders-mega-jack-up-for-20-mw-offshore-
wind-turbines/ 


[EEA] Massachusetts Executive Office of Energy and Environmental Affairs. 2021. Environmental justice 
policy of the executive office of energy and environmental affairs. 
https://www.mass.gov/doc/environmental-justice-policy6242021-update/download 



https://www.arb.ca.gov/diesel/verdev/vt/cvt.htm

https://rbnenergy.com/take-me-to-the-river-another-east-coast-lpg-export-terminal-joins-the-fray

https://rbnenergy.com/take-me-to-the-river-another-east-coast-lpg-export-terminal-joins-the-fray

http://www.ccsassociation.org/what-is-ccs/

http://www.ccsassociation.org/what-is-ccs/

https://www.chevronmarineproducts.com/content/dam/chevron-marine/sds-s/fuels-sds's/distillate%20marine%20gas%20oil%20(dma-dmz).pdf

https://www.chevronmarineproducts.com/content/dam/chevron-marine/sds-s/fuels-sds's/distillate%20marine%20gas%20oil%20(dma-dmz).pdf

https://www.chevronmarineproducts.com/content/dam/chevron-marine/sds-s/fuels-sds's/Residual%20Marine%20Fuels%20(RMB-RMK).pdf

https://www.chevronmarineproducts.com/content/dam/chevron-marine/sds-s/fuels-sds's/Residual%20Marine%20Fuels%20(RMB-RMK).pdf

https://www.chevronmarineproducts.com/content/dam/chevron-marine/fuels-brochure/Chevron_Everything%20You%20Need%20To%20Know%20About%20Marine%20Fuels_v8-21_DESKTOP.pdf

https://www.chevronmarineproducts.com/content/dam/chevron-marine/fuels-brochure/Chevron_Everything%20You%20Need%20To%20Know%20About%20Marine%20Fuels_v8-21_DESKTOP.pdf

https://www.chevronmarineproducts.com/content/dam/chevron-marine/fuels-brochure/Chevron_Everything%20You%20Need%20To%20Know%20About%20Marine%20Fuels_v8-21_DESKTOP.pdf

http://www.dcl-inc.com/products/marine/

https://www.deme-group.com/news/next-generation-offshore-installation-vessel-orion-fuelled-first-time-lng

https://www.deme-group.com/news/next-generation-offshore-installation-vessel-orion-fuelled-first-time-lng

https://dieselnet.com/standards/us/fuel.php

https://datospdf.com/download/guidelines-to-ensure-compliance-_5a449ffeb7d7bc422b7af31f_pdf/

https://datospdf.com/download/guidelines-to-ensure-compliance-_5a449ffeb7d7bc422b7af31f_pdf/

https://www.energy.gov/sites/default/files/2022-08/offshore_wind_market_report_2022.pdf

https://www.offshorewind.biz/2021/10/01/van-oord-orders-mega-jack-up-for-20-mw-offshore-wind-turbines/

https://www.offshorewind.biz/2021/10/01/van-oord-orders-mega-jack-up-for-20-mw-offshore-wind-turbines/

https://www.mass.gov/doc/environmental-justice-policy6242021-update/download





 


5315/Phase 2 of New England Wind 8-3 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


[EPA] Environmental Protection Agency. 1990. New source review workshop manual: Prevention of 
significant deterioration and nonattainment area permitting. 
https://www.epa.gov/sites/default/files/2015-07/documents/1990wman.pdf 


[EPA] Environmental Protection Agency. 2002. EPA air pollution control cost manual sixth edition. 
https://www3.epa.gov/ttncatc1/dir1/c_allchs.pdf 


[EPA] Environmental Protection Agency. 2008. Regulatory impact analysis: control of emissions of air 
pollution from locomotive engines and marine compression ignition engines less than 30 liters 
per cylinder (EPA-420-R-08-001). 
https://nepis.epa.gov/Exe/ZyPDF.cgi/P10023S4.PDF?Dockey=P10023S4.PDF 


[EPA] Environmental Protection Agency. 2009. Regulatory impact analysis: control of emissions of air 
pollution from category 3 marine diesel engines (EPA-420-R-09-019). 
https://archive.epa.gov/region9/mediacenter/web/pdf/420r09019.pdf 


[EPA] Environmental Protection Agency. 2011. Exhaust gas scrubber washwater effluent. 
https://www3.epa.gov/npdes/pubs/vgp_exhaust_gas_scrubber.pdf 


[EPA Region 1] Environmental Protection Agency Region 1. 2011. Outer continental shelf air permit issued 
to Cape Wind Associates, LLC for the Cape Wind Energy Project Offshore Renewable Wind Energy 
Project. EPA permit number OCS-R1-01. https://www.epa.gov/sites/default/files/2015-
08/documents/cape-wind-final-permit-2011jan7.pdf 


[EPA Region 10] Environmental Protection Agency Region 10. 2011a. Outer continental shelf permit to 
construct and title V air quality operating permit no. R10OCS030000, Shell Offshore Inc (Kulluk). 


[EPA Region 10] Environmental Protection Agency Region 10. 2011b Outer continental shelf prevention 
of significant deterioration permit to construct permit no. R10OCS/PSD-AK-09-01, Shell Offshore 
Inc (Chukchi Sea).  


 [EPA Region 10] Environmental Protection Agency Region 10. 2011c. Outer continental shelf prevention 
of significant deterioration permit to construct permit no. R10OCS/PSD-AK-2010-01, Shell 
Offshore Inc (Beaufort Sea).  


[EPA Region 4] Environmental Protection Agency Region 4. 2011a. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4005.  


[EPA Region 4] Environmental Protection Agency Region 4. 2011b. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4006.  


[EPA Region 4] Environmental Protection Agency Region 4. 2011c. Preliminary determination & statement 
of basis for outer continental shelf air permit OCS-EPA-R4005 for Anadarko Petroleum 
Corporation Phoenix Prospect: Lloyd Ridge 410 #1.  



https://www.epa.gov/sites/default/files/2015-07/documents/1990wman.pdf

https://www3.epa.gov/ttncatc1/dir1/c_allchs.pdf

https://nepis.epa.gov/Exe/ZyPDF.cgi/P10023S4.PDF?Dockey=P10023S4.PDF

https://archive.epa.gov/region9/mediacenter/web/pdf/420r09019.pdf

https://www3.epa.gov/npdes/pubs/vgp_exhaust_gas_scrubber.pdf

https://www.epa.gov/sites/default/files/2015-08/documents/cape-wind-final-permit-2011jan7.pdf

https://www.epa.gov/sites/default/files/2015-08/documents/cape-wind-final-permit-2011jan7.pdf





 


5315/Phase 2 of New England Wind 8-4 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


[EPA Region 4] Environmental Protection Agency Region 4. 2011d. Preliminary determination & statement 
of basis outer continental shelf air permit OCS-EPA-R4007 for Eni US Operating Company 
Incorporated Holy Cross Drilling Project: Lloyd Ridge 41. 


[EPA Region 4] Environmental Protection Agency Region 4. 2012. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4009.  


[EPA Region 4] Environmental Protection Agency Region 4. 2013a. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4008-M2. 


[EPA Region 4] Environmental Protection Agency Region 4. 2013b. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4012 


[EPA Region 4] Environmental Protection Agency Region 4. 2014a. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4007-M3. 


[EPA Region 4] Environmental Protection Agency Region 4. 2014b. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4015.  


[EPA Region 4] Environmental Protection Agency Region 4. 2014c. Permit to construct and operate under 
the outer continental shelf air regulations permit No. OCS-EPA-R4019.  


[EPA Region 4] Environmental Protection Agency Region 4. 2014d. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4020.  


[EPA Region 4] Environmental Protection Agency Region 4. 2014e. Preliminary determination & statement 
of basis outer continental shelf air permit OCS-EPA-R4015 for Anadarko Petroleum, Inc. EGOM 
Drilling Project.  


[EPA Region 4] Environmental Protection Agency Region 4. 2014f. Preliminary determination & statement 
of basis outer continental shelf air permit OCS-EPA-R4019 for Anadarko Petroleum, Inc. Diamond 
Blackhawk Drilling Project. 


[EPA Region 4] Environmental Protection Agency Region 4. 2014g. Preliminary determination & statement 
of basis outer continental shelf air permit OCS-EPA-R4020 for Anadarko Petroleum, Inc. Diamond 
Black Hornet Drilling Project.  


[EPA Region 4] Environmental Protection Agency Region 4. 2016. Permit to construct and operate under 
the outer continental shelf air regulations permit no. OCS-EPA-R4021.  


[EPA] Environmental Protection Agency. 2016. Promising practices for EJ methodologies in NEPA reviews: 
report of the Federal Interagency Working Group on Environmental Justice & NEPA committee. 
[accessed 2019 July 15]. https://www.epa.gove/sites/production/files/2016-
08/documents/nepa_promising_practices_document_2016.pdf 



https://www.epa.gove/sites/production/files/2016-08/documents/nepa_promising_practices_document_2016.pdf

https://www.epa.gove/sites/production/files/2016-08/documents/nepa_promising_practices_document_2016.pdf





 


5315/Phase 2 of New England Wind 8-5 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


[EPA] Environmental Protection Agency. 2017. Carbon dioxide capture and sequestration: overview. 
https://archive.epa.gov/epa/climatechange/carbon-dioxide-capture-and-sequestration-
overview.html 


[EPA] Environmental Protection Agency. 2018. Final action project aggregation. 
https://www.epa.gov/nsr/final-action-project-aggregation 


[EPA Region 1] Environmental Protection Agency Region 1. 2019a. Fact sheet and statement of basis: outer 
continental shelf preconstruction and operating air permit 800 MW offshore wind farm Vineyard 
Wind, LLC. https://www.epa.gov/sites/default/files/2021-06/documents/vineyard-wind-1-llc-fs-
sob.pdf 


[EPA Region 1] Environmental Protection Agency Region 1. 2019b. Outer continental shelf air permit: 
Deepwater Wind New England, LLC meteorological buoy offshore renewable wind energy project 
Massachusetts-Rhode Island Wind Energy Area EPA permit number OCS-Rl-02. 
https://www.epa.gov/sites/default/files/2021-06/documents/deepwater-wind-ne-
meteorological-buoy-final-permit.pdf 


[EPA] Environmental Protection Agency. 2020. Emissions & generation resource integrated database 
(eGRID2018(v2). [released 3/9/2020]. https://www.epa.gov/energy/emissions-generation-
resource-integrated-database-egrid 


[EPA] Environmental Protection Agency. 2021. Approved air quality implementation plans. 
https://www.epa.gov/air-quality-implementation-plans/approved-air-quality-implementation-
plans 


[EPA Region 1] Environmental Protection Agency Region 1. 2021. Fact sheet outer continental shelf 
preconstruction air permit 130 MW offshore windfarm South Fork Wind, LLC. 
https://www.epa.gov/system/files/documents/2021-07/south-fork-draft-permit-fs.pdf 


[EPA Region 1] Environmental Protection Agency Region 1. 2022a. Outer continental shelf air permit: 
South Fork Wind, LLC 130 MW windfarm offshore renewable wind energy project EPA permit 
number OCS-R1-04. https://www.epa.gov/system/files/documents/2022-01/sfw-air-permit-
final-ocs-r1-04.pdf 


[EPA Region 1] Environmental Protection Agency Region 1. 2022b. Outer continental shelf air permit: 
Vineyard Wind 1, LLC 800 MW windfarm offshore renewable wind energy project Massachusetts 
Wind Energy Area EPA permit number OCS-R1-03-M1. 
https://www.epa.gov/system/files/documents/2022-08/vw1-ocs-air-permit-modification-ocs-
r1-03-m1.pdf 


[EPA] Environmental Protection Agency. 2022a. Current nonattainment counties for all criteria pollutants. 
https://www3.epa.gov/airquality/greenbook/ancl.html#MA 


[EPA] Environmental Protection Agency. 2022b. Search air permit policy & guidance databases. 
https://www.epa.gov/caa-permitting/search-air-permit-policy-guidance-databases 



https://archive.epa.gov/epa/climatechange/carbon-dioxide-capture-and-sequestration-overview.html

https://archive.epa.gov/epa/climatechange/carbon-dioxide-capture-and-sequestration-overview.html

https://www.epa.gov/nsr/final-action-project-aggregation

https://www.epa.gov/sites/default/files/2021-06/documents/vineyard-wind-1-llc-fs-sob.pdf

https://www.epa.gov/sites/default/files/2021-06/documents/vineyard-wind-1-llc-fs-sob.pdf

https://www.epa.gov/sites/default/files/2021-06/documents/deepwater-wind-ne-meteorological-buoy-final-permit.pdf

https://www.epa.gov/sites/default/files/2021-06/documents/deepwater-wind-ne-meteorological-buoy-final-permit.pdf

https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid

https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid

https://www.epa.gov/air-quality-implementation-plans/approved-air-quality-implementation-plans

https://www.epa.gov/air-quality-implementation-plans/approved-air-quality-implementation-plans

https://www.epa.gov/system/files/documents/2021-07/south-fork-draft-permit-fs.pdf

https://www.epa.gov/system/files/documents/2022-08/vw1-ocs-air-permit-modification-ocs-r1-03-m1.pdf

https://www.epa.gov/system/files/documents/2022-08/vw1-ocs-air-permit-modification-ocs-r1-03-m1.pdf

https://www3.epa.gov/airquality/greenbook/ancl.html#MA

https://www.epa.gov/caa-permitting/search-air-permit-policy-guidance-databases





 


5315/Phase 2 of New England Wind 8-6 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


[EPA] Environmental Protection Agency. 2022c. Verified technologies list for clean diesel. 
https://www.epa.gov/verified-diesel-tech/verified-technologies-list-clean-diesel 


Eneti. 2022. Eneti Inc. announces It has discontinued Its discussions with a U.S. shipyard and announces 
new contract awards for seajacks. https://www.eneti-inc.com/eneti-inc-announces-it-has-
discontinued-its-discussions-with-a-u-s-shipyard-and-announces-new-contract-awards-for-
seajacks/ 


[FERC] Federal Energy Regulatory Commission. 2022. North American LNG export terminals — Existing, 
approved not yet built, and proposed. https://www.ferc.gov/media/north-american-lng-export-
terminals-existing-approved-not-yet-built-and-proposed-7 


Ford N. 2022. US offshore wind developers exposed to 'tight' vessel outlook. 
https://www.reutersevents.com/renewables/wind/us-offshore-wind-developers-exposed-tight-
vessel-outlook 


[GE] General Electric. 2019. GE expands Sf6-free high-voltage product portfolio to help cut global 
greenhouse gas emissions. https://www.ge.com/news/press-releases/ge-expands-sf6-free-high-
voltage-product-portfolio-help-cut-global-greenhouse-gas 


[GloMEEP] Global Maritime Energy Efficiency Partnerships. [Date unknown]. Engine derating. 
https://glomeep.imo.org/technology/engine-de-rating/  


Habibic A. 2021. World’s 1st methanol-powered pilot boat launched. https://www.offshore-
energy.biz/worlds-1st-methanol-powered-pilot-boat-launched/ 


Habibic A. 2022. Kawaski delivers eco-friendly dual-fuel LPG carrier. https://www.offshore-
energy.biz/kawasaki-deliver-eco-friendly-dual-fuel-lpg-carrier/ 


Hefanzi H, Rahai HR. 2008. Emission control technologies for ocean going vessels (OGVs).  


Hufnagl M, Liebezeit G, Behrends B. 2005. Effects of sea water scrubbing — Final report. BP Marine. 
http://www.dieselduck.info/machine/01%20prime%20movers/2005%20Effects%20of%20scrub
bers.pdf 


[IMO] International Maritime Organization. 2018. Energy efficiency measures. 
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Techni
cal-and-Operational-Measures.aspx 


[IMO] International Maritime Organization. 2019a. IMO 2020 — Cutting sulphur oxide emissions. 
https://www.imo.org/en/MediaCentre/HotTopics/Pages/Sulphur-2020.aspx 


[IMO] International Maritime Organization. 2019b. Nitrogen Oxides (NOx) — Regulation 13. 
https://www.imo.org/en/OurWork/Environment/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-
Regulation-13.aspx 



https://www.epa.gov/verified-diesel-tech/verified-technologies-list-clean-diesel

https://www.eneti-inc.com/eneti-inc-announces-it-has-discontinued-its-discussions-with-a-u-s-shipyard-and-announces-new-contract-awards-for-seajacks/

https://www.eneti-inc.com/eneti-inc-announces-it-has-discontinued-its-discussions-with-a-u-s-shipyard-and-announces-new-contract-awards-for-seajacks/

https://www.eneti-inc.com/eneti-inc-announces-it-has-discontinued-its-discussions-with-a-u-s-shipyard-and-announces-new-contract-awards-for-seajacks/

https://www.ferc.gov/media/north-american-lng-export-terminals-existing-approved-not-yet-built-and-proposed-7

https://www.ferc.gov/media/north-american-lng-export-terminals-existing-approved-not-yet-built-and-proposed-7

https://www.reutersevents.com/renewables/wind/us-offshore-wind-developers-exposed-tight-vessel-outlook

https://www.reutersevents.com/renewables/wind/us-offshore-wind-developers-exposed-tight-vessel-outlook

https://www.ge.com/news/press-releases/ge-expands-sf6-free-high-voltage-product-portfolio-help-cut-global-greenhouse-gas

https://www.ge.com/news/press-releases/ge-expands-sf6-free-high-voltage-product-portfolio-help-cut-global-greenhouse-gas

https://glomeep.imo.org/technology/engine-de-rating/

https://www.offshore-energy.biz/worlds-1st-methanol-powered-pilot-boat-launched/

https://www.offshore-energy.biz/worlds-1st-methanol-powered-pilot-boat-launched/

https://www.offshore-energy.biz/kawasaki-deliver-eco-friendly-dual-fuel-lpg-carrier/

https://www.offshore-energy.biz/kawasaki-deliver-eco-friendly-dual-fuel-lpg-carrier/

http://www.dieselduck.info/machine/01%20prime%20movers/2005%20Effects%20of%20scrubbers.pdf

http://www.dieselduck.info/machine/01%20prime%20movers/2005%20Effects%20of%20scrubbers.pdf

http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Technical-and-Operational-Measures.aspx

http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Technical-and-Operational-Measures.aspx

https://www.imo.org/en/MediaCentre/HotTopics/Pages/Sulphur-2020.aspx

https://www.imo.org/en/OurWork/Environment/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx

https://www.imo.org/en/OurWork/Environment/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx





 


5315/Phase 2 of New England Wind 8-7 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


[ISO] International Organization for Standardization. 2017. ISO 8217 2017 Fuel standard for marine 
distillate fuels. https://www.wfscorp.com/sites/default/files/ISO-8217-2017-Tables-1-and-2-1-
1.pdf 


LNG Prime. 2021. Eneti orders 2nd LNG-ready wind turbine installation vessel at DSME. 
https://lngprime.com/asia/eneti-orders-2nd-lng-ready-wind-turbine-installation-vessel-at-
dsme/35662/. 


MAN Diesel & Turbo. 2013. Derating: Change of engine SMCR. 
https://manualzz.com/doc/33102452/derating---man-primeserv  


MAN Diesel & Turbo. 2016. ME-LGI engines: Liquid gas injection — Methanol and LPG. 
https://marine.mandieselturbo.com/docs/default-source/shopwaredocuments/me-lgi-
engines.pdf?sfvrsn=2 


MAN Energy Solutions. 2020. EGR offered for dual-fuel ME-GA engine. https://www.man-
es.com/company/press-releases/press-details/2020/11/24/egr-offered-for-dual-fuel-me-ga-
engine 


MAN Energy Solutions. [date unknown]. Methanol in shipping. https://www.man-
es.com/campaigns/download-Q3-2022/Download/methanol-in-shipping/d8358bd6-c66e-4dce-
8656-4237259c5338/Methanol-Paper-SF/4C6BEA7FC08168CA6CD47762595549009E947744/ 


Maritime Executive. 2022a. BW LPG carriers complete dual-fuel retrofits. https://maritime-
executive.com/corporate/bw-lpg-carriers-complete-dual-fuel-retrofits 


Maritime Executive. 2022b. Two new vessels illustrate progress with methanol-fueled ships. 
https://maritime-executive.com/article/two-new-vessels-illustrate-progress-with-methanol-
fueled-ships 


Marine & Offshore. 2021. Bringing batteries to vessels servicing the offshore wind industry. 
https://marine-offshore.bureauveritas.com/magazine/bringing-batteries-vessels-servicing-
offshore-wind-industry 


[MassDEP] Massachusetts Department of Environmental Protection. 2015. Notice regarding enforcement 
discretion directive for verification of GHG emission reports. 
https://www.mass.gov/doc/enforcement-discretion-notice-verification-of-ghg-reports-for-2014-
subsequent-years/download 


[MassDEP] Massachusetts Department of Environmental Protection. 2020. Massachusetts Department of 
Environmental Protection Bureau of Air & Waste — Air operating permits: Initial application, 
renewal, administrative amendment, minor modification, significant modification (AQ10, AQ11, 
AQ12, AQ13, AQ14) — Instructions & supporting material. https://www.mass.gov/doc/general-
instructions-operating-permits/download 







 


5315/Phase 2 of New England Wind 8-8 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


Millet C, Chédotal R, Da Costa, P. 2009. Synthetic gas bench study of a 4-way catalytic converter: Catalytic 
oxidation, NOx storage/reduction and impact of soot loading and regeneration. Applied Catalysis 
B: Environmental, 90(3-4), 339-346. doi: 10.1016/j.apcatb.2009.03.026 


MI News Network. 2019. 10 Noteworthy LNG-Powered Vessels. 
https://www.marineinsight.com/tech/10-noteworthy-lng-fueled-vessels/ 


Moore K. 2022. What lies ahead for offshore wind boats and hybrid vessels? 
https://www.workboat.com/designers-look-to-what-will-work-best-for-u-s-market 


Nayyar MP. 2010. The use of biodiesel fuels in the U.S. marine industry. 
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.737.7742&rep=rep1&type=pdf 


Nelson B. 2010. Alternative control techniques document: Stationary diesel engines. 
https://www.epa.gov/sites/production/files/2014-
02/documents/3_2010_diesel_eng_alternativecontrol.pdf 


Offshore Energy. 2018. DEME launches LNG-fueled offshore installation vessel. https://www.offshore-
energy.biz/deme-launches-lng-fueled-offshore-installation-vessel/ 


Prevljak NH. 2022. CMA CGM orders its first methanol-powered containerships. https://www.offshore-
energy.biz/cma-cgm-orders-its-first-methanol-powered-containerships/ 


Prysmian Group. 2021. Prysmian secures new offshore wind farm projects in the USA for approx. $900m. 
https://www.prysmiangroup.com/en/press-releases/prysmian-secures-new-offshore-wind-
farm-project-in-usa-for-900-million 


Rypos. [date unknown]. RYPOS active diesel particulate filters. https://www.rypos.com/products/marine 


Safety4sea. 2017. Methanol-fueled vessels mark one year operation. https://safety4sea.com/methanol-
fueled-vessels-mark-one-year-operation/ 


[SCAQMD] South Coast Air Quality Management District. 2022. Section I — South Coast AQMD 
LAER/BACT: South Coast AQMD LAER/BACT determinations. 
http://www.aqmd.gov/home/permits/bact/guidelines/i---scaqmd-laer-bact 


Schuler M. 2022. Vallianz developing hybrid battery-powered heavy transport vessel for offshore wind 
market. https://gcaptain.com/vallianz-developing-hybrid-battery-powered-heavy-transport-
vessel-for-offshore-wind-market/ 


SEA-LNG. 2022. LNG — A fuel in transition. https://sea-lng.org/wp-content/uploads/2022/03/LNG-
2022_A-view-from-the-bridge_.pdf 


Stena Line. [date unknown]. Stena Germanic’s methanol conversion. 
https://www.stenalinefreight.com/news/Methanol-project 







 


5315/Phase 2 of New England Wind 8-9 References 
OCS Air Permit Application  Epsilon Associates, Inc. 


Texas Commission on Environmental Quality. 2022. BACT guidelines for combustion sources. 
https://www.tceq.texas.gov/permitting/air/nav/air_bact_combustsources.html 


[US DOI] United Stated Department of the Interior. 2013. Review of Shell’s 2012 Alaska offshore oil and 
gas exploration program. https://www.ourenergypolicy.org/wp-content/uploads/2013/04/Shell-
report-3-8-13-Final.pdf 


Wärtsilä. 2017. SOx scrubber technology. https://cdn.wartsila.com/docs/default-source/product-
files/egc/product-guide-o-env-sox-scrubber-tech.pdf 


Wärtsilä. 2021. Next port of call — The methanol bunkering station? 
https://www.wartsila.com/insights/article/next-port-of-call-the-methanol-bunkering-station 


Whitlock R. 2022. First-of-its-kind hybrid heavy transport vessel to be developed for offshore wind farms 
connectivity. https://www.renewableenergymagazine.com/wind/firstofitskind-hybrid-heavy-
transport-vessel-to-be-20220622 


[WLPGA] World LPG Association. 2017. LPG for marine engines: The marine alternative fuel: Commercial, 
passenger, offshore boats/ships, recreational crafts and other boats. https://lpg-
apps.org/uploads/Modules/Library/lpg-for-marine-engines-2017.pdf 


[WLPGA] World LPG Association. 2021. LPG for marine engines, the marine alternative fuel: commercial, 
passenger, offshore boats/ships, recreational crafts and other boats. https://www.wlpga.org/wp-
content/uploads/2021/06/LPG-for-Marine-Engines-2021-compressed.pdf 


Wright AA, Wilson TS. 2012. Flashpoint of marine distillate oil fuels issues and implications associated with 
the harmonization of the minimum flashpoint requirement for marine distillate oil fuels with that 
of other users. https://www.dendanskemaritimefond.dk/wp-content/uploads/2016/02/Item-7e-
Flashpoint-of-Marine-Distillate-Oil-Fuels-for-DSA-by-LR-FOBASV6.pdf 


 







 


Appendix A 


Phase 2 of New England Wind Air Emissions Calculation Methodology 







 


 


 


 


Phase 2 of New England Wind 
Air Emissions Calculation Methodology 


 


 


 


 


 


  


Prepared for: 


Park City Wind LLC 
 
 


Prepared by: 


Epsilon Associates, Inc. 
 


 


 


October 2022 
 







5315/Phase 2 of New England Wind i Table of Contents 
Air Emissions Calculation Methodology  Epsilon Associates, Inc. 


TABLE OF CONTENTS 


1.0 INTRODUCTION 1-1 
1.1 Maximum Design Scenario for the Air Emissions Estimates 1-1 


2.0 AIR EMISSIONS METHODOLOGY 2-1 
2.1 Description of Air Emission Sources 2-1 
2.2 Emissions Calculation Methods 2-3 


2.2.1 Commercial Marine Vessels 2-3 
2.2.1.1 Engine Size 2-4 
2.2.1.2 Hours of Operation 2-4 
2.2.1.3 Load Factors 2-5 
2.2.1.4 Emission Factors 2-8 
2.2.1.5 Fuel Use 2-10 


2.2.2 Offshore Generators 2-11 
2.2.3 Other Offshore Construction Equipment 2-14 
2.2.4 Fugitive Emissions 2-17 


3.0 SUMMARY OF POTENTIAL EMISSIONS 3-1 


4.0 AVOIDED EMISSIONS 4-1 


5.0 REFERENCES 5-1 


 
 


LIST OF ATTACHMENTS 


Attachment A Detailed Emissions Estimate for Phase 2 of New England Wind 
Attachment B Project Design Envelope Parameters  
Attachment C Supporting Tables  
Attachment D Avoided Emission Estimates  


 


  







5315/Phase 2 of New England Wind ii Table of Contents 
Air Emissions Calculation Methodology  Epsilon Associates, Inc. 


LIST OF TABLES 


Table 2-1 Description of Offshore Emissions Sources 2-1 
Table 2-2 EPA Auxiliary Engine Load Factors for Ocean-Going Vessels 2-7 
Table 2-3 2017 NEI Auxiliary Engine Load Factors for Harbor Craft 2-7 
Table 2-4 BOEM Default Emission Factors for Vessel Main Engines 2-8 
Table 2-5 BOEM Default Emission Factors for Vessel Auxiliary Engines 2-9 
Table 2-6 Assigned Vessel Types 2-9 
Table 2-7 Assumed EPA Marine Engine Emission Standards 2-13 
Table 2-8 Assumed EPA Emission Standards 2-16 


Table 3-1  Potential Emissions from Construction of Phase 2 of New England Wind 3-1 
Table 3-2 Potential Emissions from Operation of Phase 2 of New England Wind 3-1 


Table 4-1 eGRID Avoided Emission Factors (lb/MW-hr) 4-1 
Table 4-2 Avoided Air Emissions Resulting from the Project 4-2 


 
LIST OF ACRONYMS  


AHTS anchor handling tug supply 
BOEM Bureau of Ocean Energy Management 
BSFC brake specific fuel consumption 
CH4 methane 
CO carbon monoxide 
CO2 carbon dioxide 
CO2e carbon dioxide equivalent 
COP Construction and Operations Plan 
CTV crew transfer vessel 
disp. displacement 
DP Dynamic positioning 
eGRID Emissions & Generation Resource Integrated Database 
EPA Environmental Protection Agency 
ESP electrical service platform 
g grams 
gal gallon 
GHG greenhouse gas 
GWP global warming potential 
H2SO4 sulfuric acid  
HAPs hazardous air pollutants 
HC hydrocarbon 
HHV higher heating value 
HLV heavy lift vessel 
hp horsepower 







5315/Phase 2 of New England Wind iii Table of Contents 
Air Emissions Calculation Methodology  Epsilon Associates, Inc. 


LIST OF ACRONYMS (CONTINUED) 


hr hour 
HTV heavy transport vessel 
HVAC high voltage alternating current 
HVDC high voltage direct current 
IPCC Intergovernmental Panel on Climate Change 
ISO-NE ISO New England 
kg kilogram 
km kilometer 
kV kilovolt 
kW kilowatt 
kW-hr kilowatt-hour 
L liter 
lb pound 
LF load factor 
MDO marine diesel oil 
MGO marine gas oil 
mi mile 
MMBtu metric million British thermal unit 
MT metric tonne 
MW megawatt 
NEI National Emissions Inventory 
NM nautical miles 
NMHC non-methane hydrocarbon 
N2O nitrous oxide 
NOx nitrogen oxides 
NPCC Northeast Power Coordinating Council 
O&M operations and maintenance  
OCS Outer Continental Shelf 
PDE Project Design Envelope 
PM particulate matter 
PM2.5 particulate matter 2.5 microns or smaller  
PM10 particulate matter 10 microns or smaller 
ppm parts per million 
RORO Roll-on roll-off 
RSZ reduced speed zone 
SF6 sulfur hexafluoride 
SO2 sulfur dioxide 
SOV service operation vessel 
SWDA Southern Wind Development Area 
tpy tons per year 
ULSD ultra-low sulfur diesel 
US United States 







5315/Phase 2 of New England Wind iv Table of Contents 
Air Emissions Calculation Methodology  Epsilon Associates, Inc. 


LIST OF ACRONYMS (CONTINUED) 


VOC volatile organic compounds 
WTG wind turbine generator 
XLPE cross-linked polyethylene 







5315/Phase 2 of New England Wind 1-1 Introduction 
Air Emissions Calculation Methodology  Epsilon Associates, Inc. 


1.0 INTRODUCTION 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two 
separate, independent Phases. Phase 2 of New England Wind will include up to 88 offshore wind turbine 
generator (WTG)/electrical service platform (ESP) positions in the southwest portion of Lease Area OCS-A 
0534 along with associated offshore cables and onshore transmission system(s). For the purposes of Outer 
Continental Shelf (OCS) air permitting, Phase 2 of New England Wind is referred to as the “Project.” 


Electricity generated by the Project’s WTGs will displace electricity produced by fossil fuel power plants 
and significantly reduce emissions from the ISO New England (ISO-NE) electric grid over the lifespan of 
the Project. However, there will be air emissions from vessels, generators, other construction equipment, 
and some fugitive emissions during the offshore construction and operation of the Project.  


This document describes the methods used to estimate the subset of the Project’s air emissions that are 
subject to the OCS Air Permitting process in accordance with the definition of potential emissions in 40 
CFR § 55.2. To assess the Project’s air quality benefits, this document also describes the methods used to 
quantify emissions from the ISO-NE electric grid that are expected to be avoided as a result of the clean, 
renewable energy provided by the Project. 


Section 2 describes the types of air emissions sources that may be used during construction and operation 
of the Project and discusses the methods used to calculate air emissions from those sources. Section 3 
provides the estimates of air emissions from construction and operation of the Project. Section 4 describes 
the method used to quantify the emissions from fossil fuel power plants that will be avoided as a result 
of the Project. Section 5 contains the references used to develop this Air Emissions Calculation 
Methodology. 


All anticipated air emission sources associated with the Project are itemized in Attachment A. Attachment 
B contains parameters of the Project Design Envelope (PDE) used to develop the emissions estimates. 
Attachment C contains emission factors, load factors, and other supporting calculations used to calculate 
potential emissions. Attachment D contains avoided emission calculations. 


1.1 Maximum Design Scenario for the Air Emissions Estimates  


The Project is being developed and permitted using a Project Design Envelope (PDE). This allows 
the Proponent to properly define and bracket the characteristics of the Project for the purposes 
of environmental review while maintaining a reasonable degree of flexibility with respect to the 
selection of key components, such as the WTGs, foundations, offshore cables, and ESP(s). The 
Project-related assumptions used in this analysis are based on the maximum parameters included 
the PDE (i.e., the Project’s maximum design scenario) and reflect the most current Project design 
to the best of the Proponent’s knowledge at the time of submission. The Project’s maximum  
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design scenario for the purposes of estimating potential emissions is the installation of WTGs and 
ESP(s) at 88 positions,1 the maximum length of offshore cables, and the maximum area of scour 
protection and cable protection allowed by the PDE. 


New England Wind (both Phases combined) includes a maximum of 130 WTG/ESP positions. Some 
of these positions could be developed for either Phase 2 of New England Wind or Phase 1 of New 
England Wind. Given the overlap in positions that could ultimately be developed for the Project 
or for Phase 1 and to ensure consistency with the air emission estimates prepared for the New 
England Wind Construction and Operations Plan (COP), potential emissions were first estimated 
for the entirety of New England Wind (i.e., for a maximum of 130 total WTG/ESP positions). Then, 
the total air emissions of New England Wind were apportioned to develop an estimate of 
emissions for the Project based on the Project’s maximum design scenario. Emissions were 
apportioned for each individual vessel, equipment, or activity depending on the ratio of activity 
level required for the maximum design scenario of the Project relative to the maximum design 
scenario for the full buildout of New England Wind. The Proponent notes that due to the range of 
buildout scenarios for Phase 2 and Phase 1 of New England Wind, where a number of WTG/ESP 
positions could be developed as part of either Phase, summing the maximum emissions for Phase 
2 and Phase 1 would overestimate the total emissions of New England Wind.  


 


1  For each emission source, the assumed combination of WTGs and ESP(s) (e.g., 85 WTGs and 3 ESPs, 88 WTGs 
with zero separate ESPs [where ESP equipment is integrated onto WTG foundations]) varies depending on which 
combination yields the maximum air emissions estimate. The maximum design scenario also contemplates the 
use of ESPs that are co-located at the same position, which could yield up to 89 total structures. 
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2.0 AIR EMISSIONS METHODOLOGY  


In general, air emissions are calculated by estimating the duration and intensity of emission-generating 
activities and multiplying those estimates by appropriate emission factors. To the best of the Proponent’s 
knowledge, the methods and emission factors (which are based on prior testing) used in this analysis are 
the most current and appropriate publicly available methods and factors for the specific activities that will 
be conducted during the Project. The pollutants included in this air emissions analysis are: nitrogen oxides 
(NOx), volatile organic compounds (VOCs), carbon monoxide (CO), particulate matter 10 microns or 
smaller (PM10), particulate matter 2.5 microns or smaller (PM2.5, a subset of PM10), sulfur dioxide (SO2), 
lead (Pb), total hazardous air pollutants (HAPs, individual compounds are either VOC or PM), sulfuric acid 
(H2SO4), and greenhouse gas (GHG) emissions, reported as carbon dioxide equivalent (CO2e). 


Emissions were calculated for the following categories of emission sources: 


1. Commercial marine vessels 
2. Offshore generators  
3. Other offshore construction equipment 
4. Fugitive emissions 


These emission sources are further described in Section 2.1. The types of emission sources, engine sizes, 
and durations of activities used in this air emissions estimate reflect the Project’s most current logistical 
and operational plans to the best of the Proponent’s knowledge at the time of submission, but because 
the Proponent is still selecting contractors and finalizing the design of the facilities, certain engine 
specifications and other Project details may change after the submission of the OCS Air Permit Application. 


2.1 Description of Air Emission Sources 


Most offshore emissions during the Project will come from the main engines, auxiliary engines, 
and equipment on vessels used during construction and operations and maintenance (O&M) 
activities. A relatively small quantity of additional emissions will likely come from diesel 
generators used on the WTGs and ESP(s) and fugitive emissions. Anticipated emission sources for 
offshore construction and O&M activities are summarized in the following table. The number and 
types of vessels, generators, and other offshore equipment were provided by the Proponent’s 
engineers. A complete description of all anticipated emission points associated with the Project 
can be found in Attachment A. 


Table 2-1 Description of Offshore Emissions Sources 


Emission Source1 Description of Source  
Anchor handling tug supply 
(AHTS) vessels  


Vessels that primarily handle and reposition the anchors of other vessels. 
AHTS vessels may also be used to transport equipment or for other services.  


Barges Vessels with or without propulsion that may be used for transporting project 
components (e.g., monopiles, WTGs, etc.) or installation activities.  


Bunkering vessels Vessels used to supply fuel and other provisions to other vessels offshore. 
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Table 2-1 Description of Offshore Emissions Sources (Continued) 


Emission Source1 Description of Source  
Cable laying vessels Specialized vessels/barges that lay and bury offshore cables into the seafloor.  
Crew transfer vessels (CTVs) Smaller vessels that transport crew, parts, and equipment to and from the 


Phase 2 Southern Wind Development Area (SWDA) during both construction 
and O&M. These vessels may also transport marine mammal observers.  


Heavy lift vessels (HLVs) Vessels that may be used to lift, support, and orient the WTGs, ESP(s), and 
foundations during installation.  


Heavy transport vessels (HTVs) Ocean-going vessels that may transport project components to port facilities 
or directly to the Phase 2 SWDA. 


Jack-up vessels Self-propelled or non-self-propelled vessels that extend legs to the ocean 
floor to provide a safe, stable working platform. Jack-up vessels may be used 
to install foundations and/or WTGs, to transport WTG components to the 
Phase 2 SWDA, for offshore accommodations, and/or for cable splicing 
activities.  


Scour/cable protection 
installation vessels (e.g., fallpipe 
vessels) 


Dynamic positioning (DP) vessels that may be used to deposit a layer of rock 
around the WTG and ESP foundations or over limited sections of the offshore 
cable system. 


Service operation vessels (SOVs) Larger vessels that provide offshore living accommodations and workspace 
as well as transport crew to and from the Phase 2 SWDA. 


Support vessels (e.g., work 
boats, supply boats, 
accommodation vessels) 


Multipurpose vessels that may be used for a variety of activities, such as 
clearing the seabed floor of debris prior to laying offshore cables (i.e., a pre-
lay grapnel run), supporting cable installation, commissioning WTGs, or 
transporting equipment.  


Survey vessels Specialized vessels used to perform geophysical and geotechnical surveys.  
Tugboats/towboats/push boats Ocean-going vessels or smaller harbor craft used to transport equipment and 


barges to the Phase 2 SWDA. 
Air compressors  Engines that may be used to supply compressed air to noise mitigation 


devices (e.g., bubble curtains) should they be required during pile driving the 
foundations. 


Motion compensation platform 
engines 


Engines that power the motion compensation platform that may be used to 
compensate a vessel’s roll, pitch, and heave motions during foundation 
installation.  


Pile driving hammer engines Engines used to power the hammers that drive foundation piles into the 
seafloor. 


Offshore generators  Diesel engines used to temporarily supply power to the WTGs and ESP(s) or 
to power other construction equipment on the WTGs and ESP(s).  


Other construction equipment Additional construction equipment used aboard vessels, on the WTGs, 
and/or on the ESP(s) (e.g., forklifts, winches, etc.).  


Fugitive emissions  Emissions from solvents, paints, coatings, diesel fuel storage/transfer, sulfur 
hexafluoride (SF6), and other miscellaneous sources.  


Note: 


1. Fishing vessels may be used for crew transfer or other miscellaneous activities described above. 
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2.2 Emissions Calculation Methods  


2.2.1 Commercial Marine Vessels  


Emissions from commercial marine vessels were calculated according to the methodology 
described in BOEM’s Offshore Wind Energy Facilities Emission Estimating Tool Technical 
Documentation, referred to as “BOEM’s Emission Estimating Tool” (Chang et al. 2017).2 BOEM’s 
Emission Estimating Tool was developed to provide a consistent approach for estimating 
emissions associated with proposed offshore wind projects and to ensure consistency in BOEM’s 
environmental review process. When necessary, BOEM’s emission calculation methodology was 
supplemented with guidance from the Environmental Protection Agency’s (EPA’s) (2009) Current 
Methodologies in Preparing Mobile Source Port-Related Emission Inventories (“EPA’s Port-Related 
Emission Guidance”), EPA’s 2014 National Emission Inventory Technical Support Document (“2014 
NEI”), EPA’s 2017 National Emission Inventory Technical Support Document and supporting 
commercial marine vessel documentation (“2017 NEI”), and EPA’s (2022) Ports Emissions 
Inventory Guidance/Methodologies for Estimating Port-Related and Goods Movement Mobile 
Source Emissions Report.  


Consistent with the BOEM Emission Estimating Tool, vessel air emissions were calculated based 
on vessels’ engine sizes, assumed hours of operation, load factor, and emission factor. For each 
vessel, four calculations were made:3  


♦ Emissions from the main engines while in transit 
♦ Emissions from the main engines while maneuvering  
♦ Emissions from the auxiliary engines while in transit 
♦ Emissions from the auxiliary engines while maneuvering  


The basic equation used for each of the calculations above is:  


𝐸𝐸 =  𝑘𝑘𝑘𝑘 ∗ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐿𝐿 ∗ 𝐸𝐸𝐿𝐿 ∗ 1.10231 𝑥𝑥 10−6 


Where:  


♦ 𝐸𝐸 = total emissions (United States [US] tons)  
♦ 𝑘𝑘𝑘𝑘 = total engine size (kilowatt [kW]) 


 


2  An updated version (Version 2.0) of BOEM’s Emissions Estimating Tool was released in 2021 (Chang et al. 2021). 
Version 2.0 of BOEM’s Emissions Estimating Tool applies the same emission factors to all marine vessel types 
and engines, which assumes that all vessel engines are Category 2 EPA Tier 1 marine engines. The Proponent 
believes that the use of marine engine emission factors based on fleet-weighted averages, as presented in 
Version 1 of BOEM’s Emissions Estimating Tool, is more appropriate given the range of vessel types and sizes 
expected to be employed during the Project.  


3  Per EPA’s (2018a) 2014 NEI methodology, the emission estimates do not include emissions associated with 
boilers used to generate steam. Any thermal energy needs (e.g., hot water) on vessels will typically be met using 
excess heat from the vessel’s engines or electric heaters. 
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♦ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = duration of each activity (hours) 
♦ 𝐿𝐿𝐿𝐿 = engine load factor (unitless) 
♦ 𝐸𝐸𝐿𝐿 = emission factor (grams/kilowatt-hour [g/kW-hr]) 
♦ 1.10231 𝑥𝑥 10−6 = grams to ton conversion factor  


The methods used to determine vessels’ engine size, hours of operation, load factor, emission 
factors, and fuel use are described in the following sections.  


2.2.1.1 Engine Size 


Vessel engine sizes were determined from specification sheets for actual vessels that may be used 
for the Project or are closely representative of the types of vessels expected to be used for the 
Project. Some vessel specification sheets do not specify the size of auxiliary engines or 
differentiate between auxiliary engines and main engines. For some ocean-going vessels, when 
only the size of the main engine or total propulsion power was provided, auxiliary engine size was 
determined using auxiliary engine power ratios from Table 2-4 of EPA’s (2009) Port-Related 
Emission Guidance. In other instances, it was assumed that the smallest engine(s) supplied 
auxiliary power. For example, the scour protection installation vessel has three 4,500 kW engines, 
one 1,200 kW engine, and one 429 kW engine. It was assumed that the 1,200 kW and 429 kW 
engines provide auxiliary power. In diesel-electric vessels, the main engines are used to provide 
both auxiliary and propulsion power. In these vessels, at low loads, some engines can be shut 
down to allow others to operate more efficiently (EPA 2009). Consequently, for diesel-electric 
vessels, it was assumed that one or more of the main engines provides auxiliary power.  


2.2.1.2 Hours of Operation  


Hours of operation for a vessel’s engines while in transit were calculated from the vessel’s speed 
and distance traveled by the vessel. Vessel speeds4 are from equipment specification sheets for 
each representative vessel. Pursuant to 40 CFR § 55.2, the estimates of potential emissions 
include emissions from vessels servicing or associated with an OCS source while at the source and 
while enroute to or from the source when within 25 nautical miles (NM). Thus, it was assumed 
that vessels would travel 25 NM for each one-way transit between a port and the Phase 2 
Southern Wind Development Area (SWDA). For vessels that will travel extensively within 25 NM 
of the centroid of the Phase 2 SWDA (rather than directly to and from port), the total travel 
distance includes distance traveled between WTGs/ESP(s) or along the offshore cables.  


For most vessels, the Proponent’s engineering team provided the number of vessel trips required 
for each activity based on the anticipated schedule and prior experience. However, the number 
of round trips for some vessels was derived from other parameters included in the PDE. For 


 


4  Vessel speeds, which are typically reported on specification sheets as maximum or cruising speeds, were 
adjusted in some instances to reflect possible vessel speed restrictions to protect marine species and 
operational restrictions (e.g., towing occurs at slower speeds).  
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example, the number of round trips for the vessels installing cable protection in the Phase 2 SWDA 
was based on the cargo hold capacity of the vessel and the total volume of rock that may be 
required for cable protection over the inter-array and inter-link cables (see Attachment B).  


Hours of operation for a vessel’s engines while maneuvering within the Phase 2 SWDA were based 
on the expected durations to install each component, which were provided by the Proponent’s 
engineering team. It was assumed that a vessel’s engines will provide power for maneuvering 
activities anytime the vessel is within the Phase 2 SWDA and not in transit (except for jack-up 
vessels’ main engines, which will not provide propulsion power while jacked-up5).  


2.2.1.3 Load Factors  


Load factors are expressed as a percent of the vessel’s total propulsion or auxiliary power that is 
used for a given operational mode (EPA 2009). Load factors for propulsion power can be 
calculated from the Propeller Law, which is the theory that propulsion power varies by the cube 
of speed as illustrated by the following equation:  


𝐿𝐿𝐿𝐿 = �
𝐴𝐴𝐴𝐴
𝑀𝑀𝐴𝐴


�
3
 


Where:  


♦ 𝐿𝐿𝐿𝐿= Load factor 
♦ 𝐴𝐴𝐴𝐴 = Actual speed (knots) 
♦ 𝑀𝑀𝐴𝐴 = Maximum speed (knots) 


Vessels in transit were assumed to operate at cruise speed, which is defined as approximately 
94% of maximum speed (EPA 2009). Based on the Propeller Law, for the main (propulsion) engines 
of vessels operating at 94% of maximum speed, the load factor is 0.83. Consistent with EPA 
guidance, a load factor of 0.83 was used in the emission estimates for main engines while in 
transit.  


Consistent with the 2014 NEI and the BOEM Emission Estimating Tool, a load factor of 0.20 was 
used for most main (propulsion) engines while maneuvering at the Phase 2 SWDA (EPA 2018a; 
Chang et al. 2017). However, based on discussions with the Proponent’s engineers and vessel 
suppliers, a load factor of 0.2 underestimates the power required by many vessels that use 
dynamic positioning (DP) to maintain a precise location within the Phase 2 SWDA. Fuel 
consumption rates during DP from vessel specification sheets were used to derive a more 
conservative load factor for vessel’s main engines during DP. See the following example DP load 
factor calculation for a typical vessel:  


 


5  Jack-up vessels’ main engines will not provide propulsion power while the vessel is jacked-up. Consequently, 
jack-up vessels’ main engines were assumed to operate for zero hours per day while at the Phase 2 SWDA.  
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Maximum speed: 13 knots  
Fuel consumption at 12 knots: 14.5 metric tonne (MT)/day 
Fuel consumption in DP mode: 7 MT/day 
 


Using the Propeller Law to calculate the load factor (LF) at 12 knots: 
 


𝐿𝐿𝐿𝐿 = �
𝐴𝐴𝐴𝐴
𝑀𝑀𝐴𝐴


�
3


= �
12
13
�
3


= 0.79 


Using the ratio of fuel consumption at different speeds to determine the load factor 
during DP: 


𝐿𝐿𝐿𝐿 𝑑𝑑𝐻𝐻𝐻𝐻𝑑𝑑𝑑𝑑𝑑𝑑 𝐷𝐷𝐷𝐷
0.79


=
7 𝑀𝑀𝑀𝑀
𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝐻𝐻𝐻𝐻𝑑𝑑𝑑𝑑𝑑𝑑 𝐷𝐷𝐷𝐷


14.5 𝑀𝑀𝑀𝑀
𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑎𝑎 12 𝑘𝑘𝑑𝑑


 


𝐿𝐿𝐿𝐿 𝑑𝑑𝐻𝐻𝐻𝐻𝑑𝑑𝑑𝑑𝑑𝑑 𝐷𝐷𝐷𝐷 =  0.38 


This calculation was repeated for several vessels to determine an approximate load factor of 0.4 
for the main engines during DP operations. This load factor was used for most vessels whose 
specification sheets suggested that the vessel had a DP system.  


According to BOEM, although it is appropriate to use the default vessel profiles provided in the 
BOEM Emissions Estimating Tool (which are based on national fleet data), some factors within the 
Tool are defaults that serve as placeholders for more accurate information. For example, the 
auxiliary engine load factor in the BOEM Emissions Estimating Tool is defaulted to 1. 
Consequently, the default auxiliary engine load factor was not used. Auxiliary engine load factors 
for ocean-going vessels (typically vessels whose main engines are Category 3 engines6) were taken 
from Table 2-7: Auxiliary Engine Load Factor Assumptions of EPA’s (2009) Port-Related Emission 
Guidance, which is shown below. For auxiliary engines maneuvering onsite, the maneuver load 
factor was selected. For auxiliary engines in transit, the more conservative reduced speed zone 
(RSZ) load factor was used, since vessels may operate at speeds slower than cruise speeds. RSZ 
speed is the maximum safe speed the vessel uses to traverse distances within a waterway leading 
to a port (less than cruise speed and greater than maneuvering speed).  


 


6  For EPA Tier 1 and 2 engines, Category 1 marine compression ignition engines are defined as engines with a 
displacement <5 liters per cylinder (L/cyl) and Category 2 marine compression ignition engines have a 
displacement ≥5 L/cyl and <30 L/cyl. For EPA Tier 3 and 4 engines, Category 1 marine compression ignition 
engines are defined as engines with a displacement of <7 L/cyl and Category 2 engines are those with 
displacement ≥7 L/cyl and <30 L/cyl. For all Tiers, Category 3 engines are marine engines with a displacement at 
or above 30 L/cyl. 
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Table 2-2 EPA Auxiliary Engine Load Factors for Ocean-Going Vessels  


Ship Type  Cruise RSZ Maneuver Hotel  


Auto Carrier 0.15 0.30 0.45 0.26 


Bulk Carrier 0.17 0.27 0.45 0.10 
Container Ship  0.13 0.25 0.48 0.19 
Cruise Ship  0.80 0.80 0.80 0.64 
General Cargo 0.17 0.27 0.45 0.22 
Miscellaneous 0.17 0.27 0.45 0.22 


Ocean Going Tug 0.17 0.27 0.45 0.22 


Roll-On Roll-Off 
(RORO) 


0.15 0.30 0.45 0.26 


Reefer 0.20 0.34 0.67 0.32 


Tanker 0.24 0.28 0.33 0.26 


 


Auxiliary engine load factors for harbor craft (typically vessels whose main engines are Category 
1 or 2 engines) are from Table 4 Auxiliary and Boiler Power Surrogates of the 2017 NEI supporting 
documentation for vessels with Category 1 and 2 main engines (ERG 2019a). The auxiliary engine 
load factors are shown in the table below.  


Table 2-3 2017 NEI Auxiliary Engine Load Factors for Harbor Craft  


Vessel Group Auxiliary Operating Load Factor 
Bulk Carrier 0.1 
Commercial Fishing 0.43 
Container Ship 0.19 
Ferry Excursion 0.43 
General Cargo 0.22 
Government 0.43 
Miscellaneous 0.43 
Offshore support 0.56 
Reefer 0.32 
RORO 0.26 
Tanker 0.26 
Tug 0.43 
Work Boat 0.43 
  


Specific to the service operation vessels (SOVs), load factors were based on historical operational 
data provided directly from potential SOV suppliers. The assumed load factors are conservatively 
high compared to records of actual operation for similar projects.  
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2.2.1.4 Emission Factors 


The BOEM Emission Estimating Tool contains default vessel characteristics for a variety of vessel 
types commonly used in offshore wind projects. For each vessel type, BOEM’s Emission Estimating 
Tool provides default emission factors for main and auxiliary engines. These default emission 
factors were developed using Information Handling Service vessel population data, which takes 
into account typical vessels’ country of registration, engine categories, and regulatory tiers (Chang 
et al. 2017). These vessel profiles were then combined with tier level emission factors from EPA’s 
(2016) 2014 National Emissions Inventory, Version 1 Technical Support Document to create 
weighted emission factors for each vessel type (Chang et al. 2017). The BOEM default emission 
factors for main and auxiliary engines of each vessel type are listed in Tables 2-4 and 2-5 below.  


Table 2-4 BOEM Default Emission Factors for Vessel Main Engines 


Vessel Type  Vessel Main Engine Emission Factors (g/kW*hr) 


NOx VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O Pb 


AHTS 9.26 0.24 2.16 0.34 0.33 0.08 636.09 0.004 0.03 4.0E-05 
Barge 13.61 0.63 1.40 0.45 0.42 0.36 588.90 0.004 0.03 1.2E-05 
Cable Laying 9.49 0.25 2.20 0.34 0.33 0.09 635.02 0.004 0.03 3.9E-05 


Crew 9.15 0.14 2.30 0.31 0.30 0.01 648.16 0.004 0.03 4.6E-05 
Dredging 9.60 0.28 2.13 0.36 0.34 0.11 630.62 0.004 0.03 3.7E-05 
Ice Breaker 9.92 0.45 1.78 0.40 0.38 0.23 610.83 0.004 0.03 2.5E-05 


Jack-up 10.03 0.14 2.30 0.31 0.30 0.01 647.08 0.004 0.03 4.5E-05 
Research/ 
Survey 


9.86 0.22 2.25 0.34 0.33 0.07 638.26 0.004 0.03 4.2E-05 


Shuttle Tanker 9.05 0.63 1.40 0.45 0.42 0.36 588.90 0.004 0.03 1.2E-05 


Supply Ship 9.44 0.17 2.29 0.32 0.31 0.03 644.58 0.004 0.03 4.5E-05 
Tug 9.52 0.18 2.29 0.33 0.32 0.03 643.66 0.004 0.03 4.5E-05 


Notes: 


CO2 = carbon dioxide 


CH4 = methane 


N2O = nitrous oxide 
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Table 2-5 BOEM Default Emission Factors for Vessel Auxiliary Engines 


Vessel Type  Vessel Main Engine Emission Factors (g/kW*hr) 


NOx VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O Pb 


AHTS 9.88 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Barge 12.57 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


Cable Laying 9.89 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Crew 10.37 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


Dredging 9.85 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Ice Breaker 10.09 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Jack-up 11.55 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Research/ 
Survey 


10.21 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


Shuttle Tanker 9.80 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Supply Ship 10.43 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 
Tug 10.10 0.14 2.48 0.32 0.31 0.01 648.2 0.004 0.03 4.8E-05 


 


As shown in the following table, each representative vessel used for the Project was assigned to 
one of the eleven vessel types listed above and the corresponding emissions factors were used.  


Table 2-6 Assigned Vessel Types  


New England Wind Vessel Type BOEM Category   
AHTS vessel AHTS 
Barge Barge 
Bunkering vessel Shuttle tanker  
Cable laying vessel Cable laying 
CTV Crew  
HLV Barge (the most conservative emission factors) 
HTV  Supply ship  
Jack-up vessels Jack-up 
Scour protection installation vessels Cable laying (most similar in size and function) 
SOV Cable laying (most similar in size and function) 
Support vessel Cable laying (most similar in size and function) 
Survey vessel Research/Survey 
Tugboats Tug 
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Emissions of GHGs from commercial marine vessels, which include carbon dioxide (CO2), methane 
(CH4), and nitrous oxide (N2O), were estimated using the GHG emission factors provided in Tables 
2-4 and 2-5. GHG emissions as CO2e were then calculated using global warming potential (GWP) 
factors from the most recent Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment 
Report (2021), which provides a GWP of 27.9 for CH4 (for fossil fuels) and 273 for N2O. Total CO2e 
emissions were calculated using the following equation:  


𝐸𝐸 =  𝐶𝐶𝐻𝐻4 ∗ 𝐺𝐺𝑘𝑘𝐷𝐷𝐶𝐶𝐶𝐶4 + 𝑁𝑁2𝑂𝑂 ∗ 𝐺𝐺𝑘𝑘𝐷𝐷𝑁𝑁20 +  𝐶𝐶𝑂𝑂2 


Where:  


♦ 𝐸𝐸= total CO2e emissions, tons  
♦ 𝐶𝐶𝐻𝐻4 = total CH4 emissions, tons 
♦ 𝑁𝑁2𝑂𝑂 = total N2O emissions, tons 
♦ 𝐶𝐶𝑂𝑂2 = total CO2 emissions, tons 
♦ 𝐺𝐺𝑘𝑘𝐷𝐷𝐶𝐶𝐶𝐶4 = GWP for CH4  
♦ 𝐺𝐺𝑘𝑘𝐷𝐷𝑁𝑁2𝑂𝑂 = GWP for N2O  


The BOEM Emissions Estimating Tool does not provide emission factors for HAPs emitted from 
commercial marine vessels. Consequently, HAP emissions were estimated according to the 
methodology provided in the 2017 NEI supporting documentation for commercial marine vessels 
(ERG 2019a, 2019b). HAP emissions were estimated by applying speciation profiles to VOC 
estimates for organic HAPs and PM estimates for metal HAPs. HAPs were calculated as 
percentages of the PM2.5 and VOC emissions from the vessels using the following equation:  


𝐸𝐸 =  𝑉𝑉𝑂𝑂𝐶𝐶 ∗ 𝐴𝐴𝐿𝐿𝑉𝑉𝑂𝑂𝐶𝐶 + 𝐷𝐷𝑀𝑀2.5 ∗ 𝐴𝐴𝐿𝐿𝑃𝑃𝑃𝑃2.5 


Where:  


♦ 𝐸𝐸= total HAP emissions, tons  
♦ 𝑉𝑉𝑂𝑂𝐶𝐶 = total VOC emissions, tons 
♦ 𝐷𝐷𝑀𝑀2.5 = total PM2.5 emissions, tons 
♦ 𝐴𝐴𝐿𝐿𝑉𝑉𝑂𝑂𝐶𝐶= speciation factor for VOC  
♦ 𝐴𝐴𝐿𝐿𝑃𝑃𝑃𝑃2.5= speciation factor for PM2.5  


The HAPs speciation profiles were obtained from the 2017 NEI supporting documentation for 
commercial marine vessels (ERG 2019a, 2019b).  


2.2.1.5 Fuel Use  


EPA’s (2022) Ports Emissions Inventory Guidance provides brake specific fuel consumption (BSFC) 
rates for the main and auxiliary engines of ocean-going vessels (typically having Category 3 
propulsion engines) for various engine types and fuels. According to the 2014 NEI (EPA 2018a), 
the dominant propulsion engine configuration for large Category 3 vessels is the slow-speed diesel 
engine. Accordingly, a BSFC of 185 g/kW-hr for slow-speed diesel ocean-going vessel main engines 
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was used for Category 3 propulsion engines.7 For Category 3 auxiliary engines, a BSFC of 217 g/kW-
hr was used, assuming that these auxiliary engines will fire primarily marine diesel oil (MDO) or 
marine gas oil (MGO).8 The BSFC was converted to gallons (gal)/kW-hr using a diesel fuel density 
of 7.10 lb/gal.  


A fuel consumption rate for Category 1 and 2 engines was calculated based on the CO2 emission 
factor for Category 1 and 2 engines (648.20 g/kW-hr) provided in the BOEM Emission Estimating 
Tool Technical Documentation (Chang et al. 2017). This emission factor was converted to gal/kW-
hr using a Distillate Fuel No. 2 higher heating value (HHV) of 0.138 metric million British thermal 
unit (MMBtu)/gal and a CO2 emission factor of 73.96 kilograms (kg) CO2/MMBtu.9 Fuel use was 
calculated using the following equation:  


𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝑈𝑈𝐻𝐻𝐹𝐹 =  𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝐶𝐶𝐻𝐻𝑑𝑑𝐻𝐻𝐻𝐻𝐶𝐶𝐶𝐶𝑎𝑎𝑑𝑑𝐻𝐻𝑑𝑑 𝑅𝑅𝑑𝑑𝑎𝑎𝐹𝐹 ∗  𝑘𝑘𝑘𝑘 ∗ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐿𝐿𝐿𝐿 


Where:  


♦ 𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝑈𝑈𝐻𝐻𝐹𝐹 = total fuel used (gallons)  
♦ 𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝐶𝐶𝐻𝐻𝑑𝑑𝐻𝐻𝐻𝐻𝐶𝐶𝐶𝐶𝑎𝑎𝑑𝑑𝐻𝐻𝑑𝑑 𝑅𝑅𝑑𝑑𝑎𝑎𝐹𝐹 = engine-specific fuel consumption rate (gal/kW-hr) 
♦ 𝑘𝑘𝑘𝑘= total engine size (kW) 
♦ 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = duration of each activity (hours) 
♦ 𝐿𝐿𝐿𝐿 = engine load factor (unitless) 


Total fuel use was calculated separately for emissions from the main engines while in transit, the 
main engines while maneuvering, the auxiliary engines while maneuvering, and the auxiliary 
engines while in transit. 


2.2.2 Offshore Generators  


For the purposes of estimating emissions, it was assumed that a portable, temporary ~150 kW 
diesel generator would be used for 10 days (24 hours per day) on each WTG at 100% load during 
construction and commissioning. The WTGs will include a battery system that will provide backup 
power during O&M.10  


  


 


7  From EPA’s (2022) Ports Emissions Inventory Guidance “Table 3.6. Category 3 Vessel BSFC Rates (g/kW-hr).”  
8  From EPA’s (2022) Ports Emissions Inventory Guidance “Table 3.6. Category 3 Vessel BSFC Rates (g/kW-hr).” 
9  Distillate Fuel Oil No. 2 HHV and CO2 emission factors are from 40 CFR Part 98 Table C-1: Default CO2 Emission 


Factors and High Heat Values for Various Types of Fuel.  
10  In the unlikely event of a failure of the WTG’s backup power system or some other unforeseen issue (e.g., loss 


of connection to the grid for an extended period), portable diesel generators may be temporarily placed on a 
WTG (or alternatively on a support vessel) during O&M to supply backup power. These generators would be 
necessary to maintain safety systems, such as aviation obstruction lights, marine navigation lights, electrical 
cooling and dehumidification systems, and to yaw the WTG’s rotor nacelle assembly during adverse weather. 
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It was assumed that the ESP(s) will collectively require three ~450 kW generators to provide 
backup power to critical systems. These backup generators would operate for emergencies and 
reliability testing during O&M. Emergencies include unplanned loss of grid power or a failure of 
the offshore cable system that requires an ESP to be disconnected from external power (either 
from onshore or the WTGs). It was assumed that the ~450 kW back-up generators would operate 
for approximately 500 hours per year during O&M (for reliability testing and emergency usage). 
However, given the unplanned and unpredictable nature of an emergency, it is impossible to 
predict with accuracy how long these back-up generators would need to operate in an emergency. 


In addition, the back-up generators on the ESP(s) will likely be used to provide power for 
installation and commissioning activities on the ESP(s) until they can be connected to the electrical 
grid (although this power could come from other generators of similar size). It was assumed that 
during construction, the generators on the ESP(s) will operate for about four months, 
approximately 50% of the time.  


Additional smaller generators (e.g., generators to power winches) will likely be used temporarily 
on the WTGs and ESP(s) during construction. Since these generators could alternatively be located 
on vessels, they are discussed under Section 2.2.3.  


It is anticipated that the generators located on the Project’s WTGs and ESP(s) will be required to 
meet or exceed EPA’s highest applicable marine engine emission standards at 40 CFR Part 104211 
and use ultra-low sulfur diesel (ULSD) with a maximum sulfur content of 15 parts per million 
(ppm). Thus, emissions from the generators located on the WTGs and ESP(s) were estimated 
based on the most stringent EPA marine engine emission standard applicable for each engine size 
(i.e., EPA Tier 3 marine engine emission standards for engines less than 600 kW and EPA Tier 4 
marine engine emission standards for engines greater than or equal to 600 kW). It was assumed 
that the engines would fire ULSD with a maximum sulfur content of 15 ppm. The fuel usage rate 
for each generator was determined from equipment specification sheets for diesel generators 
that are representative of the type of generators that will be used for the Project.  


The following hydrocarbon (HC) + NOx, CO, and PM emission factors were used to estimate 
emissions from the generators on the WTGs and ESP(s).  


  


 


11  The Proponent has requested the flexibility to use engines that meet either the highest applicable EPA Tier 
marine engine standards (Tier 3 or 4, depending on engine size) at 40 CFR Part 1042 or EPA Tier 4 nonroad 
engine standards at 40 CFR Part 1039 as the Lowest Achievable Emission Rate (LAER) and Best Available Control 
Technology (BACT). Generally, it is more conservative to assume the engines will meet EPA’s marine engine 
standards for the purposes of estimating emissions.  
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Table 2-7 Assumed EPA Marine Engine Emission Standards  


Generator EPA Marine Engine Standard 
Emission Factors (g/kW*hr) 


HC + NOx CO PM 


Temporary Generator on 
WTG (~150 kW) 


EPA Tier 3 
(for Category 1 Engines with 0.9 
≤ disp. < 1.2 and power density 


≤ 35 kW/liters [L]) 


5.4 5.0 0.12 


Permanent Generator on 
ESP (~450 kW) 


EPA Tier 3 
(for Category 1 Engines <600 kW 
with 3.5 ≤ disp. < 7.0 and power 


density ≤ 35 kW/L) 


5.8 5.0 0.10 


Note:  


1. “Disp.” = Displacement in liters per cylinder.  


 


It was estimated that NOx is 97.6% and VOC is 2.4% of HC + NOx based on the Vineyard Wind 1 
and South Fork OCS Air Permits. For all generators, based on guidance from EPA’s (2010) Exhaust 
and Crankcase Emission Factor for Nonroad Engine Modeling – Compression Ignition Report, it 
was assumed that 100% of PM is PM10 and 97% of PM is PM2.5.  


SO2 emissions from the generators were calculated using the following mass balance equation 
based on the consumption of diesel fuel containing 15 ppm sulfur with a fuel density of 7.1 lb/gal 
and assuming 100% conversion of sulfur to SO2 (a 2:1 mass ratio of SO2 to sulfur): 


𝐴𝐴𝑂𝑂2(𝑎𝑎𝐻𝐻𝑑𝑑𝐻𝐻) = 𝐿𝐿𝐻𝐻𝐹𝐹𝐹𝐹 𝐻𝐻𝐻𝐻𝐹𝐹 (𝑑𝑑𝑑𝑑𝐹𝐹) ∗
7.10 𝐹𝐹𝑙𝑙 𝑑𝑑𝑑𝑑𝐹𝐹𝐻𝐻𝐹𝐹𝐹𝐹 𝑓𝑓𝐻𝐻𝐹𝐹𝐹𝐹
𝑑𝑑𝑑𝑑𝐹𝐹 𝑑𝑑𝑑𝑑𝐹𝐹𝐻𝐻𝐹𝐹𝐹𝐹 𝑓𝑓𝐻𝐻𝐹𝐹𝐹𝐹


∗
15 ∗ 10−6 𝐹𝐹𝑙𝑙 𝐴𝐴
𝐹𝐹𝑙𝑙 𝑑𝑑𝑑𝑑𝐹𝐹𝐻𝐻𝐹𝐹𝐹𝐹 𝑓𝑓𝐻𝐻𝐹𝐹𝐹𝐹 


∗
64 𝐹𝐹𝑙𝑙 𝐴𝐴𝑂𝑂2


32 𝐹𝐹𝑙𝑙 𝐴𝐴


∗
1 𝑎𝑎𝐻𝐻𝑑𝑑 𝐴𝐴𝑂𝑂2


2000 𝐹𝐹𝑙𝑙 𝐴𝐴𝑂𝑂2
 


CO2 emission factors were based on the default Distillate Fuel No. 2 CO2 emission factor (73.96 kg 
CO2/MMBtu) and HHV (0.138 MMBtu/gal) from 40 CFR Part 98 Table C-1.12 CH4 and N2O emission 
factors were based on default CH4 and N2O emission factors for petroleum from 40 CFR Part 98 


Table C-213 and the default Distillate Fuel No. 2 HHV from 40 CFR Part 98.  


GHG emissions (as CO2e) from the generators were calculated using GWP emission factors 
provided in IPCC’s Sixth Assessment Report (2021) following the same methodology described for 
commercial marine vessels (see Section 2.2.1.4). 


 


12  From 40 CFR Part 98 Table C-1: Default CO2 Emission Factors and High Heat Values for Various Types of Fuel. 


13  From 40 CFR Part 98 Table C-2: Default CH4 and N2O Emission Factors for Various Types of Fuel. 
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Pb and HAP emission factors for generators smaller than 447 kW (600 horsepower [hp]) were 
based on the Pb and HAP emission factors for small uncontrolled stationary diesel engines from 
AP-42.14 For generators larger than 447 kW (600 hp), the Pb and HAP emission factors were based 
on the emission factors for large uncontrolled stationary diesel engines from AP-42.15 For all 
generators, the Pb and HAP emission factors in lb/MMBtu were converted to lb/gal using the 
default HHV for Distillate No. 2 Fuel Oil from 40 CFR Part 98 Table C-1. These lb/gal emission 
factors were multiplied by the total fuel use of each generator to determine total emissions of Pb 
and HAPs.  


2.2.3 Other Offshore Construction Equipment  


Various other construction equipment may be used aboard vessels, on the WTGs, and on the 
ESP(s) during construction and operation of the Project. The assumptions used to estimate 
emissions from major offshore construction equipment (e.g., pile driving hammer engines, air 
compressors, motion compensation platform engines, winches, etc.) are described below, 
followed by a discussion of the emission factors used for the construction equipment.  


Pile Driving Hammer Engines  


It was conservatively assumed that the ESP(s) will have 12 jacket piles each and that the WTGs 
will have four jacket piles each, which provides the maximum number of piles that may be driven 
for the Project. For each foundation jacket pile, it was assumed that pile driving would take 
approximately six hours to achieve the target penetration depth (including time to power up and 
power down the hammer engines). It was conservatively assumed that the pile driving hammer 
engines would operate at 100% load.  


Engine size and fuel usage were determined from the equipment specification sheet of a diesel 
engine that is representative of the type of engine used for pile driving. Based on the specification 
sheet, it was assumed that three ~747 kW engines will power the pile driving hammer. As 
  


 


14  The HAP emission factor for small uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 3.3-2: Speciated Organic Compound Emission Factors for Uncontrolled Diesel Engines; Table 
1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; and Table 3.1-5: 
Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb 
emission factor is from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-
Fired Stationary Gas Turbines. 


15  The HAP emission factor for large uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; Table 
3.4-3: Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines; Table 
3.4-4: PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines; and Table 3.1-5: Emission Factors 
for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb emission factor is 
from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas 
Turbines. 
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described below, emissions from the engines used to power the hydraulic pile driving hammer 
were estimated based on a Tier 2 marine diesel engine burning fuel with a sulfur content of 1,000 
ppm.  


Air Compressors  


The air compressors that may be used for noise mitigation devices (e.g., bubble curtains) were 
assumed to operate for six hours per pile driven. Engine size and fuel usage were determined 
from the equipment specification sheet of a diesel air compressor that is representative of the 
type of compressor typically used for noise mitigation in offshore wind projects. As discussed 
further below, emissions from the air compressors were estimated based on a Tier 2 marine 
compression ignition engine burning fuel with a sulfur content of 1,000 ppm. 


Motion Compensation Platform Engines  


Depending on the contractor selected for foundation or WTG installation, foundations or WTG 
components may be delivered to the Phase 2 SWDA on floating barges. If floating barges are used, 
the components may need to be held by a motion compensation platform during lifting 
operations. During the lift of the foundation or WTG, the motion compensation platform 
compensates for the vessel’s roll, pitch, and heave motions.  


For the air emissions estimates, it was assumed that transition pieces will be delivered to the 
Phase 2 SWDA using vessels that employ a motion compensation platform. For each transition 
piece, it was conservatively estimated that the motion compensation platform’s engines would 
operate for two hours at 100% load to hold the transition piece steady for lifting operations. 


Engine size and fuel usage were determined from the equipment specification sheet of a typical 
diesel engine that could be used to power a motion compensation platform. It was assumed that 
three ~510 kW engines will power the motion compensation platform. Emissions from the engines 
used to power the motion compensation platform were estimated based on a Tier 2 marine 
engine burning fuel with a sulfur content of 1,000 ppm.  


Winches  


Winches will likely be used to pull offshore cables into the ESP(s) and WTGs. These winches could 
be located on the WTGs, ESP(s), or nearby vessels. For winching operations, it was assumed that 
an ~4 kW generator would operate at 100% load for eight hours at each WTG and ESP foundation. 
Engine size and fuel usage were determined from the equipment specification sheet of a typical 
diesel engine that could be used to power a winch. As described further below, emissions were 
estimated based on a Tier 2 marine engine firing ULSD.  
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Table 2-8 Assumed EPA Emission Standards   


Engine EPA Engine Standard1 
Emission Factors (g/kW*hr) 


HC + NOx CO PM 


Pile Driving Hammer 
Engine (~747 kW) 


EPA Tier 2 Marine Engine 
(for Category 1 Engines with 1.2 


≤ disp. < 5.0) 
7.2 5.0 0.20 


Air Compressor (~399 
kW) 


EPA Tier 2 Marine Engine 
(for Category 1 Engines with 1.2 


≤ disp. < 5.0) 
7.2 5.0 0.20 


Motion Compensation 
System Platform Engine 
(~510 kW) 


EPA Tier 2 Marine Engine 
(for Category 1 Engines with 1.2 


≤ disp. < 5.0) 
7.2 5.0 0.20 


Winch Engine (~4 kW)  EPA Tier 2 Marine Engine 
(for kW < 8) 7.52 8.0 0.80 


Notes:  
1. “Disp.” = Displacement in liters per cylinder.  
2. NMHC + NOx emission standard.  


It was conservatively estimated that NOx is 97.6% and VOC is 2.4% of HC + NOx or non-methane 
hydrocarbon (NMHC) + NOx based on the Vineyard Wind 1 and South Fork OCS Air Permits. Based 
on guidance from EPA’s (2010) Exhaust and Crankcase Emission Factor for Nonroad Engine 
Modeling – Compression Ignition Report, it was assumed that 100% of PM is PM10 and 97% of PM 
is PM2.5.  


SO2 emission factors were developed using a mass balance based on the consumption of diesel 
fuel containing 15 ppm or 1,000 ppm sulfur, a fuel density of 7.1 lb/gal, and a 2:1 mass ratio of 
SO2 to sulfur. Total tons of SO2 were calculated using the same equation as described for the 
offshore generators (see Section 2.2.2). 


CO2 emission factors were based on the default Distillate Fuel No. 2 CO2 emission factor (73.96 kg 
CO2/MMBtu) and HHV (0.138 MMBtu/gal) from 40 CFR Part 98 Table C-1.16 CH4 and N2O emission 
factors were based on default CH4 and N2O emission factors for petroleum from 40 CFR Part 98 


Table C-217 and the default Distillate Fuel No. 2 HHV from 40 CFR Part 98. GHG emissions as CO2e 
were calculated using GWP emission factors using the same methodology as described for 
commercial marine vessels (see Section 2.2.1.4). 


  


 


16  Distillate Fuel Oil No. 2 HHV and CO2 Emission Factor are from 40 CFR Part 98 Table C-1: Default CO2 Emission 
Factors and High Heat Values for Various Types of Fuel. 


17  Default CH4 and N2O emission factors are from 40 CFR Part 98 Table C-2: Default CH4 and N2O Emission Factors 
for Various Types of Fuel 
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The Pb and HAP emission factors for the pile driving hammer engines and motion compensation 
platform engines were based on the Pb and HAP emission factors for large (greater than 600 hp) 
uncontrolled stationary diesel engines from AP-42.18 The Pb and HAP emission factors for the 
remaining construction equipment were based on the Pb and HAP emission factors for small (less 
than 600 hp) uncontrolled stationary diesel engines from AP-42.19 The Pb and HAP emission 
factors in lb/MMBtu were converted to lb/gal using the default HHV for Distillate No. 2 Fuel Oil 
from 40 CFR Part 98 Table C-1. These lb/gal emission factors were multiplied by the total fuel use 
of the offshore construction equipment to determine total emissions of Pb and HAPs.  


2.2.4 Fugitive Emissions  


During construction, it was conservatively estimated that 1 ton of VOCs would be emitted from 
fugitive emissions of solvents, paints, coatings, and diesel fuel storage/transfer. During O&M, it 
was assumed that there would be fugitive emissions from the use of 151 L (40 gallons) of marine 
paint for touch-ups each year. The VOC emission rate was based on the product information sheet 
for White Ketamine Marine Primer, which had the highest VOC content from a selection of several 
marine coatings material sheets.20 


Emissions of SF6 used to insulate electrical equipment (primarily switchgear) on the WTGs and 
ESP(s) were conservatively estimated based on the storage capacity of SF6 within the equipment 
and a leak rate of 0.5%.21 The Proponent’s engineers indicated that there would be up to 
approximately 19 kg (42 pounds [lb]) of SF6 on each WTG and a total of up to 6,180 kg (13,625 lb) 
of SF6 on the ESP(s). GHG emissions of SF6 as CO2e were calculated using a GWP of 25,200 from 
IPCC’s Sixth Assessment Report (2021). SF6 calculations are provided in Attachment C.  


PM emissions from miscellaneous operations, such as sanding or grinding, are expected to be 
trivial. Similarly, emissions from kitchen and sanitary facilities on vessels are expected to be trivial. 


 


18  The HAP emission factor for large uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; Table 
3.4-3: Speciated Organic Compound Emission Factors for Large Uncontrolled Stationary Diesel Engines; Table 
3.4-4: PAH Emission Factors for Large Uncontrolled Stationary Diesel Engines; and Table 3.1-5: Emission Factors 
for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb emission factor is 
from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas 
Turbines. 


19  The HAP emission factor for small uncontrolled stationary diesel engines is the sum of emission factors listed in 
AP-42 from Table 3.3-2: Speciated Organic Compound Emission Factors for Uncontrolled Diesel Engines; Table 
1.3-10: Emission Factors for Trace Elements from Distillate Fuel Oil Combustion Sources; and Table 3.1-5: 
Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-Fired Stationary Gas Turbines. The Pb 
emission factor is from Table 3.1-5: Emission Factors for Metallic Hazardous Air Pollutants from Distillate Oil-
Fired Stationary Gas Turbines. 


20  Cardinal White Ketamine Marine Primer from http://www.cardinalpaint.com/assets/TDS/7M90-10-tds.pdf. 
21 The Proponent has proposed the use of switchgear that are certified by the manufacturer to meet a leak rate of 


no more than 0.5% per calendar year to meet GHG BACT.  
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3.0 SUMMARY OF POTENTIAL EMISSIONS  


As described in Section 1.1, the total air emissions from New England Wind (both Phases combined) were 
apportioned to develop an estimate of potential emissions for the Project. In accordance with the 
definition of potential emissions in 40 CFR § 55.2, these estimates include emissions from vessels servicing 
or associated with an OCS source while at the source and while traveling to or from the source when 
within 25 NM.  


Table 3-1 provides an estimate of the potential emissions and fuel usage during the construction of the 
Project, which is expected to be distributed over more than one year. 


Table 3-1  Potential Emissions from Construction of Phase 2 of New England Wind  


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 Fuel Use 
Total Construction Emissions 
(US tons) and Fuel Use (gals) 


5,372 115 1,261 172 165 42 16 0.02 337,908 1.9 29,730,007 


Maximum Construction 
Emissions (US tons per year 
[tpy]) and Fuel Use (gals/year) 
During One Year  


3,735 79 861 118 114 29 11 0.02 231,838 1.3 20,494,620 


Table 3-2 provides emission estimates for a typical year of operation (for planned, routine O&M activities) 
as well as an estimate of the maximum annual operational air emissions (assuming several repair activities 
occur all within the same year). Fuel usage during O&M is also estimated. 


Table 3-2 Potential Emissions from Operation of Phase 2 of New England Wind 


 NOx VOCs CO PM10 PM2.5 SO2 HAPs Pb CO2e H2SO4 Fuel Use 
Operational Emissions (US 
tpy) and Fuel Use 
(gals/year), Typical Year 


227 4 58 8 7 0.7 0.6 0.00 16,714 0.03 1,378,883 


Operational Emissions (US 
tpy) and Fuel Use 
(gals/year), Maximum Year 


287 5 72 10 9 1.0 0.8 0.00 20,676 0.04 1,730,313 
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4.0 AVOIDED EMISSIONS  


The Project will produce clean, renewable offshore wind energy that is expected to displace electricity 
produced by fossil fuel power plants. To quantify the CO2e, NOx, and SO2 emissions associated with 
conventional power generation that would be avoided due to the Project, the following equation was 
used: 


𝐸𝐸𝑂𝑂𝑖𝑖 = 𝐸𝐸𝐿𝐿𝑖𝑖 ∗ 𝐺𝐺𝐷𝐷 ∗ 8760
ℎ𝐻𝐻
𝑑𝑑𝐹𝐹𝑑𝑑𝐻𝐻


∗ 𝐶𝐶𝐿𝐿 ∗ (1 − 𝑀𝑀𝐿𝐿𝐿𝐿) ∗ 1.10231𝐸𝐸−6
𝑎𝑎𝐻𝐻𝑑𝑑
𝑑𝑑


 


Where:  


♦ 𝐸𝐸𝑂𝑂𝑖𝑖= Annual Emissions Avoided for Pollutant I (tons)  
♦ 𝐸𝐸𝐿𝐿𝑖𝑖= eGRID Avoided Emission Factor for Pollutant i (g/megawatt [MW]-hr)  
♦ 𝐺𝐺𝐷𝐷= Total Rated Peak Power Generation (MW)  
♦ 𝐶𝐶𝐿𝐿= Capacity Factor  
♦ 𝑀𝑀𝐿𝐿𝐿𝐿 = Transmission Loss Factor  


The avoided emissions analysis uses the Northeast Power Coordinating Council (NPCC) New England 
annual non-baseload output emission rates from EPA’s Emissions & Generation Resource Integrated 
Database (eGRID)22 shown in Table 4-1.  


Table 4-1 eGRID Avoided Emission Factors (lb/MW-hr) 


Pollutant CO2e NOx SO2 


eGRID Avoided Emission Factor (lb/MW-hr) 936.5 0.501 0.266 


 


The analysis assumes an annual capacity factor23 of 50%. The BOEM Emission Estimating Tool provides a 
default transmission loss factor of 3%, which assumes the use of high voltage direct current (HVDC) 
transmission technology. However, the Project’s export cables are expected to be 220–345 kilovolt (kV) 
three-core high voltage alternating current (HVAC) cables encased in cross-linked polyethylene (XLPE) 
insulation. Consequently, the transmission loss factor was determined from Lazaridis’s (2005) Economic 
Comparison of HVAC and HVDC Solutions for Large Offshore Wind Farms under Special Consideration of 
Reliability, which provides the average power losses of HVAC transmission systems for different windfarm 
power ratings, average wind speeds, transmission distances, and transmission voltage levels. The study 
gives average transmission loss factors for 400 to 1,000 MW offshore wind projects using 123 kV, 220 kV, 


 


22  The avoided emissions analysis is based on NPCC New England subregion annual non-baseload output emission 
rates from EPA’s Emissions & Generation Resource Integrated Database (eGRID2018(v2)) released 3/9/2020 
https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid  


23 Capacity factor refers to the ratio of an offshore wind project’s annual power production to the nameplate 
production potential. 



https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid
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and 400 kV three-core HVAC cables with XLPE insulation at 100 kilometers (km) (62 miles [mi]) and 150 
km (93 mi) for various windspeeds. These values were interpolated to determine an average transmission 
loss factor of 4.7% for the Project’s export cables (see Attachment D).  


Table 4-2 quantifies the air emissions associated with fossil fuel power plants that could be avoided by 
using electricity generated from the Project assuming a 30-year operational period. Additional avoided 
emission calculation details can be found in Attachment D.  


Table 4-2 Avoided Air Emissions Resulting from the Project 


 CO2e NOx SO2 


Emissions Avoided Annually 
(US tons/year) 


2,345,191 1,255  666 


Emissions Avoided Over Operational Period (US tons) 70,355,723 37,638 19,983  
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Attachment A 


Detailed Emissions Estimate for Phase 2 of New England Wind 







New England Wind Construction Emissions 
Scour Protection Installation


Main Engine - In Transit 4500 13,500 13.5 0.83 3, main 3 130 50 6,500 130
Main Engine - Maneuvering 4500 13,500 0.4 3, main 3 130
Auxiliary Engines - Transit one 1200kW, one 492 kW 1692 13.5 0.27 2, auxiliary 14 130 50 6,500 130
Auxiliary Engines - Maneuvering one 1200kW, one 492 kW 1692 0.45 2, auxiliary 14 130
Auxiliary Engines - Hoteling one 1200kW, one 492 kW 1692 0.22 2, auxiliary 14


WTG Foundations Overseas Transport 
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 12,600 12,600 12.5 0.83 3, main 10 8 53 424 64
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 64
Auxiliary Engines - Transit 2,407 2,407 12.5 0.27 1 & 2 auxiliary 21 8 53 424 64
Auxiliary Engines - Maneuvering 2406.6 2406.6 0.45 1 & 2 auxiliary 21 64
Auxiliary Engines - Hoteling 2406.6 2406.6 0.22 1 & 2 auxiliary 21


WTG & ESP Foundation Installation 
Main Engine - In Transit 2940 17,640 4 0.83 3, main 2 2 123 246 264
Main Engine - Maneuvering 2940 17,640 0.4 3, main 2 264
Auxiliary Engines - Transit six 4,320 kW, one 707 kW 26,627 4 0.27 3, auxiliary 13 2 123 246 264
Auxiliary Engines - Maneuvering six 4,320 kW, one 707 kW 26627 0.45 3, auxiliary 13 264
Auxiliary Engines - Hoteling six 4,320 kW, one 707 kW 26627 0.22 3, auxiliary 13
Main Engine - In Transit 2540 5,080 13.9 0.83 1 & 2 main 11 19 58 1,096 226
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 226
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 19 58 1,096 226
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 226
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22


Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Heavy transport vessel 


1


Europe to 
SWDA 


Tugboat 


2


Heavy transport vessel 


Emission 
Factors 


Used 


Europe to 
SWDA 


1


2


Heavy lift vessel 


Bridgeport to 
SWDA 


Bridgeport to 
SWDA 


Heavy transport vessel Europe to 
SWDA 


1


1


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Bridgeport to 
SWDA 


Europe to 
SWDA 


Canada to 
SWDA


Bridgeport to 
SWDA 


Europe to 
SWDA 


1


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 
1


7
Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 
1


Foundation overseas 
transport vessel 3 (MPs)


1


1


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


6


Number of 
Engines


3


2


Foundation overseas 
transport vessel 4 (MPs) 1


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


2


2


1


Emission Source


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


1


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 
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New England Wind Construction Emissions 
Scour Protection Installation


WTG Foundations Overseas Transport 


WTG & ESP Foundation Installation 


Heavy transport vessel 


Tugboat 


Heavy transport vessel 


Heavy lift vessel 


Heavy transport vessel 


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 


Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 


Foundation overseas 
transport vessel 3 (MPs)


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


Foundation overseas 
transport vessel 4 (MPs)


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


481 481 309,912 56.46 1.46 13.07 2.03 1.94 0.51 3,776 0.02 0.18 0.00 1.50 0.20 3,827 0.66 50.33
24 2,639 2,639 818,467 149.11 3.87 34.53 5.36 5.14 1.34 9,973 0.06 0.49 0.00 3.95 0.53 10,108 1.75 132.92


481 481 13,969 2.40 0.03 0.60 0.08 0.08 0.00 157 0.00 0.01 0.00 0.06 0.01 159 0.03 2.05
24 2639 2,639 127,587 21.90 0.31 5.49 0.71 0.69 0.01 1,435 0.01 0.07 0.00 0.53 0.05 1,454 0.25 18.74


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


34 34 20,378 3.69 0.07 0.89 0.12 0.12 0.01 252.05 0.00 0.01 0.00 0.09 0.01 255 0.04 3.31
24 1,502 1,502 217,441 39.40 0.70 9.55 1.33 1.29 0.12 2689.53 0.02 0.13 0.00 0.99 0.10 2,725 0.47 35.31


34 34 1,400 0.25 0.00 0.06 0.01 0.01 0.00 15.75 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
24 1502 1,502 103,310 18.70 0.25 4.45 0.57 0.56 0.01 1162.31 0.01 0.06 0.00 0.43 0.04 1,178 0.20 15.18


62 62 51,725 13.51 0.63 1.39 0.45 0.42 0.36 584.52 0.00 0.03 0.00 0.32 0.08 593 0.11 8.40
24 6,275 6,275 2,543,225 664.26 30.75 68.32 21.96 20.50 17.67 28739.75 0.20 1.51 0.00 15.78 3.79 29,158 5.45 413.01


62 62 29,792 6.13 0.07 1.21 0.16 0.15 0.00 315.92 0.00 0.02 0.00 0.12 0.01 320 0.05 4.12
24 6275 6,275 5,065,811 1041.63 11.60 205.53 26.52 25.69 0.50 53718.84 0.33 2.57 0.00 19.78 1.81 54,429 9.25 701.36


79 79 21,114 3.49 0.06 0.84 0.12 0.12 0.01 236 0.00 0.01 0.00 0.09 0.01 239 0.04 3.10
24 5,345 5,345 344,895 57.00 1.06 13.70 1.96 1.89 0.20 3,853 0.02 0.19 0.00 1.46 0.16 3,904 0.67 50.66


79 79 428 0.08 0.00 0.02 0.00 0.00 0.00 5 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 5345 5,345 29,048 5.09 0.07 1.25 0.16 0.16 0.00 327 0.00 0.02 0.00 0.12 0.01 331 0.06 4.27


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 
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New England Wind Construction Emissions 
Scour Protection Installation


WTG Foundations Overseas Transport 


WTG & ESP Foundation Installation 


Heavy transport vessel 


Tugboat 


Heavy transport vessel 


Heavy lift vessel 


Heavy transport vessel 


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 


Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 


Foundation overseas 
transport vessel 3 (MPs)


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


Foundation overseas 
transport vessel 4 (MPs)


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


100%


100%


100%


100%


% Within OCS Air 
Permit Boundary 


Around SWDA 


100%


100%


100%


100%


100%


100%


1 54


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


395,485 66 1 16 2 2 0 4,421 0 0 0 2 0 4,479 1 58


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


7,690,553 1,726 43 276 49 47 19 83,359 1 4 0 36 6 84,501 15 1,127


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174 1 54


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174 1 54


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174 1 54


342,528 62 1 15 2 2 0 4,120 0 0 0 2 0 4,174


Total Fuel 
Consumption 


(gal) 


1,269,935 230 6 54 8 8 2 15,343 0 1 0 6 1 15,549 3 204


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


0.09


0.01


0.01


0.01


0.01


0.85


0.01


0.01


0.01


0.01
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New England Wind Construction Emissions 
Scour Protection Installation


WTG Foundations Overseas Transport 


WTG & ESP Foundation Installation 


Heavy transport vessel 


Tugboat 


Heavy transport vessel 


Heavy lift vessel 


Heavy transport vessel 


Foundation transport vessel 
2 of pair 1 (TPs)


Tugboat 


Tugboat to support main 
foundation installation 
vessel(s)


Tugboat 


Foundation overseas 
transport vessel 3 (MPs)


Foundation overseas 
transport vessel 2 (MPs)


Foundation overseas 
transport vessel 1 (MPs)


Heavy transport vessel 


Foundation overseas 
transport vessel 4 (MPs)


Activity Vessel Type 


Foundation transport vessel 
1 of pair 1 (TPs)


Scour protection installation 
vessel


Scour protection 
installation vessel (e.g. 


fallpipe vessel )


Foundation transport vessel 
3 of pair 2 (TPs)


Tugboat 


Main foundation installation 
vessel 
(MPs, TPs, ESP foundation, 
possibly includes grouting) 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


Scour Protection Installation


WTG Foundations Overseas Transport 


WTG & ESP Foundation Installation 


% Phase 2


68%


69%


69%


69%


69%


67%


67%


67%


67%


67%


Total Fuel 
Consumption 


(gal) 


859,648


235,488


235,488


235,488


235,488


5,185,297


266,653


169,030


169,030


169,030


0 2,870 0 37


43 1 10 1 1 0 2,832 0 0 0 1 0 2,870 0 37


43 1 10 1 1 0 2,832 0 0 0 1


1,163 29 186 33 32 12 56,204 0 3 0 24 4 56,974 10 760


43 1 10 1 1 0 2,832 0 0 0 1 0 2,870 0 37


43 1 10 1 1 0 2,832 0 0 0 1 0 2,870 0 37


28 1 7 1 1 0 1,889 0 0 0 1 0 1,914 0 25


28 1 7 1 1 0 1,889 0 0 0 1 0 1,914 0 25


44 1 11 2 1 0 2,981 0 0 0 1 0 3,020 1 39


28 1 7 1 1 0 1,889 0 0 0 1 0 1,914 0 25


0


0


0


0


1


0


0


0


0


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


156 4 36 6 5 1 10,386 0 1 0 4 1 10,526 2 138 0


% in Worst Case 
Year 


0%


67%


67%


67%


67%


67%


63%


63%


63%


63%
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Main Engine - In Transit 2540 5,080 8 0.83 1 & 2 main 11 22 52 1,144 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 8 0.43 1 & 2 auxiliary 22 22 52 1,144 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 2540 5,080 13.9 0.83 1 & 2 main 11 132 50 6,600 132
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 132
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 132 50 6,600 132
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 132
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 3310 6,620 10 0.83 3, main 1 19 58 1,096 207
Main Engine - Maneuvering 3310 6,620 0.4 3, main 1 207
Auxiliary Engines - Transit one 77kw, three 499 kW 1,574 10 0.27 1 & 2 auxiliary 12 19 58 1,096 207
Auxiliary Engines - Maneuvering one 77kw, three 499 kW 1574 0.45 1 & 2 auxiliary 12 207
Auxiliary Engines - Hoteling one 77kw, three 499 kW 1574 0.22 1 & 2 auxiliary 12
Main Engine - In Transit 2540 5,080 10 0.83 1 & 2 main 11 19 58 1,096 207
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 207
Auxiliary Engines - Transit 199 199 10 0.43 1 & 2 auxiliary 22 19 58 1,096 207
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 207
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 749 1,498 10 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 10 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 10 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 10 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 10 0.83 1 & 2 main 4 264 50 13,200 264
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 264
Auxiliary Engines - Transit 20 40 10 0.43 1 & 2 auxiliary 15 264 50 13,200 264
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 264
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


Motion compensation system Motion compensation 
system engine Hydraulic power unit engines 3 510 1,530 N/A 1 42 N/A N/A N/A N/A 264


Pile driving hammer Pile driving hammer 
engine Engines 3 747 2,241 N/A 1 41 N/A N/A N/A N/A 207


Noise mitigation device 


Air compressor Engines 20 399 7,980 N/A 1 43 N/A N/A N/A N/A 207


2


2


Bridgeport to 
SWDA 


Bridgeport to 
SWDA 


2


Bridgeport to 
SWDA 


1


4


New Bedford to 
SWDA


New Bedford to 
SWDA


New Bedford to 
SWDA


Bridgeport to 
SWDA 


Bridgeport to 
SWDA 


1


2


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


2


2


2


2


2


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


2


2


Secondary work and possibly 
grouting vessel


Tugboat 


Acoustic monitoring vessel


1


2


Anchor handling tug 
supply
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Motion compensation system Motion compensation 
system engine


Pile driving hammer Pile driving hammer 
engine 


Noise mitigation device 


Air compressor


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


Secondary work and possibly 
grouting vessel


Tugboat 


Acoustic monitoring vessel


Anchor handling tug 
supply


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


143 143 38,292 6.33 0.12 1.52 0.22 0.21 0.02 428 0.00 0.02 0.00 0.16 0.02 433 0.07 5.62
24 3,025 3,025 195,188 32.26 0.60 7.75 1.11 1.07 0.11 2,181 0.01 0.11 0.00 0.82 0.09 2,210 0.38 28.67


143 143 777 0.14 0.00 0.03 0.00 0.00 0.00 9 0.00 0.00 0.00 0.00 0.00 9 0.00 0.11
24 3025 3,025 16,439 2.88 0.04 0.71 0.09 0.09 0.00 185 0.00 0.01 0.00 0.07 0.01 187 0.03 2.41


475 475 127,146 21.01 0.39 5.05 0.72 0.70 0.07 1,420 0.01 0.07 0.00 0.54 0.06 1,439 0.25 18.68
24 2,693 2,693 173,777 28.72 0.53 6.90 0.99 0.95 0.10 1,941 0.01 0.09 0.00 0.73 0.08 1,967 0.34 25.53


475 475 2,580 0.45 0.01 0.11 0.01 0.01 0.00 29 0.00 0.00 0.00 0.01 0.00 29 0.00 0.38
24 2693 2,693 14,636 2.57 0.04 0.63 0.08 0.08 0.00 165 0.00 0.01 0.00 0.06 0.01 167 0.03 2.15


775 775 61,214 9.72 0.15 2.44 0.33 0.32 0.01 689 0.00 0.03 0.00 0.25 0.02 698 0.12 8.99
12 2,393 2,393 45,528 7.23 0.11 1.82 0.24 0.24 0.00 512 0.00 0.02 0.00 0.18 0.02 519 0.09 6.69


775 775 847 0.15 0.00 0.04 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.12
12 2393 2,393 2,614 0.47 0.01 0.11 0.01 0.01 0.00 29 0.00 0.00 0.00 0.01 0.00 30 0.01 0.38


110 110 34,593 6.15 0.16 1.43 0.23 0.22 0.05 422 0.00 0.02 0.00 0.17 0.02 428 0.07 5.62
24 4,858 4,858 739,024 131.32 3.39 30.63 4.88 4.68 1.12 9,021 0.06 0.44 0.00 3.61 0.47 9,142 1.58 120.02


110 110 2,958 0.51 0.01 0.13 0.02 0.02 0.00 33 0.00 0.00 0.00 0.01 0.00 34 0.01 0.43
24 4,858 4,858 218,546 37.48 0.53 9.41 1.21 1.18 0.02 2,459 0.02 0.12 0.00 0.91 0.08 2,491 0.42 32.10


110 110 29,348 4.85 0.09 1.17 0.17 0.16 0.02 328 0.00 0.02 0.00 0.12 0.01 332 0.06 4.31
24 4,858 4,858 313,487 51.81 0.96 12.46 1.78 1.72 0.18 3,502 0.02 0.17 0.00 1.32 0.14 3,549 0.61 46.05


110 110 596 0.10 0.00 0.03 0.00 0.00 0.00 7 0.00 0.00 0.00 0.00 0.00 7 0.00 0.09
24 4,858 4,858 26,403 4.63 0.06 1.14 0.15 0.14 0.00 297 0.00 0.01 0.00 0.11 0.01 301 0.05 3.88


1320 1,320 104,231 16.55 0.25 4.16 0.56 0.54 0.01 1,173 0.01 0.06 0.00 0.42 0.04 1,188 0.20 15.31
12 1,848 1,848 35,162 5.58 0.08 1.40 0.19 0.18 0.00 396 0.00 0.02 0.00 0.14 0.01 401 0.07 5.17


1320 1,320 1,442 0.26 0.00 0.06 0.01 0.01 0.00 16 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
12 1,848 1,848 2,019 0.36 0.00 0.09 0.01 0.01 0.00 23 0.00 0.00 0.00 0.01 0.00 23 0.00 0.30


1320 1,320 104,231 16.55 0.25 4.16 0.56 0.54 0.01 1,173 0.01 0.06 0.00 0.42 0.04 1,188 0.20 15.31
12 1,848 1,848 35,162 5.58 0.08 1.40 0.19 0.18 0.00 396 0.00 0.02 0.00 0.14 0.01 401 0.07 5.17


1320 1,320 1,442 0.26 0.00 0.06 0.01 0.01 0.00 16 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
12 1,848 1,848 2,019 0.36 0.00 0.09 0.01 0.01 0.00 23 0.00 0.00 0.00 0.01 0.00 23 0.00 0.30


1320 1,320 104,231 16.55 0.25 4.16 0.56 0.54 0.01 1,173 0.01 0.06 0.00 0.42 0.04 1,188 0.20 15.31
12 1,848 1,848 35,162 5.58 0.08 1.40 0.19 0.18 0.00 396 0.00 0.02 0.00 0.14 0.01 401 0.07 5.17


1320 1,320 1,442 0.26 0.00 0.06 0.01 0.01 0.00 16 0.00 0.00 0.00 0.01 0.00 16 0.00 0.21
12 1,848 1,848 2,019 0.36 0.00 0.09 0.01 0.01 0.00 23 0.00 0.00 0.00 0.01 0.00 23 0.00 0.30


2 N/A 264 264 31,522 3.13 0.08 2.23 0.09 0.09 0.22 354.64 0.01 0.00 0.00 0.01 356 0.40 0.79


24 N/A 3,360 3,360 540,617 58.33 1.43 41.50 1.66 1.61 3.84 6,082 0.25 0.05 0.00 0.10 6,103 6.88 13.47


24 N/A 3,360 3,360 1,478,400 207.70 5.11 147.78 5.91 5.73 10.50 16,633 0.67 0.13 0.00 0.49 16,689 18.82 36.84


New England Wind - Offshore Emissions Page 6 of 36 9/23/2022







Activity Vessel Type 


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Motion compensation system Motion compensation 
system engine


Pile driving hammer Pile driving hammer 
engine 


Noise mitigation device 


Air compressor


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


Secondary work and possibly 
grouting vessel


Tugboat 


Acoustic monitoring vessel


Anchor handling tug 
supply


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


100% 31,522 3 0 2 0 0 0 355 0 0 0 0 0 356 0 1 0.01


100% 540,617 58 1 42 2 2 4 6,082 0 0 0 0 0 6,103 7 13 0.18


100% 1,478,400 208 5 148 6 6 10 16,633 1 0 0 0 0 16,689 19 37 0.48


100%


100%


100%


100%


100%


100%


100%


100%


142,854 23 0 6 1 1 0 1,607 0 0 0 1 0 1,628 0 21


142,854 23 0 6 1 1 0 1,607 0 0 0 1 0 1,628 0 21


369,834 61 1 15 2 2 0 4,134 0 0 0 2 0 4,189 1 54


142,854 23 0 6 1 1 0 1,607 0 0 0 1 0 1,628 0 21


110,202 18 0 4 1 1 0 1,240 0 0 0 0 0 1,256 0 16


995,122 175 4 42 6 6 1 11,935 0 1 0 5 1 12,095 2 158


250,696 42 1 10 1 1 0 2,802 0 0 0 1 0 2,839 0 37


318,140 53 1 13 2 2 0 3,556 0 0 0 1 0 3,603 1 47


0.01


0.01


0.00


0.05


0.01


0.00


0.00


0.00
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG & ESP Foundation Installation (continued)


Motion compensation system Motion compensation 
system engine


Pile driving hammer Pile driving hammer 
engine 


Noise mitigation device 


Air compressor


Foundation transport vessel 
4 or pair 2 (TPs)


Tugboat 


Crew transfer vessel 1 Crew transfer vessel


Tugboat 


Marine mammal observation 
vessel 1


Crew transfer vessel


Noise mitigation vessel


Crew transfer vesselEnvironmental  monitoring 
vessel 


Marine mammal observation 
vessel 2


Crew transfer vessel


Secondary work and possibly 
grouting vessel


Tugboat 


Acoustic monitoring vessel


Anchor handling tug 
supply


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


% in Worst Case 
Year 


WTG & ESP Foundation Installation (continued)


67% 21,253 2 0 2 0 0 0 239 0 0 0 0 0 240 0 1 0
67%


67% 362,985 39 1 28 1 1 3 4,084 0 0 0 0 0 4,098 5 9 0
67%


67% 992,640 139 3 99 4 4 7 11,168 0 0 0 0 0 11,205 13 25 0


67%


67%


67%


67%


67%


169,030


214,503


74,303


670,953


249,358


96,318


96,318


96,318


67%


67%


67%


67%


118 3 28 4 4 1 8,047 0 0 0 3 0 8,155 1 107


28 1 7 1 1 0 1,889 0 0 0 1 0 1,914 0 25


36 1 9 1 1 0 2,397 0 0 0 1 0 2,429 0 32


15 0 4 1 1 0 1,084 0 0 0 0 0 1,098 0 14


41 1 10 1 1 0 2,787 0 0 0 1 0 2,824 0 37


15 0 4 1 1 0 1,084 0 0 0 0 0 1,098 0 14


0


0


0


0


0


0


015 0 4 1 1 0 1,084 0 0 0 0 0 1,098 0 14


12 0 3 0 0 0 836 0 0 0 0 0 847 0 11


0


63%


63%


63%


67%


67%


67%


67%


67%
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind Construction Emissions 
WTG Installation 


Main Engine - In Transit 3736 14,944 8 0.83 3, main 7 2 115 229 387
Main Engine - Maneuvering 3736 14,944 0.2 3, main 7 387
Auxiliary Engines - Transit 1900 1,900 8 0.27 2, auxiliary 18 2 115 229 387
Auxiliary Engines - Maneuvering 1900 1900 0.45 2, auxiliary 18 387
Auxiliary Engines - Hoteling 1900 1900 0.22 2, auxiliary
Main Engine - In Transit 3150 18,900 10 0.83 3, main 7 2 115 229 387
Main Engine - Maneuvering 3150 18,900 0.2 3, main 7 387
Auxiliary Engines - Transit 3150 6,300 10 0.27 3, auxiliary 18 2 115 229 387
Auxiliary Engines - Maneuvering 3150 6300 0.45 3, auxiliary 18 387
Auxiliary Engines - Hoteling 3150 6300 0.22 3, auxiliary 
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 33 50 1,650 99
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 99
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 33 50 1,650 99
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 99
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 32 50 1,600 96
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 96
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 32 50 1,600 96
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 96
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 32 50 1,600 96
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 96
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 32 50 1,600 96
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 96
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,710 5,420 6 0.83 1 & 2 main 11 32 50 1,600 96
Main Engine - Maneuvering 2,710 5,420 0.2 1 & 2 main 11 96
Auxiliary Engines - Transit 280 560 6 0.43 1, auxiliary 22 32 50 1,600 96
Auxiliary Engines - Maneuvering 280 560 0.43 1, auxiliary 22 96
Auxiliary Engines - Hoteling 280 560 0 1, auxiliary
Main Engine - In Transit 2,525 5,050 6 0.83 1 & 2 main 11 28 50 1,400 303
Main Engine - Maneuvering 2525 5,050 0.2 1 & 2 main 11 303
Auxiliary Engines - Transit 180 360 6 0.43 1, auxiliary 22 28 50 1,400 303
Auxiliary Engines - Maneuvering 180 360 0.43 1, auxiliary 22 303
Auxiliary Engines - Hoteling 180 360 0 1, auxiliary 22
Main Engine - In Transit 2,525 5,050 6 0.83 1 & 2 main 11 28 50 1,400 303
Main Engine - Maneuvering 2525 5,050 0.2 1 & 2 main 11 303
Auxiliary Engines - Transit 180 360 6 0.43 1, auxiliary 22 28 50 1,400 303
Auxiliary Engines - Maneuvering 180 360 0.43 1, auxiliary 22 303
Auxiliary Engines - Hoteling 180 360 0 1, auxiliary 22
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 97 50 4,850 310
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 310
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 97 50 4,850 310
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 310
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 


2


2


2


2


2


2


1
Europe directly 


to SWDA  + 
Supplies & 
Bunkering 
Offshore


Europe directly 
to SWDA  + 
Supplies & 
Bunkering 
Offshore


Tugboat 


2


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


8


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Crew transfer vessel for WTG 
installation 


2


2


2


2


2


4
WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


2
Crew transfer vessel


2


SBMT to SWDA


SBMT to SWDA


SBMT to SWDA


SBMT to SWDA


New Bedford to 
SWDA


SBMT to SWDA


SBMT to SWDA
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Installation 


Tugboat 


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Crew transfer vessel for WTG 
installation 


WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


29 29 20,395 3.92 0.06 0.90 0.12 0.12 0.00 253 0.00 0.01 0.00 0.09 0.01 257 0.04 3.31
0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00


29 29 933 0.19 0.00 0.04 0.01 0.01 0.00 10 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
24 9,259 9,259 502,783 100.76 1.22 21.64 2.79 2.71 0.05 5,657 0.03 0.27 0.00 2.08 0.19 5,731 0.97 73.85


23 23 20,636 3.97 0.06 0.91 0.12 0.12 0.01 256.23 0.00 0.01 0.00 0.09 0.01 260 0.04 3.35
0 0 0 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 0.00 0.00


23 23 2,625 0.50 0.01 0.11 0.01 0.01 0.00 27.83 0.00 0.00 0.00 0.01 0.00 28 0.00 0.36
24 9,265 9,265 1,769,858 334.31 4.05 71.81 9.27 8.98 0.17 18767.91 0.12 0.90 0.00 6.91 0.63 19,016 3.23 245.04


275 275 78,564 12.98 0.24 3.12 0.45 0.43 0.05 877.70 0.01 0.04 0.00 0.33 0.04 889 0.15 11.54
24 2,101 2,101 144,633 23.90 0.44 5.75 0.82 0.79 0.08 1615.82 0.01 0.08 0.00 0.61 0.07 1,637 0.28 21.25


275 275 4,206 0.74 0.01 0.18 0.02 0.02 0.00 47.32 0.00 0.00 0.00 0.02 0.00 48 0.01 0.62
24 2,101 2,101 32,130 5.63 0.08 1.38 0.18 0.17 0.00 361.49 0.00 0.02 0.00 0.13 0.01 366 0.06 4.72


267 267 76,183 12.59 0.23 3.03 0.43 0.42 0.04 851.11 0.01 0.04 0.00 0.32 0.03 862 0.15 11.19
24 2,037 2,037 140,250 23.18 0.43 5.57 0.80 0.77 0.08 1566.86 0.01 0.08 0.00 0.59 0.06 1,588 0.27 20.60


267 267 4,078 0.71 0.01 0.18 0.02 0.02 0.00 45.88 0.00 0.00 0.00 0.02 0.00 46 0.01 0.60
24 2,037 2,037 31,157 5.46 0.08 1.34 0.17 0.17 0.00 350.53 0.00 0.02 0.00 0.13 0.01 355 0.06 4.58


267 267 76,183 12.59 0.23 3.03 0.43 0.42 0.04 851.11 0.01 0.04 0.00 0.32 0.03 862 0.15 11.19
24 2,037 2,037 140,250 23.18 0.43 5.57 0.80 0.77 0.08 1566.86 0.01 0.08 0.00 0.59 0.06 1,588 0.27 20.60


267 267 4,078 0.71 0.01 0.18 0.02 0.02 0.00 45.88 0.00 0.00 0.00 0.02 0.00 46 0.01 0.60
24 2,037 2,037 31,157 5.46 0.08 1.34 0.17 0.17 0.00 350.53 0.00 0.02 0.00 0.13 0.01 355 0.06 4.58


267 267 76,183 12.59 0.23 3.03 0.43 0.42 0.04 851.11 0.01 0.04 0.00 0.32 0.03 862 0.15 11.19
24 2,037 2,037 140,250 23.18 0.43 5.57 0.80 0.77 0.08 1566.86 0.01 0.08 0.00 0.59 0.06 1,588 0.27 20.60


267 267 4,078 0.71 0.01 0.18 0.02 0.02 0.00 45.88 0.00 0.00 0.00 0.02 0.00 46 0.01 0.60
24 2,037 2,037 31,157 5.46 0.08 1.34 0.17 0.17 0.00 350.53 0.00 0.02 0.00 0.13 0.01 355 0.06 4.58


233 233 62,113 10.26 0.19 2.47 0.35 0.34 0.04 693.91 0.00 0.03 0.00 0.26 0.03 703 0.12 9.12
24 7,039 7,039 451,487 74.61 1.38 17.94 2.56 2.47 0.26 5043.94 0.03 0.24 0.00 1.91 0.20 5,111 0.87 66.32


233 233 2,294 0.40 0.01 0.10 0.01 0.01 0.00 25.81 0.00 0.00 0.00 0.01 0.00 26 0.00 0.34
24 7039 7,039 69,198 12.13 0.17 2.98 0.38 0.37 0.01 778.53 0.00 0.04 0.00 0.29 0.03 789 0.13 10.16


233 233 62,113 10.26 0.19 2.47 0.35 0.34 0.04 693.91 0.00 0.03 0.00 0.26 0.03 703 0.12 9.12
24 7,039 7,039 451,487 74.61 1.38 17.94 2.56 2.47 0.26 5043.94 0.03 0.24 0.00 1.91 0.20 5,111 0.87 66.32


233 233 2,294 0.40 0.01 0.10 0.01 0.01 0.00 25.81 0.00 0.00 0.00 0.01 0.00 26 0.00 0.34
24 7039 7,039 69,198 12.13 0.17 2.98 0.38 0.37 0.01 778.53 0.00 0.04 0.00 0.29 0.03 789 0.13 10.16


285 285 22,491 3.57 0.05 0.90 0.12 0.12 0.00 253.03 0.00 0.01 0.00 0.09 0.01 256 0.04 3.30
24 7,146 7,146 135,960 21.59 0.32 5.42 0.73 0.71 0.01 1529.55 0.01 0.07 0.00 0.55 0.05 1,550 0.26 19.97


285 285 311 0.06 0.00 0.01 0.00 0.00 0.00 3.50 0.00 0.00 0.00 0.00 0.00 4 0.00 0.05
24 7,146 7,146 7,805 1.40 0.02 0.34 0.04 0.04 0.00 87.82 0.00 0.00 0.00 0.03 0.00 89 0.02 1.15
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Installation 


Tugboat 


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Crew transfer vessel for WTG 
installation 


WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


100%


100%


100%


100%


100%


100%


100%


100%


100%


166,568 27 0 7 1 1 0 1,874 0 0 0 1 0 1,899 0 24 0.00


585,091 97 2 23 3 3 0 6,542 0 0 0 2 0 6,629 1 86 0.01


251,668 42 1 10 1 1 0 2,814 0 0 0 1 0 2,852 0 37 0.01


585,091 97 2 23 3 3 0 6,542 0 0 0 2 0 6,629 1 86 0.01


251,668 42 1 10 1 1 0 2,814 0 0 0 1 0 2,852 0 37 0.01


251,668 42 1 10 1 1 0 2,814 0 0 0 1 0 2,852 0 37 0.01


1,793,118 339 4 73 9 9 0 19,052 0 1 0 7 1 19,304 3 249


259,533 43 1 10 1 1 0 2,902 0 0 0 1 0 2,941 1 38 0.01


524,111 105 1 23 3 3 0 5,920 0 0 0 2 0 5,999 1 77 0.00


0.01
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Installation 


Tugboat 


Ocean-going tug & barge 
(feeder)


 Jack-up vessel 
(installation) 


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
2


Articulated tug-barge (ATB) 
for WTG transport 1 


Ocean-going tug & barge 
(feeder)


Articulated tug-barge (ATB) 
for WTG transport 2


 Jack-up vessel 
(installation) 


Articulated tug-barge (ATB) 
for WTG transport 3


Articulated tug-barge (ATB) 
for WTG transport 4


Ocean-going tug & barge 
(feeder)


Offshore Site Assistance Tug 
1


Tugboat 


Crew transfer vessel for WTG 
installation 


WTG main installation jack-
up vessel 1


WTG main installation jack-
up vessel 2


Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


% in Worst Case 
Year 


WTG Installation 


357,533


1,223,212


68%


68%


68%


68%


68%


68%


68%


68%


177,046


171,681


171,681


171,681


399,132


399,132


113,62868%


72 1 15 2 2 0 4,039 0 0 0 1 0 4,092 1 53


231 3 50 6 6 0 12,997 0 1 0 5 0 13,169 2 170


29 1 7 1 1 0 1,920 0 0 0 1 0 1,945 0 25


29 1 7 1 1 0 1,920 0 0 0 1 0 1,945 0 25


30 1 7 1 1 0 1,980 0 0 0 1 0 2,006 0 26


29 1 7 1 1 0 1,920 0 0 0 1 0 1,945 0 25


66 1 16 2 2 0 4,463 0 0 0 2 0 4,522 1 59


66 1 16 2 2 0 4,463 0 0 0 2 0 4,522 1 59


18 0 5 1 1 0 1,278 0 0 0 0 0 1,295 0 17


0


0


0


0


0


0


0


0


0


78%


78%


78%


78%


78%


78%


78%


78%


78%
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind Construction Emissions 
WTG Commissioning 


Main Engine - In Transit 2400 4,800 11 0.83 1 & 2 main 3 34 50 1,700 443
Main Engine - Maneuvering 2400 4,800 0.4 1 & 2 main 3 443
Auxiliary Engines - Transit three 550 kW + one 910 kW 2,560 11 0.56 1 & 2 auxiliary 14 34 50 1,700 443
Auxiliary Engines - Maneuvering three 550 kW + one 910 kW 2560 0.56 1 & 2 auxiliary 14 443
Auxiliary Engines - Hoteling three 550 kW + one 910 kW 2560 0 1 & 2 auxiliary 
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 119 50 5,950 358
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 358
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 119 50 5,950 358
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 358
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 119 50 5,950 358
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 358
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 119 50 5,950 358
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 358
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 


WTG generators for 
construction 


150 kW diesel generator 
Engine 1 150 150 N/A 1 39 N/A N/A N/A N/A 443


SF6 Emissions Fugitive Emissions (two years of construction per phase) 
Inter-Array Cable Installation  


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 16 66 1,056 16
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 16
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 16 66 1,056 16
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 16
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 1611 1611 10 0.83 1 & 2 main 3 16 66 1,056 40
Main Engine - Maneuvering 1611 1611 0.2 1 & 2 main 3 40
Auxiliary Engines - Transit 123 246 10 0.56 1 & 2 auxiliary 14 16 66 1,056 40
Auxiliary Engines - Maneuvering 123 246 0.56 1 & 2 auxiliary 14 40
Auxiliary Engines - Hoteling 123 246 0 1 & 2 auxiliary 14
Main Engine - In Transit 1750 5,250 11 0.83 1 & 2 main 3 8 82 656 170
Main Engine - Maneuvering 1750 5,250 0.4 1 & 2 main 3 170
Auxiliary Engines - Transit 1750 1,750 11 0.56 2, auxiliary 14 8 82 656 170
Auxiliary Engines - Maneuvering 1750 1750 0.56 2, auxiliary 14 170
Auxiliary Engines - Hoteling 1750 1750 0 2, auxiliary 14
Main Engine - In Transit one 1840kW, two 1380kW 4600 11 0.83 1 & 2 main 3 8 82 656 170
Main Engine - Maneuvering one 1840kW, two 1380kW 4600 0.4 1 & 2 main 3 170
Auxiliary Engines - Transit 1840 1840 11 0.56 2, auxiliary 14 8 82 656 170
Auxiliary Engines - Maneuvering 1840 1840 0.56 2, auxiliary 14 170
Auxiliary Engines - Hoteling 1840 1840 0 2, auxiliary 14
Main Engine - In Transit 1750 5,250 11 0.83 1 & 2 main 3 16 66 1,056 260
Main Engine - Maneuvering 1750 5,250 0.4 1 & 2 main 3 260
Auxiliary Engines - Transit 1750 1,750 11 0.56 2, auxiliary 14 16 66 1,056 260
Auxiliary Engines - Maneuvering 1750 1750 0.56 2, auxiliary 14 260
Auxiliary Engines - Hoteling 1750 1750 0 2, auxiliary 14
Main Engine - In Transit one 1840kW, two 1380kW 4600 11 0.83 1 & 2 main 3 16 66 1,056 240
Main Engine - Maneuvering one 1840kW, two 1380kW 4600 0.4 1 & 2 main 3 240
Auxiliary Engines - Transit 1840 1840 11 0.56 1 & 2 auxiliary 14 16 66 1,056 240
Auxiliary Engines - Maneuvering 1840 1840 0.56 1 & 2 auxiliary 14 240
Auxiliary Engines - Hoteling 1840 1840 0 1 & 2 auxiliary 14
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 300 50 15,000 300
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 300
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 300 50 15,000 300
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 300
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 300 50 15,000 300
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 300
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 300 50 15,000 300
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 300
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


Survey vessel 


2


1


Crew transfer vessel


2


2


4


4


4


4


2


2


2


Crew transfer vessel 1


4


2


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


2


2


Crew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


2


2


Support vessel 


Crew transfer vessel 2


Crew transfer vessel


SBMT to SWDA


Bridgeport to 
SWDA


Bridgeport to 
SWDA


Panama City to 
SWDA 


Bridgeport to 
SWDA


Bridgeport to 
SWDA


SBMT to SWDA


Bridgeport to 
SWDA


Bridgeport to 
SWDA


Bridgeport to 
SWDA


SBMT to SWDA


Support vessel 


2
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Commissioning 


WTG generators for 
construction 


150 kW diesel generator 


SF6 Emissions 
Inter-Array Cable Installation  


Survey vessel 


Crew transfer vesselCrew transfer vessel 1


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


Crew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


Support vessel 


Crew transfer vessel 2


Crew transfer vessel


Support vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


155 155 39,103 6.44 0.17 1.49 0.23 0.22 0.06 431 0.00 0.02 0.00 0.17 0.02 437 0.08 5.74
24 10,477 10,477 1,277,586 210.52 5.46 48.75 7.56 7.25 1.89 14,082 0.09 0.69 0.00 5.58 0.75 14,272 2.47 187.67


155 155 14,071 2.41 0.03 0.61 0.08 0.08 0.00 158 0.00 0.01 0.00 0.06 0.01 160 0.03 2.07
24 10,477 10,477 953,931 163.72 2.32 41.06 5.30 5.13 0.10 10,732 0.07 0.51 0.00 3.95 0.36 10,874 1.85 140.12


349 349 27,593 4.38 0.07 1.10 0.15 0.14 0.00 310.42 0.00 0.01 0.00 0.11 0.01 315 0.05 4.05
24 8,243 8,243 156,833 24.91 0.37 6.25 0.84 0.82 0.02 1764.37 0.01 0.08 0.00 0.63 0.06 1,788 0.30 23.04


349 349 382 0.07 0.00 0.02 0.00 0.00 0.00 4.29 0.00 0.00 0.00 0.00 0.00 4 0.00 0.06
24 8,243 8,243 9,004 1.62 0.02 0.39 0.05 0.05 0.00 101.30 0.00 0.00 0.00 0.04 0.00 103 0.02 1.32


349 349 27,593 4.38 0.07 1.10 0.15 0.14 0.00 310.42 0.00 0.01 0.00 0.11 0.01 315 0.05 4.05
24 8,243 8,243 156,833 24.91 0.37 6.25 0.84 0.82 0.02 1764.37 0.01 0.08 0.00 0.63 0.06 1,788 0.30 23.04


349 349 382 0.07 0.00 0.02 0.00 0.00 0.00 4.29 0.00 0.00 0.00 0.00 0.00 4 0.00 0.06
24 8,243 8,243 9,004 1.62 0.02 0.39 0.05 0.05 0.00 101.30 0.00 0.00 0.00 0.04 0.00 103 0.02 1.32


24 N/A 30,960 30,960 309,600 26.98 0.66 25.60 0.61 0.60 0.03 3483.22 0.14 0.03 0.00 0.10 3,495 3.94 7.71
670


122 122 5,053 0.87 0.02 0.20 0.03 0.03 0.01 56 0.00 0.00 0.00 0.02 0.00 57 0.01 0.74
12 128 128 2,551 0.44 0.01 0.10 0.02 0.01 0.00 28 0.00 0.00 0.00 0.01 0.00 29 0.00 0.37


122 122 901 0.16 0.00 0.04 0.01 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
12 128 128 944 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14


106 106 8,966 1.48 0.04 0.34 0.05 0.05 0.01 99 0.00 0.00 0.00 0.04 0.01 100 0.02 1.32
24 854 854 17,480 2.88 0.07 0.67 0.10 0.10 0.03 193 0.00 0.01 0.00 0.08 0.01 195 0.03 2.57


106 106 924 0.16 0.00 0.04 0.01 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
24 854 854 7,478 1.28 0.02 0.32 0.04 0.04 0.00 84 0.00 0.00 0.00 0.03 0.00 85 0.01 1.10


88 88 24,232 3.99 0.10 0.92 0.14 0.14 0.04 267 0.00 0.01 0.00 0.11 0.01 271 0.05 3.56
24 3,992 3,992 532,464 87.74 2.28 20.32 3.15 3.02 0.79 5,869 0.04 0.29 0.00 2.33 0.31 5,948 1.03 78.21


88 88 5,450 0.94 0.01 0.23 0.03 0.03 0.00 61 0.00 0.00 0.00 0.02 0.00 62 0.01 0.80
24 3,992 3,992 248,483 42.65 0.60 10.70 1.38 1.34 0.03 2,796 0.02 0.13 0.00 1.03 0.09 2,833 0.48 36.50


88 88 21,232 3.50 0.09 0.81 0.13 0.12 0.03 234 0.00 0.01 0.00 0.09 0.01 237 0.04 3.12
24 3,992 3,992 466,540 76.88 1.99 17.80 2.76 2.65 0.69 5,142 0.03 0.25 0.00 2.04 0.27 5,212 0.90 68.53


88 88 5,730 0.98 0.01 0.25 0.03 0.03 0.00 64 0.00 0.00 0.00 0.02 0.00 65 0.01 0.84
24 3,992 3,992 261,262 44.84 0.63 11.25 1.45 1.41 0.03 2,939 0.02 0.14 0.00 1.08 0.10 2,978 0.51 38.38


96 96 26,567 4.38 0.11 1.01 0.16 0.15 0.04 292.82 0.00 0.01 0.00 0.12 0.02 297 0.05 3.90
24 6,144 6,144 819,414 135.03 3.50 31.27 4.85 4.65 1.21 9031.57 0.06 0.44 0.00 3.58 0.48 9,154 1.59 120.36


96 96 5,975 1.03 0.01 0.26 0.03 0.03 0.00 67.22 0.00 0.00 0.00 0.02 0.00 68 0.01 0.88
24 6,144 6,144 382,393 65.63 0.93 16.46 2.12 2.06 0.04 4302.19 0.03 0.21 0.00 1.58 0.15 4,359 0.74 56.17


96 96 23,278 3.84 0.10 0.89 0.14 0.13 0.03 257 0.00 0.01 0.00 0.10 0.01 260 0.05 3.42
24 5,664 5,664 661,872 109.07 2.83 25.26 3.92 3.76 0.98 7,295 0.05 0.36 0.00 2.89 0.39 7,394 1.28 97.22


96 96 6,282 1.08 0.02 0.27 0.03 0.03 0.00 71 0.00 0.00 0.00 0.03 0.00 72 0.01 0.92
24 5,664 5,664 370,648 63.61 0.90 15.95 2.06 1.99 0.04 4,170 0.03 0.20 0.00 1.54 0.14 4,225 0.72 54.44


881 881 69,561 11.05 0.17 2.77 0.37 0.36 0.01 783 0.00 0.04 0.00 0.28 0.03 793 0.13 10.22
12 2,719 2,719 51,736 8.22 0.12 2.06 0.28 0.27 0.01 582 0.00 0.03 0.00 0.21 0.02 590 0.10 7.60


881 881 962 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
12 2,719 2,719 2,970 0.53 0.01 0.13 0.02 0.02 0.00 33 0.00 0.00 0.00 0.01 0.00 34 0.01 0.44


881 881 69,561 11.05 0.17 2.77 0.37 0.36 0.01 783 0.00 0.04 0.00 0.28 0.03 793 0.13 10.22
12 2,719 2,719 51,736 8.22 0.12 2.06 0.28 0.27 0.01 582 0.00 0.03 0.00 0.21 0.02 590 0.10 7.60


881 881 962 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
12 2,719 2,719 2,970 0.53 0.01 0.13 0.02 0.02 0.00 33 0.00 0.00 0.00 0.01 0.00 34 0.01 0.44
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Commissioning 


WTG generators for 
construction 


150 kW diesel generator 


SF6 Emissions 
Inter-Array Cable Installation  


Survey vessel 


Crew transfer vesselCrew transfer vessel 1


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


Crew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


Support vessel 


Crew transfer vessel 2


Crew transfer vessel


Support vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


100% 309,600 27 1 26 1 1 0 3,483 0 0 0 0 0 3,495 4 8 0.00


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 670 0 0 0.00


100%


100%


100%


100%


100%


100%


100%


100%


100%


100%


100%


125,230 20 0 5 1 1 0 1,409 0 0 0 1 0 1,427 0 18 0.00


1,062,080 178 4 42 6 6 1 11,792 0 1 0 5 1 11,951 2 156 0.05


125,230 20 0 5 1 1 0 1,409 0 0 0 1 0 1,427 0 18 0.00


754,765 126 3 30 4 4 1 8,380 0 0 0 3 0 8,492 1 111 0.03


1,234,349 206 5 49 7 7 1 13,694 0 1 0 5 1 13,878 2 181 0.06


34,848 6 0 1 0 0 0 386 0 0 0 0 0 391 0 5 0.00


810,629 135 3 32 5 5 1 8,993 0 0 0 3 0 9,113 2 119 0.04


193,811 31 0 8 1 1 0 2,180 0 0 0 1 0 2,209 0 28 0.00


9,448 2 0 0 0 0 0 105 0 0 0 0 0 106 0 1 0.00


2,284,690 383 8 92 13 13 2 25,403 0 1 0 10 1 25,743 4 336 0.09


193,811 31 0 8 1 1 0 2,180 0 0 0 1 0 2,209 0 28 0.00
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Activity Vessel Type 


New England Wind Construction Emissions 
WTG Commissioning 


WTG generators for 
construction 


150 kW diesel generator 


SF6 Emissions 
Inter-Array Cable Installation  


Survey vessel 


Crew transfer vesselCrew transfer vessel 1


Array cable transport, pre-lay 
survey, lay and pull  


Cable laying vessel  


Cable installation support 
vessel 


Support vessel


Service operation vessel


Pre-lay survey 


Pre-lay grapnel run Support vessel 


Cable termination and 
commissioning vessel 


Crew transfer vessel for 
commissioning  1


Commissioning vessel


Trenching vessel & post-lay-
ROV-survey


Crew transfer vessel


Crew transfer vessel for 
commissioning  2


Crew transfer vessel


Support vessel 


Crew transfer vessel 2


Crew transfer vessel


Support vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


% in Worst Case 
Year 


WTG Commissioning 


68% 211,200 18 0 17 0 0 0 2,376 0 0 0 0 0 2,384 3 5 0
44%


68% 0 0 0 0 0 0 0 0 0 0 0 0 0 454 0 0 0 50%
Inter-Array Cable Installation  


726,032


85,606


85,606


1,558,548


132,212


132,212


6,459


23,822


554,141


515,952


843,794


68%


68%


68%


68%


68%


68%


68%


68%


68%


68%


68%


21 0 5 1 1 0 1,487 0 0 0 1 0 1,507 0 19


21 0 5 1 1 0 1,487 0 0 0 1 0 1,507 0 19


261 5 63 9 9 1 17,329 0 1 0 7 1 17,561 3 229


93 2 22 3 3 1 6,147 0 0 0 2 0 6,230 1 81


86 2 21 3 3 1 5,729 0 0 0 2 0 5,805 1 76


1 0 0 0 0 0 72 0 0 0 0 0 73 0 1


4 0 1 0 0 0 264 0 0 0 0 0 267 0 3


14 0 3 0 0 0 963 0 0 0 0 0 976 0 13


14 0 3 0 0 0 963 0 0 0 0 0 976 0 13


141 3 33 5 5 1 9,361 0 0 0 4 0 9,487 2 124


121 3 29 4 4 1 8,061 0 0 0 3 0 8,169 1 107


0


0


0


0


0


0


0


0


0


0


0


44%


44%


44%


100%


100%


100%


100%


100%


100%


100%


100%
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Main Engine - In Transit 4500 13,500 13.5 0.83 3, main 3 10 76 756 33
Main Engine - Maneuvering 4500 13,500 0.4 3, main 3 33
Auxiliary Engines - Transit one 1200kW, one 492 kW 1692 13.5 0.27 2, auxiliary 14 10 76 756 33
Auxiliary Engines - Maneuvering one 1200kW, one 492 kW 1692 0.45 2, auxiliary 14 33
Auxiliary Engines - Hoteling one 1200kW, one 492 kW 1692 0.22 2, auxiliary 14
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 22 62 1,356 300
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 300
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 22 62 1,356 300
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 300
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


Generators for pull-in 
winches Engine 1 4 4 N/A 1 44 N/A N/A N/A N/A
Offshore Export Cable Installation 


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 105 53 5,551 105
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 105
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 105 53 5,551 105
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 105
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 1611 1611 10 0.83 1 & 2 main 3 84 54 4,501 84
Main Engine - Maneuvering 1611 1611 0.2 1 & 2 main 3 84
Auxiliary Engines - Transit 123 246 10 0.56 1 & 2 auxiliary 14 84 54 4,501 84
Auxiliary Engines - Maneuvering 123 246 0.56 1 & 2 auxiliary 14 84
Auxiliary Engines - Hoteling 123 246 0 1 & 2 auxiliary 14
Main Engine - In Transit one 1840kW, two 1380kW 4600 10 0.83 1 & 2 main 3 150 52 7,801 150
Main Engine - Maneuvering one 1840kW, two 1380kW 4600 0.4 1 & 2 main 3 150
Auxiliary Engines - Transit 1840 1840 10 0.56 2, auxiliary 14 150 52 7,801 150
Auxiliary Engines - Maneuvering 1840 1840 0.56 2, auxiliary 14 150
Auxiliary Engines - Hoteling 1840 1840 0 2, auxiliary 14
Main Engine - In Transit 2314 9,254 7.5 0.83 1 & 2 main 3 4 130 519 432
Main Engine - Maneuvering 2314 9,254 0.4 1 & 2 main 3 432
Auxiliary Engines - Transit 947 3,788 7.5 0.56 1 & 2 auxiliary 14 4 130 519 432
Auxiliary Engines - Maneuvering 947 3788 0.56 1 & 2 auxiliary 14 432
Auxiliary Engines - Hoteling 947 3788 0 1 & 2 auxiliary 14
Main Engine - In Transit 1920 3,840 7.5 0.83 1 & 2 main 1 4 130 519 432
Main Engine - Maneuvering 1920 3,840 0.4 1 & 2 main 1 432
Auxiliary Engines - Transit 269 538 7.5 0.43 2, auxiliary 12 4 130 519 432
Auxiliary Engines - Maneuvering 269 538 0.43 2, auxiliary 12 432
Auxiliary Engines - Hoteling 269 538 0 2, auxiliary 12
Main Engine - In Transit 0 0 6.5 0 N/A 3 4 121 483 286
Main Engine - Maneuvering 0 0 0 N/A 3 286
Auxiliary Engines - Transit 994 3976 6.5 0.56 2, auxiliary 14 4 121 483 286
Auxiliary Engines - Maneuvering 994 3976 0.56 2, auxiliary 14 286
Auxiliary Engines - Hoteling 994 3976 0 2, auxiliary 14
Main Engine - In Transit 1425 2,850 11 0.83 1 & 2 main 1 4 121 483 286
Main Engine - Maneuvering 1425 2,850 0.4 1 & 2 main 1 286
Auxiliary Engines - Transit wo 107 kW, one 60 kW, one 970 k  1,244 11 0.43 1 & 2 auxiliary 12 4 121 483 286
Auxiliary Engines - Maneuvering wo 107 kW, one 60 kW, one 970 k  1244 0.43 1 & 2 auxiliary 12 286
Auxiliary Engines - Hoteling wo 107 kW, one 60 kW, one 970 k  1244 0 1 & 2 auxiliary 12
Main Engine - In Transit 1425 2,850 11 0.83 1 & 2 main 1 4 121 483 286
Main Engine - Maneuvering 1425 2,850 0.4 1 & 2 main 1 286
Auxiliary Engines - Transit wo 107 kW, one 60 kW, one 970 k  1,244 11 0.43 1 & 2 auxiliary 12 4 121 483 286
Auxiliary Engines - Maneuvering wo 107 kW, one 60 kW, one 970 k  1244 0.43 1 & 2 auxiliary 12 286
Auxiliary Engines - Hoteling wo 107 kW, one 60 kW, one 970 k  1244 0 1 & 2 auxiliary 12
Main Engine - In Transit 1425 2,850 11 0.83 1 & 2 main 1 4 121 483 286
Main Engine - Maneuvering 1425 2,850 0.4 1 & 2 main 1 286
Auxiliary Engines - Transit wo 107 kW, one 60 kW, one 970 k  1,244 11 0.43 1 & 2 auxiliary 12 4 121 483 286
Auxiliary Engines - Maneuvering wo 107 kW, one 60 kW, one 970 k  1244 0.43 1 & 2 auxiliary 12 286
Auxiliary Engines - Hoteling wo 107 kW, one 60 kW, one 970 k  1244 0 1 & 2 auxiliary 12


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


New Bedford to 
OECC 


Support vessel 


2


2


4


4


2


2


4


4


1


4


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Anchor handling tug 
supply vessel


2


2


0


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Cable protection vessel 


Bridgeport to 
SWDA


 Canada to 
SWDA 


New Bedford to 
OECC/SWDA 


New Bedford to 
OECC


New Bedford to 
OECC


New Bedford to 
OECC


4


Preconstruction survey 


2


New Bedford to 
OECC 


New Bedford to 
OECC 


New Bedford to 
OECC/SWDA 


New Bedford to 
OECC


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel 2


2


2


2


3


4
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Activity Vessel Type 


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Generators for pull-in 
winches 
Offshore Export Cable Installation 


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


Support vessel 


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Anchor handling tug 
supply vessel


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Cable protection vessel 


Preconstruction survey 


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


56 56 36,045 6.57 0.17 1.52 0.24 0.23 0.06 439 0.00 0.02 0.00 0.17 0.02 445 0.08 5.85
24 736 736 228,307 41.59 1.08 9.63 1.49 1.43 0.37 2,782 0.02 0.14 0.00 1.10 0.15 2,820 0.49 37.08


56 56 1,625 0.28 0.00 0.07 0.01 0.01 0.00 18 0.00 0.00 0.00 0.01 0.00 19 0.00 0.24
24 736 736 35,590 6.11 0.09 1.53 0.20 0.19 0.00 400 0.00 0.02 0.00 0.15 0.01 406 0.07 5.23


80 80 6,288 1.00 0.01 0.25 0.03 0.03 0.00 70.74 0.00 0.00 0.00 0.03 0.00 72 0.01 0.92
24 7,120 7,120 135,481 21.52 0.32 5.40 0.73 0.71 0.01 1524.16 0.01 0.07 0.00 0.54 0.05 1,544 0.26 19.90


80 80 87 0.02 0.00 0.00 0.00 0.00 0.00 0.98 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 7,120 7,120 7,778 1.40 0.02 0.33 0.04 0.04 0.00 87.51 0.00 0.00 0.00 0.03 0.00 89 0.02 1.14


8 1,056 1,056 541 0.04 0.00 0.04 0.00 0.00 0.00 6.09 0.00 0.00 0.00 0.00 6 0.01 0.01


457 457 18,903 3.24 0.07 0.74 0.11 0.11 0.02 209 0.00 0.01 0.00 0.08 0.01 212 0.04 2.78
12 1,185 1,185 23,610 4.04 0.09 0.92 0.14 0.13 0.03 262 0.00 0.01 0.00 0.10 0.01 265 0.05 3.47


457 457 3,371 0.60 0.01 0.15 0.02 0.02 0.00 38 0.00 0.00 0.00 0.01 0.00 38 0.01 0.50
12 1,185 1,185 8,736 1.55 0.02 0.38 0.05 0.05 0.00 98 0.00 0.00 0.00 0.04 0.00 100 0.02 1.28


450 450 38,215 6.30 0.16 1.46 0.23 0.22 0.06 421 0.00 0.02 0.00 0.17 0.02 427 0.07 5.61
12 558 558 11,414 1.88 0.05 0.44 0.07 0.06 0.02 126 0.00 0.01 0.00 0.05 0.01 128 0.02 1.68


450 450 3,939 0.68 0.01 0.17 0.02 0.02 0.00 44 0.00 0.00 0.00 0.02 0.00 45 0.01 0.58
12 558 558 4,883 0.84 0.01 0.21 0.03 0.03 0.00 55 0.00 0.00 0.00 0.02 0.00 56 0.01 0.72


780 780 189,156 31.17 0.81 7.22 1.12 1.07 0.28 2,085 0.01 0.10 0.00 0.83 0.11 2,113 0.37 27.79
12 1,020 1,020 119,181 19.64 0.51 4.55 0.71 0.68 0.18 1,314 0.01 0.06 0.00 0.52 0.07 1,331 0.23 17.51


780 780 51,049 8.76 0.12 2.20 0.28 0.27 0.01 574 0.00 0.03 0.00 0.21 0.02 582 0.10 7.50
12 1,020 1,020 66,742 11.45 0.16 2.87 0.37 0.36 0.01 751 0.00 0.04 0.00 0.28 0.03 761 0.13 9.80


69 69 33,725 5.56 0.14 1.29 0.20 0.19 0.05 372 0.00 0.02 0.00 0.15 0.02 377 0.07 4.95
24 10,299 10,299 2,421,095 398.95 10.35 92.39 14.33 13.74 3.58 26,685 0.17 1.30 0.00 10.58 1.42 27,046 4.69 355.64


69 69 9,314 1.60 0.02 0.40 0.05 0.05 0.00 105 0.00 0.01 0.00 0.04 0.00 106 0.02 1.37
24 10,299 10,299 1,387,460 238.12 3.37 59.72 7.71 7.47 0.14 15,610 0.10 0.75 0.00 5.75 0.53 15,816 2.69 203.81


69 69 13,994 2.25 0.06 0.52 0.08 0.08 0.02 154.50 0.00 0.01 0.00 0.06 0.01 157 0.03 2.06
24 10,299 10,299 1,004,647 161.48 4.17 37.67 6.00 5.76 1.37 11091.87 0.07 0.54 0.00 4.43 0.58 11,241 1.95 147.57


69 69 1,016 0.17 0.00 0.04 0.01 0.01 0.00 11.43 0.00 0.00 0.00 0.00 0.00 12 0.00 0.15
24 10,299 10,299 151,312 25.95 0.37 6.51 0.84 0.81 0.02 1702.37 0.01 0.08 0.00 0.63 0.06 1,725 0.29 22.23


74 74 0 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 0.00 0.00
24 6,790 6,790 0 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 0.00 0.00


74 74 10,518 1.81 0.03 0.45 0.06 0.06 0.00 118.33 0.00 0.01 0.00 0.04 0.00 120 0.02 1.54
24 6,790 6,790 960,092 164.77 2.33 41.33 5.33 5.17 0.10 10801.71 0.07 0.52 0.00 3.98 0.36 10,945 1.86 141.03


44 44 6,603 1.06 0.03 0.25 0.04 0.04 0.01 72.90 0.00 0.00 0.00 0.03 0.00 74 0.01 0.97
24 6,820 6,820 493,771 79.36 2.05 18.51 2.95 2.83 0.67 5451.50 0.03 0.27 0.00 2.18 0.28 5,525 0.96 72.53


44 44 1,493 0.26 0.00 0.06 0.01 0.01 0.00 16.80 0.00 0.00 0.00 0.01 0.00 17 0.00 0.22
24 6,820 6,820 231,691 39.73 0.56 9.97 1.29 1.25 0.02 2606.69 0.02 0.12 0.00 0.96 0.09 2,641 0.45 34.03


44 44 6,603 1.06 0.03 0.25 0.04 0.04 0.01 72.90 0.00 0.00 0.00 0.03 0.00 74 0.01 0.97
24 6,820 6,820 493,771 79.36 2.05 18.51 2.95 2.83 0.67 5451.50 0.03 0.27 0.00 2.18 0.28 5,525 0.96 72.53


44 44 1,493 0.26 0.00 0.06 0.01 0.01 0.00 16.80 0.00 0.00 0.00 0.01 0.00 17 0.00 0.22
24 6,820 6,820 231,691 39.73 0.56 9.97 1.29 1.25 0.02 2606.69 0.02 0.12 0.00 0.96 0.09 2,641 0.45 34.03


44 44 6,603 1.06 0.03 0.25 0.04 0.04 0.01 72.90 0.00 0.00 0.00 0.03 0.00 74 0.01 0.97
24 6,820 6,820 493,771 79.36 2.05 18.51 2.95 2.83 0.67 5451.50 0.03 0.27 0.00 2.18 0.28 5,525 0.96 72.53


44 44 1,493 0.26 0.00 0.06 0.01 0.01 0.00 16.80 0.00 0.00 0.00 0.01 0.00 17 0.00 0.22
24 6,820 6,820 231,691 39.73 0.56 9.97 1.29 1.25 0.02 2606.69 0.02 0.12 0.00 0.96 0.09 2,641 0.45 34.03
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Activity Vessel Type 


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Generators for pull-in 
winches 
Offshore Export Cable Installation 


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


Support vessel 


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Anchor handling tug 
supply vessel


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Cable protection vessel 


Preconstruction survey 


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


100% 541 0 0 0 0 0 0 6 0 0 0 0 0 6 0 0 0.00


100%


58%


58%


58%


0.17


11%


11%


11%


100% 2 172 0.06


0.001211% 83,175 14 0 3 0 0 0 924 0 0 0 936 0


100%


0 0


100%


83,175 14 0 3 0 0 0 924 0 0 0 0 0 936 0 12 0.00


110,053 19 0 5 1 1 0 1,238 0 0 0 0 0 1,255 0 16 0.00


83,175 14 0 3 0 0 0 924 0 0 0 0 0 936 0 12 0.00


1,170,969 190 5 45 7 7 1 12,960 0 1 0 5 1 13,134


3,851,593 644 14 154 22 21 4 42,772 0 2 0 17 2 43,345 7 566


34,062 6 0 1 0 0 0 377 0 0 0 0 0 382 0 5 0.00


248,325 41 1 10 1 1 0 2,753 0 0 0 1 0 2,790 0 36 0.01


149,634 24 0 6 1 1 0 1,683 0 0 0 1 0 1,706 0 22 0.00


31,829 5 0 1 0 0 0 354 0 0 0 0 0 359 0 5 0.00


301,566 55 1 13 2 2 0 3,640 0 0 0 1 0 3,689 1 48 0.02
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Activity Vessel Type 


New England Wind Construction Emissions 
Inter-Array Cable Installation (Continued)


Generators for pull-in 
winches 
Offshore Export Cable Installation 


Survey vessel


Cable protection 
installation vessel (e.g. 


fallpipe vessel )


Cable laying vessel 


Support vessel 


Support vessel 


Anchor handling tug for CLV


Nearshore anchor handling 
vessel for CLB #1


Anchor handling tug 
supply vessel


Boulder clearance


Nearshore Cable Installation 
and Burial Barge (CLB) 
(Cable lay equipment, SLB, 
ROV monitoring where 
required)


Nearshore anchor handling 
vessel for CLB #2


Pre-lay grapnel run 


Nearshore anchor handling 
vessel for CLB #3


Anchor handling tug 
supply vessel


Deeper water cable laying 
vessel (CLV) 
(Cable lay equipment, SLB, 
ploughing, ROV monitoring 
where required, jointing) 


Cable laying vessel 


Tugboat /Anchor 
handling tug supply 


vessel


Cable protection vessel 


Preconstruction survey 


Safety vessel Crew transfer vessel


Anchor handling tug 
supply vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


% in Worst Case 
Year 


Inter-Array Cable Installation (Continued)


67% 365 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0
100%


Offshore Export Cable Installation 


206,149


102,289


19,573


20,946


152,703


2,589,309


787,207


5,115


3,866


3,866


3,866


67%


67%


5%


5%


5%


5%


68%


68%


61%


61%


61%


3 0 1 0 0 0 218 0 0 0 0 0 220 0 3


3 0 1 0 0 0 232 0 0 0 0 0 235 0 3


37 1 9 1 1 0 2,488 0 0 0 1 0 2,522 0 33


16 0 4 1 1 0 1,151 0 0 0 0 0 1,166 0 15


433 9 103 15 14 3 28,754 0 1 0 11 1 29,139 5 380


128 3 30 5 4 1 8,713 0 0 0 3 0 8,830 2 116


25 1 6 1 1 0 1,693 0 0 0 1 0 1,715 0 22


1 0 0 0 0 0 43 0 0 0 0 0 44 0 1


1 0 0 0 0 0 43 0 0 0 0 0 44 0 1


1 0 0 0 0 0 58 0 0 0 0 0 58 0 1


1 0 0 0 0 0 43 0 0 0 0 0 44 0 1


0


0


0


0


0


0


0


0


0


0


0


100%


100%


67%


67%


50%


64%


64%


56%


56%


56%


56%
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


Main Engine - In Transit 4500 13,500 13.5 0.83 3, main 3 4 125 501 70
Main Engine - Maneuvering 4500 13,500 0.4 3, main 3 70
Auxiliary Engines - Transit one 1200kW, one 492 kW 1692 13.5 0.27 2, auxiliary 14 4 125 501 70
Auxiliary Engines - Maneuvering one 1200kW, one 492 kW 1692 0.45 2, auxiliary 14 70
Auxiliary Engines - Hoteling one 1200kW, one 492 kW 1692 0.22 2, auxiliary 14
Main Engine - In Transit 749 1,498 25 0.83 1 & 2 main 4 160 50 7,978 160
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 160
Auxiliary Engines - Transit 20 40 25 0.43 1 & 2 auxiliary 15 160 50 7,978 160
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 160
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 25 0.83 1 & 2 main 4 86 50 4,286 1080
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 1080
Auxiliary Engines - Transit 20 40 25 0.43 1 & 2 auxiliary 15 86 50 4,286 1080
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 1080
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15


ESP Overseas Transport
Main Engine - In Transit 12,600 12,600 18 0.83 3, main 10 5 50 250 25
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 25
Auxiliary Engines - Transit 2,407 2,407 18 0.27 2, auxiliary 21 5 50 250 25
Auxiliary Engines - Maneuvering 2407 2407 0.45 2, auxiliary 21 25
Auxiliary Engines - Hoteling 2407 2407 0.22 2, auxiliary 21
Main Engine - In Transit 2540 5,080 13.9 0.83 1 & 2 main 11 5 50 250 25
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 25
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 5 50 250 25
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 25
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22
Main Engine - In Transit 12,600 12,600 18 0.83 3, main 10 5 50 250 25
Main Engine - Maneuvering 12,600 12,600 0.2 3, main 10 25
Auxiliary Engines - Transit 2,407 2,407 18 0.27 1 & 2 auxiliary 21 5 50 250 25
Auxiliary Engines - Maneuvering 2406.6 2407 0.45 1 & 2 auxiliary 21 25
Auxiliary Engines - Hoteling 2406.6 2407 0.22 1 & 2 auxiliary 21
Main Engine - In Transit 2540 5080 13.9 0.83 1 & 2 main 11 5 50 250 25
Main Engine - Maneuvering 2540 5,080 0.2 1 & 2 main 11 25
Auxiliary Engines - Transit 199 199 13.9 0.43 1 & 2 auxiliary 22 5 50 250 25
Auxiliary Engines - Maneuvering 199 199 0.43 1 & 2 auxiliary 22 25
Auxiliary Engines - Hoteling 199 199 0 1 & 2 auxiliary 22


2


2


2


2


1


2
Crew transfer vessel


Tugboat


2


1


1


1


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


Canada to 
OECC/SWDA 


Tugboat


ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


Europe to 
Arthur Kill for 
completion; 


then Arthur Kill 
to SWDA


Europe to 
SWDA 


 Arthur Kill to 
SWDA


ESP topside overseas 
transport assisting tug 


Arthur Kill to 
SWDA


New Bedford to 
OECC 


Vineyard Haven 
to OECC 


3


2


1


1
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Activity Vessel Type 


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


ESP Overseas Transport


Crew transfer vessel


Tugboat


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


Tugboat


ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


ESP topside overseas 
transport assisting tug 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


37 37 23,887 4.35 0.11 1.01 0.16 0.15 0.04 291 0.00 0.01 0.00 0.12 0.02 295 0.05 3.88
24 1,643 1,643 509,623 92.84 2.41 21.50 3.34 3.20 0.83 6,210 0.04 0.30 0.00 2.46 0.33 6,294 1.09 82.76


37 37 1,077 0.18 0.00 0.05 0.01 0.01 0.00 12 0.00 0.00 0.00 0.00 0.00 12 0.00 0.16
24 1,643 1,643 79,443 13.63 0.19 3.42 0.44 0.43 0.01 894 0.01 0.04 0.00 0.33 0.03 906 0.15 11.67


319 319 25,198 4.00 0.06 1.00 0.14 0.13 0.00 283 0.00 0.01 0.00 0.10 0.01 287 0.05 3.70
12 1,596 1,596 30,359 4.82 0.07 1.21 0.16 0.16 0.00 342 0.00 0.02 0.00 0.12 0.01 346 0.06 4.46


319 319 349 0.06 0.00 0.02 0.00 0.00 0.00 4 0.00 0.00 0.00 0.00 0.00 4 0.00 0.05
12 1,596 1,596 1,743 0.31 0.00 0.08 0.01 0.01 0.00 20 0.00 0.00 0.00 0.01 0.00 20 0.00 0.26


171 171 13,536 2.15 0.03 0.54 0.07 0.07 0.00 152 0.00 0.01 0.00 0.05 0.01 154 0.03 1.99
24 25,749 25,749 489,923 77.81 1.16 19.54 2.64 2.55 0.05 5,512 0.03 0.26 0.00 1.97 0.18 5,585 0.95 71.97


171 171 187 0.03 0.00 0.01 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00 0.00 2 0.00 0.03
24 25,749 25,749 28,126 5.06 0.07 1.21 0.16 0.15 0.00 316 0.00 0.02 0.00 0.12 0.01 321 0.05 4.13


14 14 8,344 1.51 0.03 0.37 0.05 0.05 0.00 103.20 0.00 0.00 0.00 0.04 0.00 105 0.02 1.36
24 586 586 84,845 15.38 0.27 3.73 0.52 0.50 0.05 1049.45 0.01 0.05 0.00 0.39 0.04 1,063 0.18 13.78


14 14 573 0.10 0.00 0.02 0.00 0.00 0.00 6.45 0.00 0.00 0.00 0.00 0.00 7 0.00 0.08
24 586 586 40,312 7.30 0.10 1.74 0.22 0.22 0.00 453.53 0.00 0.02 0.00 0.17 0.02 460 0.08 5.92


18 18 4,816 0.80 0.01 0.19 0.03 0.03 0.00 54 0.00 0.00 0.00 0.02 0.00 55 0.01 0.71
24 582 582 37,554 6.21 0.12 1.49 0.21 0.21 0.02 420 0.00 0.02 0.00 0.16 0.02 425 0.07 5.52


18 18 98 0.02 0.00 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 582 582 3,163 0.55 0.01 0.14 0.02 0.02 0.00 36 0.00 0.00 0.00 0.01 0.00 36 0.01 0.46


14 14 8,344 1.51 0.03 0.37 0.05 0.05 0.00 103.20 0.00 0.00 0.00 0.04 0.00 105 0.02 1.36
24 586 586 84,845 15.38 0.27 3.73 0.52 0.50 0.05 1049.45 0.01 0.05 0.00 0.39 0.04 1,063 0.18 13.78


14 14 573 0.10 0.00 0.02 0.00 0.00 0.00 6.45 0.00 0.00 0.00 0.00 0.00 7 0.00 0.08
24 586 586 40,312 7.30 0.10 1.74 0.22 0.22 0.00 453.53 0.00 0.02 0.00 0.17 0.02 460 0.08 5.92


18 18 4,816 0.80 0.01 0.19 0.03 0.03 0.00 53.81 0.00 0.00 0.00 0.02 0.00 55 0.01 0.71
24 582 582 37,554 6.21 0.12 1.49 0.21 0.21 0.02 419.55 0.00 0.02 0.00 0.16 0.02 425 0.07 5.52


18 18 98 0.02 0.00 0.00 0.00 0.00 0.00 1.10 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 582 582 3,163 0.55 0.01 0.14 0.02 0.02 0.00 35.59 0.00 0.00 0.00 0.01 0.00 36 0.01 0.46
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Activity Vessel Type 


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


ESP Overseas Transport


Crew transfer vessel


Tugboat


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


Tugboat


ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


ESP topside overseas 
transport assisting tug 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


100%


58%


58%


100%


100%


100%


58%


134,074 24 0 6 1 1 0 1,613 0 0 0 1 0 1,634 0 21 0.00


45,631 8 0 2 0 0 0 510 0 0 0 0 0 517 0 7 0.00


134,074 24 0 6 1 1 0 1,613 0 0 0 1 0 1,634 0 21 0.00


45,631 8 0 2 0 0 0 510 0 0 0 0 0 517 0 7 0.00


33,594 5 0 1 0 0 0 378 0 0 0 0 0 383 0 5 0.00


309,890 50 1 12 2 2 0 3,486 0 0 0 1 0 3,532 1 46 0.00


357,824 65 2 15 2 2 1 4,316 0 0 0 2 0 4,375 1 57 0.02
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Activity Vessel Type 


New England Wind Construction Emissions 
Offshore Export Cable Installation (Continued)


ESP Overseas Transport


Crew transfer vessel


Tugboat


Cable protection vessel Cable protection 
installation vessel (e.g. 


fallpipe vessel )


ESP jacket overseas transport 
assisting tug 


Tugboat


ESP jacket overseas transport Heavy transport vessel 


Safety vessels


ESP topside overseas  
transport 


Heavy transport vessel 


Crew transfer vessel Crew transfer vessel


ESP topside overseas 
transport assisting tug 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


% in Worst Case 
Year 


Offshore Export Cable Installation (Continued)


ESP Overseas Transport


20,658


190,562


80,444


27,379


80,444


27,379


220,03861%


61%


61%


60%


60%


60%


60%


3 0 1 0 0 0 232 0 0 0 0 0 235 0 3


40 1 9 1 1 0 2,654 0 0 0 1 0 2,690 0 35


5 0 1 0 0 0 306 0 0 0 0 0 310 0 4


15 0 4 0 0 0 968 0 0 0 0 0 980 0 13


30 0 8 1 1 0 2,144 0 0 0 1 0 2,172 0 28


15 0 4 0 0 0 968 0 0 0 0 0 980 0 13


5 0 1 0 0 0 306 0 0 0 0 0 310 0 4


0


0


0


0


0


0


0


67%


57%


67%


100%


100%


100%


100%
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind Construction Emissions 
ESP Installation and Commissioning 


Main Engine - In Transit 2940 17,640 4 0.83 3, main 2 2 50 100 105
Main Engine - Maneuvering 2940 17,640 0.4 3, main 2 105
Auxiliary Engines - Transit six 4,320 kW, one 707 kW 26,627 4 0.27 3, auxiliary 13 2 50 100 105
Auxiliary Engines - Maneuvering six 4,320 kW, one 707 kW 26627 0.45 3, auxiliary 13 105
Auxiliary Engines - Hoteling six 4,320 kW, one 707 kW 26627 0.22 3, auxiliary 13
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 600 50 30,000 600
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 600
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 600 50 30,000 600
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 600
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 749 1,498 17 0.83 1 & 2 main 4 20 50 1,000 20
Main Engine - Maneuvering 749 1,498 0.2 1 & 2 main 4 20
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 20 50 1,000 20
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 20
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 2,350 4,700 6 0.83 1 & 2 main 7 4 50 200 480
Main Engine - Maneuvering 2,350 4,700 0.2 1 & 2 main 7 480
Auxiliary Engines - Transit 1,000 2,000 6 0.43 2, auxiliary 18 4 50 200 480
Auxiliary Engines - Maneuvering 1000 2000 0.43 2, auxiliary 18 480
Auxiliary Engines - Hoteling 1000 2000 0.22 2, auxiliary 18


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator Engine 5 450 2,250 N/A 1 38 N/A N/A N/A N/A 120
SF6 emissions Fugitive emissions Fugitive Emissions (two years of construction per phase) N/A N/A N/A N/A N/A
Miscellaneous/Site Services


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 32 55 1,746 440
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 440
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 32 55 1,746 440
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 440
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 2306 9,224 10 0.83 1 & 2 main 3 88 208 18324 1,160
Main Engine - Maneuvering 2306 9,224 0.20 1 & 2 main 3 1,160
Auxiliary Engines - Transit 2000 8,000 10 0.56 1 & 2 auxiliary 14 88 208 18324 1,160
Auxiliary Engines - Maneuvering 2000 8000 0.20 1 & 2 auxiliary 14 1,160
Auxiliary Engines - Hoteling 2000 8000 0.22 1 & 2 auxiliary 14
Main Engine - In Transit 2306 9,224 10 0.83 1 & 2 main 3 64 208 13320 843
Main Engine - Maneuvering 2306 9,224 0.20 1 & 2 main 3 843
Auxiliary Engines - Transit 2000 8,000 10 0.56 1 & 2 auxiliary 14 64 208 13320 843
Auxiliary Engines - Maneuvering 2000 8000 0.20 1 & 2 auxiliary 14 843
Auxiliary Engines - Hoteling 2000 8000 0.22 1 & 2 auxiliary 14
Main Engine - In Transit 2400 4,800 11 0.83 1 & 2 main 9 46 50 2,300 46
Main Engine - Maneuvering 2400 4,800 0.4 1 & 2 main 9 46
Auxiliary Engines - Transit three 550 kW + one 910 kW 2,560 11 0.26 1 & 2 auxiliary 20 46 50 2,300 46
Auxiliary Engines - Maneuvering three 550 kW + one 910 kW 2560 0.26 1 & 2 auxiliary 20 46
Auxiliary Engines - Hoteling three 550 kW + one 910 kW 2560 0 1 & 2 auxiliary 20


Solvent and marine paint Fugitive emissions Fugitive Emissions


Site Services Vessel 2 SOV
(alternative CTV) 4


Bridgeport to 
SWDA


2


4


Bridgeport to 
SWDA


Crew transfer vessel


SOV
(alternative CTV) 


New Bedford to 
SWDA


4


4


Main ESP topside installation 
vessel


2


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel


2


2


2


Bunkering vessel


New Bedford to 
SWDA


New Bedford to 
SWDA


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


New Bedford to 
SWDA 


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


Bridgeport to 
SWDA


Europe to 
SWDA 


2


6


7


2


2


2


4


New England Wind - Offshore Emissions Page 25 of 36 9/23/2022







Activity Vessel Type 


New England Wind Construction Emissions 
ESP Installation and Commissioning 


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator
SF6 emissions Fugitive emissions
Miscellaneous/Site Services


Solvent and marine paint Fugitive emissions


Site Services Vessel 2 SOV
(alternative CTV) 


Crew transfer vessel


SOV
(alternative CTV) 


Main ESP topside installation 
vessel


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel Bunkering vessel


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


25 25 21,026 5.49 0.25 0.56 0.18 0.17 0.15 238 0.00 0.01 0.00 0.13 0.03 241 0.05 3.41
24 2,495 2,495 1,011,291 264.14 12.23 27.17 8.73 8.15 7.02 11,428 0.08 0.60 0.00 6.28 1.51 11,595 2.17 164.23


25 25 12,110 2.49 0.03 0.49 0.06 0.06 0.00 128 0.00 0.01 0.00 0.05 0.00 130 0.02 1.68
24 2,495 2,495 2,014,375 414.20 4.61 81.73 10.55 10.22 0.20 21,361 0.13 1.02 0.00 7.87 0.72 21,643 3.68 278.89


1762 1,762 139,122 22.10 0.33 5.55 0.75 0.73 0.02 1,565 0.01 0.07 0.00 0.56 0.05 1,586 0.27 20.44
12 5,438 5,438 103,472 16.43 0.25 4.13 0.56 0.54 0.01 1,164 0.01 0.06 0.00 0.42 0.04 1,179 0.20 15.20


1762 1,762 1,925 0.35 0.00 0.08 0.01 0.01 0.00 22 0.00 0.00 0.00 0.01 0.00 22 0.00 0.28
12 5,438 5,438 5,940 1.07 0.01 0.26 0.03 0.03 0.00 67 0.00 0.00 0.00 0.02 0.00 68 0.01 0.87


59 59 4,637 0.74 0.01 0.18 0.02 0.02 0.00 52 0.00 0.00 0.00 0.02 0.00 53 0.01 0.68
12 181 181 3,449 0.55 0.01 0.14 0.02 0.02 0.00 39 0.00 0.00 0.00 0.01 0.00 39 0.01 0.51


59 59 64 0.01 0.00 0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
12 181 181 198 0.04 0.00 0.01 0.00 0.00 0.00 2 0.00 0.00 0.00 0.00 0.00 2 0.00 0.03


33 33 8,258 1.44 0.02 0.33 0.04 0.04 0.00 93 0.00 0.00 0.00 0.03 0.00 94 0.02 1.21
0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00


33 33 1,821 0.36 0.00 0.08 0.01 0.01 0.00 20 0.00 0.00 0.00 0.01 0.00 21 0.00 0.27
24 11,487 11,487 627,373 125.73 1.52 27.01 3.48 3.38 0.07 7,058 0.04 0.34 0.00 2.60 0.24 7,152 1.22 92.16


12 N/A 1,440 250,560 20.22 0.50 17.86 0.36 0.35 0.03 2818.98 0.11 0.02 0.00 0.04 2,828 3.19 6.24
N/A N/A 2,861


153 153 6,322 1.08 0.02 0.25 0.04 0.04 0.01 70 0.00 0.00 0.00 0.03 0.00 71 0.01 0.93
24 10,415 10,415 207,557 35.53 0.80 8.10 1.22 1.17 0.24 2,299 0.01 0.11 0.00 0.90 0.11 2,330 0.40 30.49


153 153 1,127 0.20 0.00 0.05 0.01 0.01 0.00 13 0.00 0.00 0.00 0.00 0.00 13 0.00 0.17
24 10,415 10,415 76,794 13.60 0.19 3.31 0.43 0.41 0.01 864 0.01 0.04 0.00 0.32 0.03 875 0.15 11.28


1832 1,832 890,945 146.81 3.81 34.00 5.27 5.06 1.32 9819.97 0.06 0.48 0.00 3.89 0.52 9,953 1.73 130.87
5 3,969 3,969 465,042 76.63 1.99 17.75 2.75 2.64 0.69 5125.69 0.03 0.25 0.00 2.03 0.27 5,195 0.90 68.31


1832 1,832 521,352 89.48 1.27 22.44 2.90 2.81 0.05 5865.58 0.04 0.28 0.00 2.16 0.20 5,943 1.01 76.58
19 22,046 22,046 2,240,213 384.47 5.44 96.43 12.44 12.05 0.23 25203.98 0.16 1.21 0.00 9.28 0.85 25,537 4.34 329.07


1332 1,332 647,641 106.72 2.77 24.71 3.83 3.68 0.96 7138.29 0.04 0.35 0.00 2.83 0.38 7,235 1.25 95.13
5 2,885 2,885 337,970 55.69 1.44 12.90 2.00 1.92 0.50 3725.10 0.02 0.18 0.00 1.48 0.20 3,775 0.65 49.64


1332 1,332 378,979 65.04 0.92 16.31 2.10 2.04 0.04 4263.78 0.03 0.20 0.00 1.57 0.14 4,320 0.73 55.67
19 16,023 16,023 1,628,193 279.43 3.96 70.09 9.04 8.76 0.17 18318.32 0.11 0.88 0.00 6.75 0.62 18,561 3.15 239.17


209 209 52,904 8.31 0.58 1.29 0.41 0.39 0.33 540.75 0.00 0.03 0.00 0.30 0.07 549 0.10 7.77
24 895 895 109,122 17.14 1.19 2.65 0.85 0.80 0.69 1115.39 0.01 0.06 0.00 0.61 0.15 1,132 0.21 16.03


209 209 8,839 1.50 0.02 0.38 0.05 0.05 0.00 99.44 0.00 0.00 0.00 0.04 0.00 101 0.02 1.30
24 895 895 37,829 6.43 0.09 1.63 0.21 0.20 0.00 425.60 0.00 0.02 0.00 0.16 0.01 431 0.07 5.56


2.00
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Activity Vessel Type 


New England Wind Construction Emissions 
ESP Installation and Commissioning 


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator
SF6 emissions Fugitive emissions
Miscellaneous/Site Services


Solvent and marine paint Fugitive emissions


Site Services Vessel 2 SOV
(alternative CTV) 


Crew transfer vessel


SOV
(alternative CTV) 


Main ESP topside installation 
vessel


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel Bunkering vessel


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


100% 250,560 20 0 18 0 0 0 2,819 0 0 0 0 0 2,828 3 6 0.00


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 2,861 0 0 0.00


100% 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00


43 0.01


3,058,804 686 17 110 20 19 7 33,155 0 2 0 14 2


6 440100% 2,992,783 507 9 124 17 16 2 33,445 0 2 0 13


4,117,553 697 13 171 23 23


1


250,459 40


0.11


3,289


2 46,015 0 2 0 17 2 46,628 8 605100%


100%


100%


100%


100%


100%


100% 1 10 1 1 0 2,818 0 0 0 1 0 2,855 0 37 0.00


33,609 6 448 0.34


0.08


291,800 50 1 12 2


208,694 33 2 6 2 1 1 2,181 0 0 0 1 0 2,212 0 31 0.05


1 33,891


8,349 1 0 0 0 0 0 94 0 0 0 0 0 95 0 1 0.00


637,451 128 2 27 4 3 0 7,172 0 0 0 3 0 7,266 1 94 0.00


2 0 3,246 0 0 0 1 0
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Activity Vessel Type 


New England Wind Construction Emissions 
ESP Installation and Commissioning 


ESP stand-by generators 
(used for commissioning)  


450 kW diesel generator
SF6 emissions Fugitive emissions
Miscellaneous/Site Services


Solvent and marine paint Fugitive emissions


Site Services Vessel 2 SOV
(alternative CTV) 


Crew transfer vessel


SOV
(alternative CTV) 


Main ESP topside installation 
vessel


Site Services Vessel 1


Geotechnical & geophysical 
surveys, UXO/Boulder 
surveys, identification and 
clearance works


Survey vessel  


Heavy lift vessel 


Bunkering vessel Bunkering vessel


Service boat  (for 
accommodation vessel)


Crew transfer vessel


Crew transfer vessel 


Walk-to-work 
accommodation vessel   


Jack-up vessel 
(accommodation)


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


% in Worst Case 
Year 


ESP Installation and Commissioning 


60% 150,336 12 0 11 0 0 0 1,691 0 0 0 0 0 1,697 2 4 0


50%


60% 0 0 0 0 0 0 0 0 0 0 0 0 0 1,717 0 0 0 50%
Miscellaneous/Site Services


50% 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 50%


OCS Air Permit Phase 2 
Construction Emissions 29,730,007 5,372 115 1,261 172 165 42.4 331,481 3 15 0 123 16 337,908 77 4,180 1.9


Worst Year OCS Air Permit 
Phase 2 Construction 


Emissions 20,494,620 3,735 79 861 118 114 29 227,814 2 11 0 85 11 231,838 52 2,887 1


1,835,282


125,230


4,174


318,726


196,744


2,058,776


1,496,392


137,260


50%


50%


50%


67%


50%


50%


66%


60%


20 0 5 1 1 0 1,409 0 0 0 1 0 1,427 0 18


1 0 0 0 0 0 47 0 0 0 0 0 48 0 1


412 10 66 12 11 4 19,893 0 1 0 9 1 20,165 4 269


349 6 85 12 11 1 23,008 0 1 0 9 1 23,314 4 302


253 5 62 8 8 1 16,723 0 1 0 6 1 16,945 3 220


64 1 14 2 2 0 3,586 0 0 0 1 0 3,633 1 47


34 1 8 1 1 0 2,189 0 0 0 1 0 2,218 0 29


22 1 4 1 1 1 1,435 0 0 0 1 0 1,455 0 20


0


0


0


0


0


0


0


0


100%


100%


100%


75%


57%


57%


62%


100%
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Main Engine - In Transit 2306 9,224 10 0.83 1 & 2 main 3 24 208 4980 315
Main Engine - Maneuvering 2306 9,224 0.20 1 & 2 main 3 315
Auxiliary Engines - Transit 2000 8,000 10 0.56 1 & 2 auxiliary 14 24 208 4980 315
Auxiliary Engines - Maneuvering 2000 8000 0.20 1 & 2 auxiliary 14 315
Auxiliary Engines - Hoteling 2000 8000 0.22 1 & 2 auxiliary 14
Main Engine - In Transit 515 2,060 17 0.83 1 & 2 main 4 92 70 6440 256
Main Engine - Maneuvering 515 2,060 0.2 1 & 2 main 4 256
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 92 70 6440 256
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 256
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 515 2,060 17 0.83 1 & 2 main 4 92 70 6440 256
Main Engine - Maneuvering 515 2,060 0.2 1 & 2 main 4 256
Auxiliary Engines - Transit 20 40 17 0.43 1 & 2 auxiliary 15 92 70 6440 256
Auxiliary Engines - Maneuvering 20 40 0.43 1 & 2 auxiliary 15 256
Auxiliary Engines - Hoteling 20 40 0 1 & 2 auxiliary 15
Main Engine - In Transit 246 492 19 0.83 1 & 2 main 4 0 20 2060 103
Main Engine - Maneuvering 246 492 0.2 1 & 2 main 4 103
Auxiliary Engines - Transit battery 0 19 0 15 0 20 2060 103
Auxiliary Engines - Maneuvering battery 0 0 15 103
Auxiliary Engines - Hoteling battery 0 0 15
Main Engine - In Transit 246 492 19 0.83 1 & 2 main 4 0 20 2060 103
Main Engine - Maneuvering 246 492 0.2 1 & 2 main 4 103
Auxiliary Engines - Transit battery 0 19 0 15 0 20 2060 103
Auxiliary Engines - Maneuvering battery 0 0 15 103
Auxiliary Engines - Hoteling battery 0 0 15


Generator(s) on the ESP
450 kW diesel generator Engine 5 450 2,250 N/A 1 38 N/A N/A N/A N/A


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up Fugitive Emissions N/A N/A N/A N/A N/A 49 N/A N/A N/A N/A


WTG & ESP SF6 emissions
See SF6 Tab Fugitive Emissions N/A N/A N/A N/A N/A


NON-ANNUAL ACTIVITIES
Environmental Surveys 


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 31 50 1550 79
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 79
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 31 50 1550 79
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 79
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 34 50 1700 34
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 34
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 34 50 1700 34
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 34
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19


WTG Inspection/Maintenance/Replacement
Main Engine - In Transit one 5760kW, two 4230 kW 14,220 12 0.83 3, main 7 2 50 100 16
Main Engine - Maneuvering one 5760kW, two 4230 kW 14,220 0.2 3, main 7 16
Auxiliary Engines - Transit 2880 2,880 12 0.27 2, auxiliary 18 2 50 100 16
Auxiliary Engines - Maneuvering 2880 2880 0.45 2, auxiliary 18 16
Auxiliary Engines - Hoteling 2880 2880 0.22 2, auxiliary 18
Main Engine - In Transit 2,350 4,700 6 0.83 1 & 2 main 7 2 50 100 16
Fugitive Emissions 2,350 4,700 0.2 1 & 2 main 7 16
Auxiliary Engines - Transit 1,000 2,000 6 0.43 2, auxiliary 18 2 50 100 16
Auxiliary Engines - Maneuvering 1000 2000 0.43 2, auxiliary 18 16
Auxiliary Engines - Hoteling 1000 2000 0.22 2, auxiliary 182


N/A (Resides on 
SOV)


Bridgeport to 
SWDA 


0


2


Crew transfer vessel 
(daughter craft)


4
Crew transfer vessel


2


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


3


2


2


Main Service Operation 
Vessel 1


Service operation vessel 


2


2


0


4


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


4


Jack-up vessel 


2


2


1


Bridgeport to 
SWDA


Bridgeport to 
SWDA


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


Europe to 
SWDA


N/A (Resides on 
SOV)


New Bedford to 
SWDA


New Bedford to 
SWDA


Bridgeport to 
SWDA


 Jack-up vessel 
(installation)


2


4
Crew transfer vessel
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Activity Vessel Type 


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Generator(s) on the ESP
450 kW diesel generator


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up 


WTG & ESP SF6 emissions
See SF6 Tab 


NON-ANNUAL ACTIVITIES
Environmental Surveys 


WTG Inspection/Maintenance/Replacement


Crew transfer vessel 
(daughter craft)


Crew transfer vessel


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


Main Service Operation 
Vessel 1


Service operation vessel 


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


Jack-up vessel 


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


 Jack-up vessel 
(installation)


Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


498 498 242,136 39.90 1.04 9.24 1.43 1.37 0.36 2668.82 0.02 0.13 0.00 1.06 0.14 2,705 0.47 35.57
5 1,077 1,077 126,182 20.79 0.54 4.82 0.75 0.72 0.19 1390.78 0.01 0.07 0.00 0.55 0.07 1,410 0.24 18.54


498 498 141,690 24.32 0.34 6.10 0.79 0.76 0.01 1594.12 0.01 0.08 0.00 0.59 0.05 1,615 0.27 20.81
19 5,985 5,985 608,159 104.37 1.48 26.18 3.38 3.27 0.06 6842.22 0.04 0.33 0.00 2.52 0.23 6,933 1.18 89.33


378 378 41,069 6.52 0.10 1.64 0.22 0.21 0.00 462.03 0.00 0.02 0.00 0.16 0.02 468 0.08 6.03
24 5,766 5,766 150,865 23.96 0.36 6.02 0.81 0.79 0.02 1,697.23 0.01 0.08 0.00 0.61 0.06 1,720 0.29 22.16


378 378 413 0.07 0.00 0.02 0.00 0.00 0.00 4.65 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 5,766 5,766 6,298 1.13 0.02 0.27 0.03 0.03 0.00 70.86 0.00 0.00 0.00 0.03 0.00 72 0.01 0.93


378 378 41,069 6.52 0.10 1.64 0.22 0.21 0.00 462.03 0.00 0.02 0.00 0.16 0.02 468 0.08 6.03
24 5,766 5,766 150,865 23.96 0.36 6.02 0.81 0.79 0.02 1,697.23 0.01 0.08 0.00 0.61 0.06 1,720 0.29 22.16


378 378 413 0.07 0.00 0.02 0.00 0.00 0.00 4.65 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 5,766 5,766 6,298 1.13 0.02 0.27 0.03 0.03 0.00 70.86 0.00 0.00 0.00 0.03 0.00 72 0.01 0.93


109 109 2,827 0.45 0.01 0.11 0.02 0.01 0.00 31.80 0.00 0.00 0.00 0.01 0.00 32 0.01 0.42
12 1,127 1,127 7,043 1.12 0.02 0.28 0.04 0.04 0.00 79.23 0.00 0.00 0.00 0.03 0.00 80 0.01 1.03


109 109 0 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 0.00 0.00
12 1,127 1,127 0 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 0.00 0.00


109 109 2,827 0.45 0.01 0.11 0.02 0.01 0.00 31.80 0.00 0.00 0.00 0.01 0.00 32 0.01 0.42
12 1,127 1,127 7,043 1.12 0.02 0.28 0.04 0.04 0.00 79.23 0.00 0.00 0.00 0.03 0.00 80 0.01 1.03


109 109 0 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 0.00 0.00
12 1,127 1,127 0 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 0.00 0.00


N/A 500 500 87,000 7.02 0.17 6.20 0.12 0.12 0.01 979 0.04 0.01 0.00 0.02 982 1.11 2.17


N/A N/A 0.10


N/A N/A 1,766


113 113 4,662 0.80 0.02 0.18 0.03 0.03 0.01 51.65 0.00 0.00 0.00 0.02 0.00 52 0.01 0.68
24 1,783 1,783 35,537 6.08 0.14 1.39 0.21 0.20 0.04 393.69 0.00 0.02 0.00 0.15 0.02 399 0.07 5.22


113 113 831 0.15 0.00 0.04 0.00 0.00 0.00 9.35 0.00 0.00 0.00 0.00 0.00 9 0.00 0.12
24 1,783 1,783 13,149 2.33 0.03 0.57 0.07 0.07 0.00 147.93 0.00 0.01 0.00 0.05 0.00 150 0.03 1.93


124 124 5,113 0.88 0.02 0.20 0.03 0.03 0.01 56.65 0.00 0.00 0.00 0.02 0.00 57 0.01 0.75
24 692 692 13,797 2.36 0.05 0.54 0.08 0.08 0.02 152.85 0.00 0.01 0.00 0.06 0.01 155 0.03 2.03


124 124 912 0.16 0.00 0.04 0.01 0.00 0.00 10.26 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
24 692 692 5,105 0.90 0.01 0.22 0.03 0.03 0.00 57.43 0.00 0.00 0.00 0.02 0.00 58 0.01 0.75


8 8 5,650 1.09 0.02 0.25 0.03 0.03 0.00 70.16 0.00 0.00 0.00 0.02 0.00 71 0.01 0.92
0 0 0 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 0.00 0.00


8 8 412 0.08 0.00 0.02 0.00 0.00 0.00 4.63 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 376 376 30,920 6.20 0.08 1.33 0.17 0.17 0.00 347.87 0.00 0.02 0.00 0.13 0.01 352 0.06 4.54


17 17 4,129 0.72 0.01 0.16 0.02 0.02 0.00 46 0.00 0.00 0.00 0.02 0.00 47 0.01 0.61
0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00


17 17 910 0.18 0.00 0.04 0.01 0.00 0.00 10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
24 367 367 20,063 4.02 0.05 0.86 0.11 0.11 0.00 226 0.00 0.01 0.00 0.08 0.01 229 0.04 2.95
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Activity Vessel Type 


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Generator(s) on the ESP
450 kW diesel generator


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up 


WTG & ESP SF6 emissions
See SF6 Tab 


NON-ANNUAL ACTIVITIES
Environmental Surveys 


WTG Inspection/Maintenance/Replacement


Crew transfer vessel 
(daughter craft)


Crew transfer vessel


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


Main Service Operation 
Vessel 1


Service operation vessel 


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


Jack-up vessel 


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


 Jack-up vessel 
(installation)


Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


100% 87,000 7 0 6 0 0 0 979 0 0 0 0 0 982 1 2 0


100% 0 0 0.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0


100% 0 0 0 0 0 0 0 0 0 0 0 0 0 1,766 0 0 0


100%


100%


113


0 8 1 1 0


100%


100%


100%


100%


100%


100%


100%


9,869 2 0 0 0 0 0


198,646 32


0 0 286 0 4


0 1


25,102 5 0 1 0 0 0 282 0 0 0


24,927 4 0 1 0 0 0 277 0 0 0 0 0 281 0 4


36,982 7 0 2 0 0 0 423 0 0 0 0 0 428 0 6


0.00


0.00


0.00


9,869 2 0 0 0 0 0 111 0 0 0 0 0 113 0 1


54,179 9 0 2 0 0 0 603 0 0 0 0 0 611 0 8


111 0 0 0 0 0


0.00


0.00


0.00


1,118,168 189 3 46 6 6 1 12,496 0 1 0 5 1 12,662 2 164


2,235 0 0 0 1 0 2,264 0 29


198,646 32 0 8 1 1 0 2,235 0 0 0 1 0 2,264 0 29


0.03


0.00


0.00
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Activity Vessel Type 


New England Wind O&M Emissions
ANNUAL ACTIVITIES
Daily/Routine O&M 


Generator(s) on the ESP
450 kW diesel generator


Solvent and marine paint  80 gallons per year of 
marine paint for touch 
up 


WTG & ESP SF6 emissions
See SF6 Tab 


NON-ANNUAL ACTIVITIES
Environmental Surveys 


WTG Inspection/Maintenance/Replacement


Crew transfer vessel 
(daughter craft)


Crew transfer vessel


SOV Daughter Craft 2 Crew transfer vessel 
(daughter craft)


Main Service Operation 
Vessel 1


Service operation vessel 


Fisheries /Benthic Surveys Survey Vessel 


WTG main repair jack-up 
vessel 


Jack-up vessel 


Other Environmental 
Surveys/inspections


Survey Vessel 


Jack-up vessel to support 
repair


SOV Daughter Craft 1 


Daily crew transfer vessel 2


Daily crew transfer vessel 1


 Jack-up vessel 
(installation)


Crew transfer vessel


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


Daily/Routine O&M 


60% 52,200 4 0 4 0 0 0 587 0 0 0 0 0 589 1 1 0


50% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


61% 0 0 0 0 0 0 0 0 0 0 0 0 0 1,085 0 0 0


NON-ANNUAL ACTIVITIES
Environmental Surveys 


WTG Inspection/Maintenance/Replacement


1,118,168


0


198,646


100%


0%


100%


0%


100%


100%


71%


50%


50%


0


9,869


54,179


17,596


18,491


12,551


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


189 3 46 6 6 1 12,496 0 1 0 5 1 12,662 2 164


2 0 0 0 0 0 111 0 0 0 0 0 113 0 1


9 0 2 0 0 0 603 0 0 0 0 0 611 0 8


32 0 8 1 1 0 2,235 0 0 0 1 0 2,264 0 29


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


4 0 1 0 0 0 211 0 0 0 0 0 214 0 3


2 0 1 0 0 0 141 0 0 0 0 0 143 0 2


3 0 1 0 0 0 196 0 0 0 0 0 198 0 3


0


0


0


0


0


0


0


0


0
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Assumed  
Speed 
(knots)


Distance per 
Round Trip 


(nautical miles)


Emission 
Factors 


Used 


Individual Equipment Size 
(kW)


Total 
Equipment 


Size 
(kW)


 Load 
Factor (%)


Total Distance 
Traveled        


(nautical miles) 


Assumed Origin 
& Destination 
During Project 


 Marine Vessel 
Category for 
Fuel Rates  


  Days Operating 
within the 


SWDA/OECC 


Number of Round 
Trips Between 


Port and 
SWDA/OECC


Number of 
Engines


Activity Vessel Type Emission Source


New England Wind O&M Emissions
Cable Inspections


Main Engine - In Transit 392 784 14 0.83 1 & 2 main 8 9 92 828 57
Main Engine - Maneuvering 392 784 0.4 1 & 2 main 8 57
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 9 92 828 57
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 57
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19
Main Engine - In Transit 526 1,052 14 0.83 1 & 2 main 8 1 272 272 33
Main Engine - Maneuvering 526 1,052 0.4 1 & 2 main 8 33
Auxiliary Engines - Transit 135 270 14 0.43 1 & 2 auxiliary 19 1 272 272 33
Auxiliary Engines - Maneuvering 135 270 0.43 1 & 2 auxiliary 19 33
Auxiliary Engines - Hoteling 135 270 0 1 & 2 auxiliary 19


UNPLANNED ACTIVITIES
Cable Repairs 


Main Engine - In Transit 2314 9,254 7.5 0.83 1 & 2 main 3 1 50 50 18
Main Engine - Maneuvering 2314 9,254 0.4 1 & 2 main 3 18
Auxiliary Engines - Transit 947 3,788 7.5 0.56 1 & 2 auxiliary 14 1 50 50 18
Auxiliary Engines - Maneuvering 947 3788 0.56 1 & 2 auxiliary 14 18
Auxiliary Engines - Hoteling 947 3788 0 1 & 2 auxiliary 14
Main Engine - In Transit 1920 3,840 7.5 0.83 1 & 2 main 1 1 50 50 18
Main Engine - Maneuvering 1920 3,840 0.4 1 & 2 main 1 18
Auxiliary Engines - Transit 269 538 7.5 0.43 2, auxiliary 12 1 50 50 18
Auxiliary Engines - Maneuvering 269 538 0.43 2, auxiliary 12 18
Auxiliary Engines - Hoteling 269 538 0 2, auxiliary 12


Bridgeport to 
OECC 4


4


2


Bridgeport to 
OECC 2


2
Survey vessel Offshore Export Cable 


Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


2


Cable laying vessel 


2


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


2


Bridgeport to 
OECC 


Bridgeport to 
SWDA 


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 
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Activity Vessel Type 


New England Wind O&M Emissions
Cable Inspections


UNPLANNED ACTIVITIES
Cable Repairs 


Survey vessel Offshore Export Cable 
Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


Cable laying vessel 


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


 Operating Hours 
per Day at 


SWDA/OECC


 Hours in 
Transit 


OCS Air Permit Emissions - Both Phases (US Tons) 


Total Fuel 
Consumption (gal) 


Total 
Operating 


Hours 


Total Non-
Transit 


Operating 
Hours 


127 127 5,261 0.90 0.02 0.21 0.03 0.03 0.01 58 0.00 0.00 0.00 0.02 0.00 59 0.01 0.77
24 1,235 1,235 24,612 4.21 0.09 0.96 0.14 0.14 0.03 273 0.00 0.01 0.00 0.11 0.01 276 0.05 3.62


127 127 938 0.17 0.00 0.04 0.01 0.01 0.00 11 0.00 0.00 0.00 0.00 0.00 11 0.00 0.14
24 1,235 1,235 9,106 1.61 0.02 0.39 0.05 0.05 0.00 102 0.00 0.00 0.00 0.04 0.00 104 0.02 1.34


59 59 3,279 0.56 0.01 0.13 0.02 0.02 0.00 36 0.00 0.00 0.00 0.01 0.00 37 0.01 0.48
24 741 741 19,801 3.39 0.08 0.77 0.12 0.11 0.02 219 0.00 0.01 0.00 0.09 0.01 222 0.04 2.91


59 59 436 0.08 0.00 0.02 0.00 0.00 0.00 5 0.00 0.00 0.00 0.00 0.00 5 0.00 0.06
24 741 741 5,463 0.97 0.01 0.24 0.03 0.03 0.00 61 0.00 0.00 0.00 0.02 0.00 62 0.01 0.80


7 7 3,252 0.54 0.01 0.12 0.02 0.02 0.00 35.84 0.00 0.00 0.00 0.01 0.00 36 0.01 0.48
24 430 430 101,117 16.66 0.43 3.86 0.60 0.57 0.15 1114.51 0.01 0.05 0.00 0.44 0.06 1,130 0.20 14.85


7 7 898 0.15 0.00 0.04 0.00 0.00 0.00 10.10 0.00 0.00 0.00 0.00 0.00 10 0.00 0.13
24 430 430 57,947 9.95 0.14 2.49 0.32 0.31 0.01 651.95 0.00 0.03 0.00 0.24 0.02 661 0.11 8.51


7 7 1,349 0.22 0.01 0.05 0.01 0.01 0.00 14.90 0.00 0.00 0.00 0.01 0.00 15 0.00 0.20
24 430 430 41,959 6.74 0.17 1.57 0.25 0.24 0.06 463.25 0.00 0.02 0.00 0.19 0.02 469 0.08 6.16


7 7 98 0.02 0.00 0.00 0.00 0.00 0.00 1.10 0.00 0.00 0.00 0.00 0.00 1 0.00 0.01
24 430 430 6,320 1.08 0.02 0.27 0.04 0.03 0.00 71.10 0.00 0.00 0.00 0.03 0.00 72 0.01 0.93
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Activity Vessel Type 


New England Wind O&M Emissions
Cable Inspections


UNPLANNED ACTIVITIES
Cable Repairs 


Survey vessel Offshore Export Cable 
Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


Cable laying vessel 


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4


% Within OCS Air 
Permit Boundary 


Around SWDA 


Total Fuel 
Consumption 


(gal) 


Maximum Total Emissions for OCS Air Permit - Both Phases (US Tons) 


163,215


100%


44%


100% 0 24


0 6


12,635 2 0 1


0


0 0 0


39,918 7 0 444 0 0 0


100%


27 1 7 1 1 1,812 0 0 0 1 0 1,837


140 0 0 0 0 0 142 0 2


49,726 8 0 2 0 0 0 550 0 0 0 0 0 558 0 7


0 0 4502 0 0 0 0.00


0.00


0.01


0.00
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Activity Vessel Type 


New England Wind O&M Emissions
Cable Inspections


UNPLANNED ACTIVITIES
Cable Repairs 


Survey vessel Offshore Export Cable 
Surveys/Inspections (OECC)


Tugboat /Anchor 
handling tug supply 


vessel


Cable laying vessel 


Survey vessel Inter-Array, Inter-Link, and 
Offshore Export Cable 
Surveys/Inspections (SWDA)


Export cable repair


Anchor handling tug for 
Cable Repair Vessel 


NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB
Black 


Carbon
HAPs CO2e


CH4 as 
CO2e


N2O as 
CO2e


H2SO4
% Phase 2


Total Fuel 
Consumption 


(gal) 


Maximum Phase 2 Emissions for OCS Air Permit (US Tons) 


Cable Inspections


UNPLANNED ACTIVITIES
Cable Repairs 


OCS Air Permit All Phase 2 
Operational Emissions 1,730,313 287 5 72 10 9 1.0 19,339 0 1 0 7 0.8 20,676 4 248 0.04


OCS Air Permit Routine 
Phase 2 Operational 


Emissions 1,378,883 227 4 58 8 7 0.7 15,429 0 1 0 6 0.6 16,714 3 196 0.03


163,215


49,726


100%


100%


70%


60%


28,091


7,581


27 1 7 1 1 0 1,812 0 0 0 1 0 1,837 0 24


8 0 2 0 0 0 550 0 0 0 0 0 558 0 7


5 0 1 0 0 0 312 0 0 0 0 0 317 0 4


1 0 0 0 0 0 84 0 0 0 0 0 85 0 1


0


0


0


0
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Attachment B 


Project Design Envelope Parameters 







New England Wind Info 


WTGs/ESPs
Max Number of WTG/ESP Positions 130
Max Number of WTGs (Both Phases) 129
Max Number of WTGs Assuming Max Number of Co-located ESPs 127
Max Number of ESPs 5
Max Number of WTG/ESP Foundations 132
Min Number of Phase 1 WTGs 41
Max Number of Phase 1 WTGs 62
Max Number of Phase 2 WTGs 88
Max Number of Phase 1 ESPs 2
Max Number of Phase 2 ESPs 3
Max Number of Phase 2 WTG/ESP Positions 88
Max Number of Phase 2 WTG/ESP Foundations 89


Offshore Cable Lengths 
Max Phase 1 Inter-Array Cable Length 121 NM
Max Phase 2 Inter-Array Cable Length 175 NM
Max Phases 1&2 Inter-Array Cable Length 256 NM


Max Phase 1 Inter-Link Cable Length 11 NM
Max Phase 2 Inter-Link Cable Length 32 NM
Max Phases 1&2 Inter-Link Cable Length 43 NM


Max Number of Offshore Export Cables 5
Max Number of Phase 1 Offshore Export Cables 2
Max Number of Phase 2 Offshore Export Cables 3
Max Phase 1 Offshore Export Cable Length (2 Cables) 109 NM
Max Phase 2 Offshore Export Cable Length (3 Cables) 192 NM
Max Phases 1&2 Offshore Export Cable Length (5 Cables) 301 NM


Onshore Cable Lengths 
Max Phase 1 Onshore Export Cable Route Length  10.5 km
Max Phase 1 Onshore Grid Interconnection Route Length 2.9 km
Max Phase 1 Onshore Route Length 13.4 km
Max Phase 2 Onshore Export Cable & Grid Interconnect Route Length (each)  17.0 km
Max Phase 2 Onshore Export Cable & Grid Interconnect Route Length (two routes)  34.0 km


Assumed Schedule 
Assumed Offshore Construction Duration (each Phase, years) 2


New England Wind - Envelope and Distances Page 1 of 3 9/23/2022







Distances  


SWDA - Total Distances
Continuous path connecting WTG positions 129 NM
Continuous path connecting ESP positions 43 NM
Continuous path connecting all positions 146 NM
Maximum length of inter-array cables 256 NM
Maximum length of inter-link cables 43 NM
Maximum length of offshore export cables in SWDA (5 cables) 79 NM
Maximum length of Phase 1 offshore export cables in SWDA (2 cables) 19 NM
Maximum length of Phase 2 offshore export cables in SWDA (3 cables) 59 NM
CTV transit within SWDA 20 NM/trip
Daughter craft transit within SWDA 20 NM/day
SOV transit within SWDA 12 NM/day


OECC - Total Distances
Maximum length of offshore export cables in OECC (5 cables) 222 NM
Maximum length of Phase 1 offshore export cables in OECC (2 cables) 90 NM
Maximum length of Phase 2 offshore export cables in OECC (3 cables) 133 NM


Offshore Export Cables - Total Distances
Maximum length of offshore export cable in OECC + SWDA (5 cables) 301 NM
Maximum length of cables (deep water portion for 5 cables) 159 NM
Maximum length of cables (deep water portion for Phase 1 cables) 52 NM
Maximum length of cables (deep water portion for Phase 2 cables) 107 NM
Maximum length of cables (shallow water portion for 5 cables) 142 NM
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Distances for OCS Air Permit 


OCS Air Permit Distances - SWDA 
Centroid of SWDA Facility to OCS Air Permit Boundary 25 NM


OCS Air Permit Distances - Export Cables 
Route Length within SWDA (P1, cables 1 & 2): 8 NM
Route Length within SWDA (P2, cables 3 & 4): 16 NM
Route Length within SWDA (P2, cable 5): 20 NM
Route Length of OECC within OCS Air Permit Boundary (cables 1 & 2) 22 NM
Route Length of OECC within OCS Air Permit Boundary (cables 3-5) 15 NM
OECC Export Cable Length Contingency Outside Combined Lease Area 5%
Lease Area Export Cable Length Contingency 15%
Segment of OECC through VW1 8.4 NM
Length of Phase 1 Export Cable within OCS Air Permit Boundary (per Cable) 34 NM
Length of Phase 2 Export Cable (cables 3&4) within OCS Air Permit Boundary (per Cable) 34 NM
Length of Phase 2 Export Cable (cable 5) within OCS Air Permit Boundary (per Cable) 39 NM
Length of Phase 1 Export Cables within OCS Air Permit Boundary (2 Cables) 68 NM
Length of Phase 2 Export Cables within OCS Air Permit Boundary (3 Cables) 108 NM
Total Length of Export Cables within OCS Air Permit Boundary (5 Cables) 175 NM


% of Export Cables within OCS Air Permit Boundary (5 cables) relative to total cable length (5 c 58%
% of Phase 1 Export Cables within OCS Air Permit Boundary 39%
% of Phase 2 Export Cables within OCS Air Permit Boundary 61%


% of Export Cables within OECC and OCS Air Permit Boundary (both Phases) 44%


Phase 1 OECC Route in Shallow Waters within OCS Air Permit Boundary (cables 1&2) 7 NM
Phase 1 OECC Route in Deep Waters within OCS Air Permit Boundary (cables 1&2) 15 NM
Phase 2 OECC Route in Shallow Waters within OCS Air Permit Boundary (cables 3-5) 0.2 NM
Phase 2 OECC Route in Deep Waters within OCS Air Permit Boundary (cables 3-5) 14 NM


Phase 1 Cable Length in Shallow Waters within OCS Air Permit Boundary (cables 1&2) 8 NM per cable
Phase 1 Cable Length in Deep Waters within OCS Air Permit Boundary (cables 1&2) 26 NM per cable
Phase 2 Cable Length in Shallow Waters within OCS Air Permit Boundary (cables 3&4) 0.2 NM per cable
Phase 2 Cable Length in Deep Waters within OCS Air Permit Boundary (cables 3&4) 34 NM per cable
Phase 2 Cable Length in Deep Waters within OCS Air Permit Boundary (cable 5) 39 NM per cable


Length of Export Cables within Shallow Waters and OCS Air Permit Boundary (5 cables) 16 NM
% of Export Cables in Shallow Waters within OCS Air Permit Boundary (both Phases) 11%
% of Phase 1 Export Cables within OCS Air Permit Boundary and shallow waters 95%
% of Phase 2 Export Cables within OCS Air Permit Boundary and shallow waters 5%


Length of Export Cables within Deep Waters and OCS Air Permit Boundary (5 cables) 159 NM
% of Export Cables in Deep Waters within OCS Air Permit Boundary (both Phases) 100%
% of Phase 1 Export Cables within OCS Air Permit Boundary and deep waters 33%
% of Phase 2 Export Cables within OCS Air Permit Boundary and deep waters 67%
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Offshore Construction Activity Calculations 


Pile Driving Duration (Phases 1 and 2)
Number of WTGs 125
Max % of Jacket Foundations for WTGs 100%
Number of Jacket Foundation Piles for WTGs1 500
Number of ESPs (maximum) 5
Number of Jacket Foundation Piles for ESPs2 60
Maximum Duration of Pile Driving (hrs) + set up 6
Hours Spent Pile Driving 3360
Maximum Duration Using Noise Mitigation Devices (hrs) 6
Hours Using Noise Mitigation 3360
1) assumes all WTGs have 4-legged jackets
2) assumes five ESPs with 12-legged jacket foundations 


WTG Diesel Generator Use During Commissioning (Phases 1 and 2) 


Days of operation for construction & commissioning per WTG 10
Total hours of operation for construction & commissioning 30,960


Motion Compensation System Operation (Phases 1 and 2)
Max Number of Foundations 132
Assumed hours per foundation lift 2
Duration of heave compensation operation (hrs) 264


Delivery of Rock for Inter-Array and Inter-Link Cable Protection  (Phases 1 and 2) 
Average Rock Layer Thickness (m) 1.5
Total Area of Rock (m2) 99,900
Volume of Rock (m3) 149,850
Volume of Rock (ft3) 5,291,908
Approximate Bulk Density of Broken Granite (lb/ft3)1 100


Weight of Broken Gravel (tons) 264,595
Cable Protection Cargo Hold Capacity (m3)2 15,500
Cable Protection Cargo Hold Capacity (tonne)2 24,000
Number of Cable Protection Vessel Loads (based on volume) 10
Number of Cable Protection Vessel Loads (based on tonnage) 11
1) from http://www.tapcoinc.com/content/product_data/Tapco_Catalog_09_p88-94.pdf
2) from specification sheet of a typical fallpipe vessel


Offshore Export Cable Pull-In at the Landfall Sites
Number of Offshore Export Cable Conduits 5
Duration of Cable Tensioner Operation per Cable (hours) 45
Total Hours Using Cable Tensioner 225
Duration of Excavator Operation per Cable (hours) 27
Total Hours Using Excavator 135
Duration of Generator Operation per Cable (hours) 72
Total Hours Using Generator 360


Offshore Export Cable Shallow Water Burial
Number of Offshore Export Cables 5
Duration of Shallow Water Burial Tool Operation per Cable (hours) 165
Total Hours Using Generator 825
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Attachment C 


Supporting Tables 







Emission Factors 


Source # Vessel Type NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB Black Carbon HAPs  
1 Anchor Handling Tugs 9.26 0.24 2.16 0.34 0.33 0.079 636.09 0.004 0.03 4.0E-05 0.25 See HAPs Ratios Table 
2 Barge 13.61 0.63 1.40 0.45 0.42 0.362 588.90 0.004 0.03 1.2E-05 0.32 See HAPs Ratios Table 
3 Cable Laying 9.49 0.25 2.20 0.34 0.33 0.085 635.02 0.004 0.03 3.9E-05 0.25 See HAPs Ratios Table 
4 Crew 9.15 0.14 2.30 0.31 0.30 0.006 648.16 0.004 0.03 4.6E-05 0.23 See HAPs Ratios Table 
5 Dredging 9.60 0.28 2.13 0.36 0.34 0.112 630.62 0.004 0.03 3.7E-05 0.26 See HAPs Ratios Table 
6 Ice Breaker 9.92 0.45 1.78 0.40 0.38 0.230 610.83 0.004 0.03 2.5E-05 0.29 See HAPs Ratios Table 
7 Jackup 10.03 0.14 2.30 0.31 0.30 0.013 647.08 0.004 0.03 4.5E-05 0.23 See HAPs Ratios Table 
8 Research/Survey 9.86 0.22 2.25 0.34 0.33 0.066 638.26 0.004 0.03 4.2E-05 0.25 See HAPs Ratios Table 
9 Shuttle Tanker 9.05 0.63 1.40 0.45 0.42 0.362 588.90 0.004 0.03 1.2E-05 0.32 See HAPs Ratios Table 


10 Supply Ship 9.44 0.17 2.29 0.32 0.31 0.028 644.58 0.004 0.03 4.5E-05 0.24 See HAPs Ratios Table 
11 Tug 9.52 0.18 2.29 0.33 0.32 0.033 643.66 0.004 0.03 4.5E-05 0.24 See HAPs Ratios Table 


BOEM Default Auxiliary Engine EFs
Source # Vessel Type NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB Black Carbon HAPs  


12 Anchor Handling Tugs 9.88 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
13 Barge 12.57 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
14 Cable Laying 9.89 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
15 Crew 10.37 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
16 Dredging 9.85 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
17 Ice Breaker 10.09 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
18 Jackup 11.55 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
19 Research/Survey 10.21 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 


20 Shuttle Tanker 9.80 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
21 Supply Ship 10.43 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 
22 Tug 10.10 0.14 2.48 0.32 0.31 0.006 648.20 0.004 0.03 4.8E-05 0.24 See HAPs Ratios Table 


BOEM Default Helicopter EFs
Source # Helicopter Type NOX VOC CO PM10 PM2.5 SO2 CO2 CH4 N2O PB Black Carbon


32 Single 2.32 1.63 1.89 0.067978 0.066346 0.3 956.92 0.03 0.03 0 0.00862 45.36 157.5


33 Twin Heavy 34.66 2.4 2.67 0.824628 0.804837 2.11 6640.46 0.19 0.22 0 0.10463 314.74 188.2
34 Twin Light 3.14 3.66 4.28 0.096633 0.094314 0.5 1589.69 0.04 0.05 0 0.01226 75.35 177
35 Twin Medium 7.22 3.02 3.48 0.203107 0.198232 0.78 2459.92 0.07 0.08 0 0.02577 116.59 182.6


Source # Generator Type NOX1 VOC2 CO PM10 PM2.53 SO24 CO25 CH46 N2O7  PB HAPs8 


38 ESP Generator (~450 kW)10 5.7 0.14 5.0 0.1 0.097 0.000213 22.50 9.13E-04 1.83E-04 1.93E-06 3.53E-04 34.8 Marine 3 
39 WTG Temporary Generator (~150 kW)11 5.27 0.13 5.0 0.12 0.1164 0.000213 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 10 Marine 3 
41 Pile driving hammer (~747 kW)12 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 3.53E-04 53.6 Marine 2


42


Motion Compensation Platform Engine 
(~510 kW)13


7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 3.53E-04 39.8 Marine 2 


43 Air Compressor Engines (~399 kW)14 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 22 Marine 2 


44 Pull-in winch (~4.3 kW)15 7.3 0.18 8.0 0.8 0.776 0.000213 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 0.5
Marine 2 = 
Nonroad <37 kW 


45 Tensioner (~90 kW)16 7.0 0.17 5.0 0.3 0.291 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 6.5 Marine 2 
46 Excavator (~258 kW)17 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 12.1 Marine 2
47 Cable Landing Generator (~283 kW)18 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 18.5 Marine 2 
48 Burial Tool Engine (~410 kW)19 7.0 0.17 5.0 0.2 0.194 0.0142 22.50 9.13E-04 1.83E-04 1.93E-06 6.64E-04 22 Marine 2 


1) Assumed 97.6% of HC + NOx is Nox based on VW1 and South Fork OCS Air Permits
2) Assumed 2.4% of HC + NOx is VOC based on VW1 and South Fork OCS Air Permit 
3) Assumed PM10 is 100% of PM and PM2.5 is 97% of PM
4) Mass balance based on fuel consumption, 2 lbs SO2 per lb S
5) CO2 emission rate based on default Distillate Fuel No. 2 CO2 Emission Factor and Distillate Fuel No. 2  HHV from 40 CFR 98 Table C-1  
6) CH4 emission rate based on default Petroleum CH4 Emission Factor from 40 CFR 98 Table C-2 and Distillate Fuel No. 2  HHV from 40 CFR 98 Table C-1
7) N2O emission rate based on default Petroleum N2O Emission Factor from 40 CFR 98 Table C-2 and Distillate Fuel No. 2  HHV from 40 CFR 98 Table C-2
8) HAPs from AP-42 and based on fuel consumption 
9) Fuel use @ 100% load from spec sheets
10) Fuel use based on Caterpillar CAT® C15 ACERT 450 kW https://www.miltoncat.com/power-generation/c15-450kw-standby-(1).aspx
11) Fuel use based on Aggreko 125 kW genset https://www.aggreko.com/en-us/products/generator-rental/generators/diesel-generators/diesel-generator-125-kw
12) Fuel use based on Caterpillar C18 ACERT Marine Propulsion engine http://s7d2.scene7.com/is/content/Caterpillar/LEHM0004-00
13) Fuel use based on Caterpillar C18 (60 HZ) ACERT 545 ekW/681 kVA https://s7d2.scene7.com/is/content/Caterpillar/CM20180703-13921-26932
14) Fuel use based on Atlas Copco PTS 1600 Diesel 100% Oil-free Air Compressor https://www.atlascopco.com/content/dam/atlas-copco/construction-technique/specialty-rental/documents/datasheet/PTS1600%20T4%20datasheet.pdf
15) Fuel use based on PRAMAC P6000 https://www.pramac.com/product?id=2522&folder=94
16) Fuel use based on Caterpillar C4.4 82 ekW https://s7d2.scene7.com/is/content/Caterpillar/LEHM6179-01
17) Fuel use based on 25% less than 349D2 Tier 3 global fuel burn averages https://www.hawthornecat.com/sites/default/files/content/download/pdfs/Estimating_Owning_Operating_Costs_CPH_v1.1_03.13.14.pdf
18) Fuel use based on Aggreko Diesel Canopy Generator 350 kVA https://www.aggreko.com/en-au/products/generator-rental/generators/diesel-generators/canopy-generator-350-kva
19) Fuel use based on similar sized air compressor engine. 


Marine Paints EFs
Source # Emission Source NOx VOC1 CO PM10 PM2.5 SO2 CO2 HAPs 


49 Marine Paints 2.4
1) From highest VOC content of several marine coatings material sheets, based on White Ketamine Marine Primer http://www.cardinalpaint.com/assets/TDS/7M90-10-tds.pdf


BOEM Default Vessel Main Engine EFs Emission Factors (g/kW*hr)


Emission Factors (g/kW*hr)


Emission Factors (lb/hr)
Fuel Usage (gal/hr) Speed (mph) 


Generator and Other Offshore 
Construction Equipment EFs Emission Factors (g/kW*hr) Max Standby Fuel Usage 


(gal/hr)9 Regulatory Tier
Emission Factors (lb/gal)


 Emission Factors (lb/gal) 
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Load Factors 


Vessel/Engine Activity Source 


Cat. 3 Main (Propulsion) Engine Transit/cruise 0.83 NEI 2014
Cat. 3 Main (Propulsion) Engine Maneuvering 0.2 NEI 2014
Cat. 3 Main (Propulsion) Engine Hoteling 0 NEI 2014
Auxiliary Engines on Vessels w/ Cat. 3 Main Engines Transit/cruise EPA 2009
Auxiliary Engines on Vessels w/ Cat. 3 Main Engines Maneuvering NEI 2014
Auxiliary Engines on Vessels w/ Cat. 3 Main Engines Hoteling NEI 2014
Cat. 1/2 Main (Propulsion) Engine Transit/cruise 0.83 NEI 2014
Cat. 1/2 Main (Propulsion) Engine Maneuvering 0.2 NEI 2014
Cat. 1/2 Main (Propulsion) Engine Hoteling 0 NEI 2014
Cat. 1/2 Auxiliary Engine Transit/cruise See table below for vessels w/ Cat. 1 or 2 main engines NEI 2017
Cat. 1/2 Auxiliary Engine Maneuvering See table below for vessels w/ Cat. 1 or 2 main engines NEI 2017
Cat. 1/2 Auxiliary Engine Hoteling 0 NEI 2014


Main Engine During DP (non-O&M SOV) Maneuvering 0.4
based on vessel 
spec sheets


O&M SOV Auxiliary Engine During DP Maneuvering 0.2
based on in field 
operational data 


Sources:
EPA. 2009. Current Methodologies in Preparing Mobile Source Port-Related Emission Inventories: Final Report 
EPA. 2015.  Commercial Marine Vessels – 2014 NEI Commercial Marine Vessels Final
ERG. 2019. Category 1 and 2 Commercial Marine Vessel 2017 Emissions Inventory (2019). From 2017 NEI. 
Notes:
For vessels equipped with C3 propulsion engines, it was assumed that propulsion engines would not be operating while the vessel is dockside.
For vessels equipped with C1 and C2 propulsion engines, it was assumed that neither the propulsion or the auxiliary engines would be operating while dockside to conserve fuel.
Propulsion engine load factor for maneuvering was assumed to be 0.2, based on Entec’s European emission inventory (Entec 2002).


Load Factors for Auxiliary Engines on Vessels w/ Cat. 3 Main Engines
EPA Vessel Type (NEI Vessel Types) Cruise RSZ Maneuver Hotel 
Auto Carrier 0.15 0.3 0.45 0.26
Bulk Carrier 0.17 0.27 0.45 0.1


Container Ship 0.13 0.25 0.48 0.19
Cruise Ship (Passenger) 0.8 0.8 0.8 0.64
General Cargo (Supply, Vehicle Carrier) 0.17 0.27 0.45 0.22
Miscellaneous (Buoy Tender, Drilling, Fishing, FPSO, 
Icebreaker, Jackup, Miscellaneous, Pipelaying,  Research, 
Support, Well Stimulation) 0.17 0.27


0.45 0.22


OG Tug (Tug) 0.17 0.27 0.45 0.22
Reefer 0.2 0.34 0.67 0.32
RORO 0.15 0.3 0.45 0.26


Tanker (LNG Tanker, LPG Tanker, Crude Oil Tanker)
0.24 0.28


0.33 0.26


Sources: 
EPA. 2009. Current Methodologies in Preparing Mobile Source Port-Related Emission Inventories: Final Report. Table 2-7: Auxiliary Engine Load Factor Assumptions 
EPA. 2015.  Commercial Marine Vessels – 2014 NEI Commercial Marine Vessels Final. Table 4-17: Auxiliary Operating Loads.
.


Load Factors for Auxiliary Engines on Vessels w/ Cat. 1 & 2 Main Engines


Vessel Group
Auxiliary Operating Load 


Factor


Bulk Carrier 0.1


Commercial Fishing 0.43
Container Ship 0.19
Ferry Excursion 0.43
General Cargo 0.22
Government 0.43
Miscellaneous 0.43
Offshore support 0.56
Reefer 0.32
RORO 0.26
Tanker 0.26
Tug 0.43
Work Boat 0.43
Source: Eastern Research Group (ERG). 2019. Category 1 and 2 Commercial Marine Vessel 2017 Emissions Inventory (2019). Table 4. Auxiliary and Boiler Power Surrogates.


Load Factor 


See table below for vessels w/ Cat. 3 main engines (used more conservative RSZ LF)
See table below for vessels w/ Cat. 3 main engines 
See table below for vessels w/ Cat. 3 main engines 
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Fuel Consumption Rates 


OGV Main Engine Fuel Consumption Rates BSFC (g/kWh) Gal/kWh
Cat. 1 & 21 (main and auxiliary) 0.0635
Slow-speed Diesel, Marine Diesel Oil 185 0.057
Medium-speed Diesel, Marine Diesel Oil 203 0.063
Medium-speed Diesel, Marine Diesel Oil Auxiliary 217 0.067
1) Calculated from BOEM CO2 emission rate for Cat. 1 & 2 Marine Engines 
2) From"Current Methodologies and Best Practices in Preparing Port Emission Inventories" April 2009, Table 2-9: Emission Factors for OGV Main Engines, Table 2-16: Auxiliary Engine Emission Factors 


Fuel Consumption Calculations 
Diesel Fuel Density (lb/gal)1 7.10
Distillate Fuel No. 2 Higher Heating Value (MMBtu/gal)2 0.138
Distillate Fuel No. 2 CO2 Emission Factor (kg CO2/MMBtu)2 73.96


CO2 Emission Rate (kg CO2/gal) 10.21


Petroleum Default CH4 Emission Factor (kg CH4/MMBtu)3
3.00E-03


Distillate Fuel No. 2 CH4 Emission Rate (kg CH4/gal) 4.14E-04
Petroleum Default N2O Emission Factor (kg N2O/MMBtu)3 6.00E-04
Distillate Fuel No. 2 N2O Emission Rate (kg N2O/gal) 8.28E-05
Cat. 1 & 2 Maine Engine CO2 Emission Factor (gal/kW*hr)4 648.2000
1) From Table 3.4-1 AP 42
2) From 40 CFR Part 98 Table C-1: Default CO2 Emission Factors and High Heat Values for Various Types of Fuel
3) From 40 CFR Part 98 Table C-2: Default CH4 and N2O Emission Factors for Various Types of Fuel
4) From BOEM Offshore Wind Energy Facilities Emission Estimating Tool Technical Documentation Table 3: Weighted Marine Vessel Emission Factors 


EPA Current Methodologies and Best Practices in Preparing Port Emission Inventories 
(2009), Table 2-2: EPA Marine Compression Ignition Engine Categories 


Used approximate power ratings to determine engine category. Cat. 1: less than 1000 kW. Cat. 2: 1000 < kW < 3000. Cat. 3: 
greater than  3000 kW.


BOEM Offshore Wind Energy Facilities Emission Estimating Tool Technical Documentation 
(2017). 40 CFR Part 98 Table C-1 to Subpart C of Part 98—Default CO2 Emission Factors and 
High Heat Values for Various Types of Fuel


A fuel consumption rate of 0.064 gal/kW*hr was used for all Cat. 1 and 2 engines. The fuel rate was calculated from the CO2 
emission rate for Cat. 1 & 2 engines of 648.2 g/kW*hr using a Fuel Oil No. 2 CO2 emission factor of 73.96 kg CO2/mmBTU 
and a Fuel Oil No. 2 HHV of 0.138 mmBTU/gal.  


The dominant propulsion engine configuration for large Cat. 3 vessels is the slow-speed diesel (SSD) engine
SourceAdditional Fuel Consumption Notes
2014 National Emissions Inventory, Version 1 Technical Support Document (2016), pg. 4-
175


A BSFC of 185 g/kW*hr for SSD engines firing marine diesel oil (MDO) was used for Cat. 3 main engines EPA Current Methodologies and Best Practices in Preparing Port Emission Inventories 
(2009), Table 2-9: Emission Factors for OGV Main Engines 


A BSFC of 217 g/kW*hr for OGV auxiliary engines firing marine diesel oil (MDO) was used for Cat. 3 auxiliary engines EPA Current Methodologies and Best Practices in Preparing Port Emission Inventories 
(2009), Table 2-16: Auxiliary Engine Emission Factors
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Global Warming Potential Factors


GHG Name GWP
CH4 27.9
CO2 1
N2O 273


Global Warming Potential Factors


GWP values for 100-year time horizon are from Table 7.SM.7 of IPCC's Sixth 
Assessment Report (AR6). https://www.ipcc.ch/report/ar6/wg1/
downloads/report/IPCC_AR6_WGI_Chapter_07_Supplementary_Material.pdf
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2017 NEI HAPs Emission Factors and Ratios


Pollutant Source Pollutant Code Basis Fraction
1,3-Butadiene a 106990 VOC 0.001013
2,2,4-Trimethylpentane b 540841 VOC 0.00712
Acenaphthene a 83329 VOC 5.09E-05
Acenaphthylene a 208968 VOC 0.000118
Acetaldehyde a 75070 VOC 0.009783
Acrolein a 107028 VOC 0.001848
Ammonia c NH3 PM2.5 0.019247
Anthracene a 120127 VOC 0.000344
Antimony a 7440360 PM2.5 0.000615
Arsenic c 7440382 PM2.5 2.59E-05
Benz[a]Anthracene a 56553 PM2.5 8.82E-06
Benzene a 71432 VOC 0.004739
Benzo[a]Pyrene c 50328 PM2.5 4.18E-06
Benzo[b]Fluoranthene c 205992 PM2.5 8.35E-06
Benzo[k]Fluoranthene c 207089 PM2.5 4.18E-06
Benzo(g,h,i)Fluoranthene a 203123 PM2.5 0.000132
Cadmium a 7440439 PM2.5 0.000236
Chrysene a 218019 PM2.5 1.63E-05
Chromium (VI) b 18540299 PM2.5 7.24E-09
Dibenzo[a,h]anthracene a 53703 PM2.5 8.65E-06
Ethyl Benzene a 100414 VOC 0.000439
Fluoranthene a 206440 PM2.5 8.97E-05
Fluorene a 86737 VOC 0.000164
Formaldehyde a 50000 VOC 0.042696
Indeno[1,2,3-c,d]Pyrene c 193395 PM2.5 8.35E-06
Lead c 7439921 PM2.5 0.000125
Manganese b 7439965 PM2.5 3.22E-06
Mercury c 7439976 PM2.5 4.18E-08
Naphthalene a 91203 VOC 0.031304
Hexane c 110543 VOC 0.00279
Nickel c 7440020 PM2.5 0.000687
Polychlorinated Biphenyls c 1336363 PM2.5 4.18E-07
Phenanthrene a 85018 VOC 0.001356
Propionaldehyde a 123386 VOC 0.001517
Pyrene a 129000 PM2.5 3.37E-05
Selenium c 7782492 PM2.5 4.38E-08
Toluene a 108883 VOC 0.002035
Xylenes (Mixed Isomers) a 1330207 VOC 0.001422
o-Xylene a 95476 VOC 0.000513


0.1093
0.0213


Total Fraction of VOC  
Total Fraction of PM2.5  
a Agrawal, Harshit, William A Welch, J Wayne Miller, and David R Cocker. 2008. 'Emission Measurements from a 
Crude Oil Tanker at Sea,' Environmental Science & Technology, 42, no. 19: 7098-103. DOI: 10.1021/es703102y. Used 
data for auxiliary engine which burned marine gas oil with 0.06 wt % sulfur and 0.01 wt,% ash content.
b Speciation Profiles and toxic Emission Factors for Nonroad Engines in MOVES2014b, EPA-420-R-18-011, July 2018.
c Swedish Environmental Protection Agency, Swedish Methodology for Environmental Data; Methodology for 
Calculating Emissions from Ships: 1. Update of Emission Factors, 2004.
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HAPs Emission Factors for Generators and Other Offshore Construction Equipment


Pollutant
  


(lb/mmBtu) Notes Pollutant
  


(lb/mmBtu) Notes
Benzene 9.33E-04 C Benzene 7.76E-04 A
Toluene 4.09E-04 C Toluene 2.81E-04 A
Xylenes 2.85E-04 C Xylenes 1.93E-04 A
1,3-Butadiene 3.91E-05 C Formaldehyde 7.89E-05 A
Formaldehyde 1.18E-03 C Acetaldehyde 2.52E-05 A
Acetaldehyde 7.67E-04 C Acrolein 7.88E-06 A
Acrolein 9.25E-05 C Naphthalene 1.30E-04 B
Naphthalene 8.48E-05 C Total PAH 2.12E-04 B
Total PAH 1.68E-04 C Arsenic 4.0E-06 D
Arsenic 4.0E-06 D Beryllium 3.1E-07 E
Beryllium 3.1E-07 E Cadmium 4.8E-06 E
Cadmium 4.8E-06 E Chromium 1.1E-05 E
Chromium 1.1E-05 E Lead 1.4E-05 E
Lead 1.4E-05 E Manganese 7.9E-04 E
Manganese 7.9E-04 E Mercury 1.2E-06 E
Mercury 1.2E-06 E Nickel 4.6E-06 E
Nickel 4.6E-06 E Selenium 2.5E-05 E
Selenium 2.5E-05 E Total HAP 2.56E-03
Total HAP 4.81E-03


A = Emission Factor Source: AP-42, Table 3.4-3, 5th edition (April 2000)
B = Emission Factor Source: AP-42, Table 3.4-4, 5th edition (April 2000)
C = Emission Factor Source: AP-42. Table 3.3-2
D = Emission Factor Source: AP-42, Table 1.3-10, 5th edition (April 2000)
E = Emission Factor Source: AP-42, Table 3.1-5, 5th edition (April 2000)
Notes: 
HAPs emissions for diesel engines were estimated using the total lbs HAPs/MMBtu multiplied by the HHV for No. 2 fuel oil (0.138 MMbtu/gal) 
multiplied by the total gallons of fuel used. 


HAPs Emission Factors for Small (<600 hp) Uncontrolled Stationary 
Diesel Engines 


HAPs Emission Factors for Large (>600 hp) Uncontrolled 
Stationary Diesel Engines 
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SF6 Emissions 


SF6 Emissions from 
Offshore Electrical 


Equipment (Both Phases) 


SF6 Emissions from 
Offshore Electrical 


Equipment (Phase 1) 


SF6 Emissions from 
Offshore Electrical 


Equipment (Phase 2) 
Max SF6 Storage Capacity per Phase 2 WTG (kg) 19 N/A 19
Max SF6 Storage Capacity per Phase 2 WTG (lb) 42 N/A 42
Number of Phase 2 WTGs 86 N/A 86
Max SF6 Storage Capacity per Phase 1 WTG (kg) 19 19 N/A
Max SF6 Storage Capacity per Phase 1 WTG (lb) 42 42 N/A
Number of Phase 1 WTGs 41 62 N/A
Total Mass SF6 (lb) for WTGs 5,320 2,597 3,602
SF6 Storage Capacity per 220 kV GIS in ESP (kg) 125 125 125
SF6 Storage Capacity per 220 kV GIS in ESP (lb) 276 276 276
Number of 220 kV GIS in ESP per 800 MW 18 18 18
SF6 Storage Capacity per 66 kV GIS in ESP (kg) 85 85 85
SF6 Storage Capacity per 66 kV GIS in ESP (lb) 187 187 187
Number of 66 kV GIS in ESP per 800 MW 22 22 22
Total Mass SF6 in ESP per 800 MW (lb) 9,083 9,083 9,083
Phase 2 MW 1200 N/A 1200
Phase 1 MW 800 800 N/A
Total Mass SF6 (lb) for ESPs 22,708 9,083 13,625
SF6 Leak Rate (by weight) (% per year) 0.5% 0.5% 0.5%
GWP of SF6 25,200 25,200 25,200
WTG Annual GHG Emissions (CO2e) (tons/year) 335 164 227
ESP Annual GHG Emissions (CO2e) (tons/year) 1,431 572 858
Total Annual GHG Emissions (CO2e) (tons/year) 1,766 736 1,085
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Dynamic Positioning (DP) Load Factor (LF)
Load factor = percent of vessel's total power 
AS/MS = actual speed / max speed 


Purpose-built Offshore construction/ROV/Survey vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption
(m3/day) LF 


DP LF based on fuel 
consumption ratio


Fast transit (assume max) 15 1.00 50 1.00 0.32
Normal Transit 14.1 0.94 35 0.83 0.38
DP mode 16


Average 0.35
Heavy Lift Vessel


27,000                          
11,000                          


0.41


Service Operation Vessel


Mode Speed (kn) AS/MS 
Fuel Consumption 
(MT/day)  LF 


DP LF based on fuel 
consumption ratio


Max Speed 13 1.00 N/A 1.00 N/A
Service Speed 12 0.92 14.5 0.79 0.38
Service Speed 11 0.85 11 0.61 0.39
Service Speed 10 0.77 10 0.46 0.32
DP mode 7


Average 0.36
Service Operation Vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption 
(tonne/day) LF 


DP LF based on fuel 
consumption ratio


Max Speed 15.5 1.00 30 1.00 0.14
Service Speed 13 0.84 14 0.59 0.18
DP 4


Average 0.16


Service Operation Vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption 
(gal/hr) LF 


DP LF based on fuel 
consumption ratio


Max Speed 12 1.00 141.5 1.00 0.80
Service "eco" Speed 10 0.83 0.58
Transit 6 kn between wind turbines 6 0.50 59.8 0.13 0.24
Maneuvering in wind farm at DP-2 113.2
Stand-by near wind farm / overnight 40.9


Average 0.52


Anchor Handling Tug Supply Vessel


Mode Speed (kn) AS/MS 
Fuel Consumption
(tonne/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 13.5 1.00 22 1.00 0.25
Service 12 0.89 16 0.70 0.24
Eco mode 10 0.83 8.3 0.58 0.38
DP mode 5.4


Average 0.31


Total power during DP/maneuvering (kW)
Total Installed Power (kW)


Approximate DP LF
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Dynamic Positioning (DP) Load Factor (LF)


Anchor Handling Tug Supply Vessel 


Mode Speed (kn) AS/MS 
Fuel Consumption
(m3/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 13 1.00 29 1.00 0.59
Service 10 0.77 13 0.46 0.60
DP mode 17


Average 0.59
 Survey Vessel


Mode Speed (kn) AS/MS 
Fuel Consumption 
(gal/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 30 1.00 N/A 1.00 N/A
Steaming 22 0.94 600 0.83 0.14
Standby (DP) 100


Average 0.14
Survey Vessel


Mode Speed AS/MS 
Fuel Consumption 
(gal/day) LF 


DP LF based on fuel 
consumption ratio


Max speed 30 1.00 N/A 1.00 N/A
Normal Transit 22 0.73 300 0.39 0.13
Normal Transit 18 0.60 300 0.22 0.07
DP mode 100


Average 0.10
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Attachment D 


Avoided Emission Estimates 







Inputs  Phase 2
Assumed total capacity (MW) 1,200                                   
Capacity factor 50%
Maximum length per offshore export cable (km)1 119
Maximum length per onshore export and grid interconnection 
cable (km) 17
Total length per cable (km) 136
Average transmission loss factor @ 100 km2,3,4,5 3.1
Average transmission loss factor @ 150 km2,3,4,5 5.3
Interpolated transmission Loss Factor2,3,4,5 4.7%
Hours per year 8,760
Annual power generated (MW-hr) 5,008,346
Asssumed operating term (years) 30


Pollutant 


Avoided Emission Factor 
(g/MWH)1


Avoided Emission Factor 
(lb/MWH)1


Displaced Emissions from Conventional 
Power Generation 


(US tons/year) 
Displaced Emissions Over 
Project Lifespan (US tons) 


Fraction of 2018 NPCC 
New England Region 


Emissions (%)2


NOx 227 0.501 1,255 37,638 6%
SO2 121 0.266 666 19,983 9%
CO2e 424,795 936.5 2,345,191 70,355,723 8%


3) It was assumed that Phase 2 would use 275 kV HVAC cables to deliver 1,200 MW.
4) Transmission loss factors are based on the highest windfarm rated power provided in Lazaridis (2005) (i.e., 1000 MW).


Avoided Emissions for Phase 2 of New England Wind


2) From: Lazaridis, LP. 2005. Economic Comparison of HVAC and HVDC Solutions for Large Offshore Wind Farms under Special Consideration of Reliability. Tables 4.3 - 4.5: Average power losses in percent of the 
windfarm’s average output power for different windfarm rated power, average wind speed, transmission distances and transmission voltage levels.


5) Values for the Phase 2 275 kV export cables are approximated based on regression equations relating Voltage to Average Transmission Loss Factor for 132 kV, 220 kV, and 400 kV cables at 1000 MW. Equations are 
as follows:
For 100 km cable length: TLF = 302.49x-0.813 and for 150 km cable length: TLF = 198.89x-0.644 


where X = cable voltage in kW


Avoided Emissions - Phase 2 


1) Assumes the use of the OECC that travels from the northwestern corner of the SWDA along the eastern side of Muskeget Channel toward landfall sites in the Town of Barnstable.


2) Based on eGRID2018 (revised 3/9/2020) subregion annual emissions. 


1) Avoided emission factors use NPCC New England annual non-baseload output emission rates from EPA’s eGRID2018 revised 3/9/2020  https://www.epa.gov/sites/production/files/2020-
01/documents/egrid2018_summary_tables.pdf
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                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.67 2.73 2.78 2.81 1.63 1.61 1.59 1.57 1.19 1.13 1.1 1.07
100 km 5.13 5.26 5.36 5.43 2.92 2.87 2.83 2.81 2.85 2.64 2.51 2.43
150 km 8.13 8.3 8.44 8.54 4.97 4.85 4.77 4.71 5.93 5.4 5.07 4.84
200 km 11.98 12.17 12.32 12.45 7.86 7.62 7.47 7.38 18.47 17.54 16.93 16.52
250 km 14.28 14.12 14.03 13.97 13.55 13.08 12.78 12.59 - - - -
300 km 20.39 20.11 19.95 19.85 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.81 2.78 2.76 2.74 1.62 1.63 1.64 1.65 1.18 1.14 1.12 1.11
100 km 4.74 4.77 4.79 4.81 3.07 3.07 3.07 3.07 2.68 2.54 2.46 2.4
150 km 7.5 7.53 7.56 7.57 5.1 5.05 5.02 5.01 5.36 4.98 4.74 4.58
200 km 11.08 11.09 11.1 11.1 7.87 7.76 7.69 7.65 18.29 17.59 17.15 16.85
250 km 15.28 15.3 15.33 15.37 12.48 12.12 11.89 11.74 - - - -
300 km 19.96 19.74 19.61 19.53 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.83 2.86 2.89 2.91 1.89 1.9 1.91 1.92 1.23 1.21 1.2 1.19
100 km 5.39 5.47 5.53 5.58 3.31 3.35 3.39 3.42 2.68 2.58 2.52 2.49
150 km 8.45 8.57 8.66 8.73 5.38 5.41 5.44 5.47 5.14 4.85 4.68 4.57
200 km 12.31 12.45 12.55 12.64 7.64 7.49 7.51 7.44 17.17 16.8 16.6 16.49
250 km 14.6 14.57 14.55 14.55 12.53 12.23 12.04 11.92 - - - -
300 km 19.79 19.58 19.57 19.47 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 3.32 3.37 3.42 3.45 1.94 1.98 2.02 2.04 1.26 1.25 1.25 1.26
100 km 5.54 5.69 5.48 5.45 3.67 3.74 3.8 3.85 2.7 2.65 2.62 2.61
150 km 7.96 7.99 8 8.01 5.19 5.12 5.06 5.02 4.85 4.62 4.48 4.39
200 km 11.2 11.25 11.3 11.34 7.66 7.57 7.51 7.48 16.64 16.03 15.63 15.35
250 km 15.53 15.61 15.69 15.76 11.93 11.69 11.53 11.43 - - - -
300 km 20.04 19.94 19.9 19.88 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 2.88 2.9 2.92 2.94 1.85 1.84 1.83 1.9 1.31 1.33 1.34 1.36
100 km 5.52 5.59 5.63 5.67 3.17 3.34 3.33 3.32 2.55 2.47 2.4 2.36
150 km 8.66 8.75 8.82 8.87 5.16 5.15 5.15 5.15 4.63 4.43 4.31 4.23
200 km 12.15 12.31 12.44 12.54 7.79 7.75 7.74 7.74 16.23 15.85 15.61 15.45
250 km 15.13 15.12 15.11 15.11 11.84 11.66 11.55 11.48 - - - -
300 km 19.78 19.68 19.63 19.6 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 3.16 3.22 3.26 3.3 1.86 1.88 1.89 1.9 1.17 1.15 1.13 1.17
100 km 6.07 6.2 6.29 6.37 3.48 3.5 3.52 3.53 2.4 2.33 2.29 2.26
150 km 8.5 8.46 8.43 8.4 5.37 5.4 5.44 5.47 4.5 4.33 4.23 4.17
200 km 11.62 11.66 11.69 11.71 7.52 7.47 7.43 7.4 15.8 15.56 15.43 15.36
250 km 14.67 14.65 14.64 14.82 11.71 11.52 11.4 11.32 - - - -
300 km 19.67 19.49 19.45 19.42 - - - - - - - -


                Wind                 
Cable    Speed
Length 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s 8 m/s 9 m/s 10 m/s 11m/s


50 km 3.17 3.15 3.14 3.12 1.93 1.96 1.98 2 1.17 1.14 1.13 1.12
100 km 5.66 5.7 5.89 5.89 3.63 3.67 3.71 3.74 2.37 2.32 2.36 2.33
150 km 8.65 8.75 8.82 8.87 5.79 5.85 5.89 5.93 4.44 4.3 4.21 4.16
200 km 12.18 12.36 12.49 12.59 7.62 7.58 7.57 7.56 15.51 15.14 14.89 14.72
250 km 15.36 15.38 15.41 15.44 11.62 11.48 11.39 11.3 - - - -
300 km 19.54 19.53 19.47 19.43 - - - - - - - -


Note: loss calculations were performed for 3 three-core HVAC cables with XPLE insulation (the type of HVAC cable expected to be used for New England Wind)


500 MW


Transmission Loss Factors (%) for HVAC Cables for Different
Windfarm Rated Power, Average Wind Speed, Transmission Distances and Transmission Voltage Levels


400 MW
132 kV 220 kV 400 kV


132 kV 220 kV 400 kV


600 MW
132 kV 220 kV 400 kV


220 kV 400 kV
700 MW


132 kV


800 MW
132 kV 220 kV 400 kV


Source: Lazaridis, L., P. (2005). Economic Comparison of HVAC and HVDC Solutions for Large Offshore Wind Farms under Special Consideration of Reliability. Tables 4.3 - 4.5: 
Average power losses in percent of the windfarm’s average output power for different
windfarm rated power, average wind speed, transmission distances and transmission voltage levels.


900 MW
132 kV 220 kV 400 kV


1000 MW
132 kV 220 kV 400 kV
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EXECUTIVE SUMMARY 


Purpose of the Air Quality Modeling Report 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in Bureau of Ocean Energy Management (BOEM) Lease Area OCS-A 0534 in two 
separate, independent Phases. Phase 2 of New England Wind will include up to 88 offshore wind turbine 
generator (WTG)/electrical service platform (ESP) positions in the southwest portion of Lease Area OCS-A 
0534 along with associated offshore cables and onshore transmission system(s). For the purposes of Outer 
Continental Shelf (OCS) air permitting, Phase 2 of New England Wind is referred to as the “Project.” The 
Project’s offshore renewable wind energy facilities are located on the OCS within the Phase 2 portion of the 
Southern Wind Development Area (SWDA), referred to as the “Phase 2 SWDA.”  


The Project will generate clean, renewable electricity that will significantly reduce emissions from the ISO 
New England electric grid over its lifespan. However, there will be air emissions from vessels and equipment 
involved in the construction and operation of the Project on the OCS. Therefore, the Proponent is seeking an 
OCS Air Permit from the Environmental Protection Agency (EPA) for the construction and operation of the 
Project pursuant to the OCS Air Regulations (40 CFR Part 55). This report describes the air quality modeling 
analysis performed as part of the Project’s OCS Air Permit Application (the “Application”), and is provided as 
an appendix to the Application. The purpose of this modeling report is to demonstrate that the Project will 
not violate the National Ambient Air Quality Standards (NAAQS) or other related federal and Massachusetts 
air regulations.  


Air Emission Sources 


The Project’s air emission sources are mostly internal combustion engines, which will be used to power 
equipment and vessels during the construction and operation of the offshore facilities. The Project will be 
developed and permitted using a Project Design Envelope (PDE). This allows the Proponent to properly define 
and bracket the characteristics of the Project for the purposes of environmental review while maintaining a 
reasonable degree of flexibility with respect to the selection of key components (e.g., WTGs, foundations, 
offshore cables, and ESP[s]) as well as construction and operational logistics. For all modeled air-emitting 
activities, the Proponent has made a good-faith effort to identify conservative, yet realistic scenarios, 
generally choosing the scenario with more and larger air emission sources where multiple options exist. 
Additionally, the Proponent has tried to determine representative source parameters for the types of vessels 
that may be used during construction and operations and maintenance (O&M) activities. This general 
conservatism, combined with other conservative assumptions layered in the modeling process, is consistent 
with the PDE concept and allows for a demonstration of compliance with the applicable standards. Final 
construction and O&M methods may differ as the Project is optimized.  


Regulatory Basis 


The OCS Air Regulations found at 40 CFR Part 55, which implement Section 328 of the Clean Air Act (CAA), 
establish federal air pollution control requirements for OCS sources located beyond states’ seaward 
boundaries (i.e., in federal waters). Under 40 CFR Part 55, OCS sources located within 25 nautical miles (NM) 
of a state’s seaward boundary are also required to comply with the air quality requirements of the 
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Corresponding Onshore Area (COA). Section 328(a)(4)(c) of the CAA defines an OCS source as “any 
equipment, activity, or facility which—(i) emits or has the potential to emit any air pollutant, (ii) is regulated 
or authorized under the Outer Continental Shelf Lands Act [43 U.S.C. 1331 et seq.], and (iii) is located on the 
Outer Continental Shelf or in or on waters above the Outer Continental Shelf.” 40 CFR § 55 adopts the 
statutory definition of an OCS source and further clarifies that vessels are only considered OCS sources when 
they are permanently or temporary attached to the seabed, erected thereon, and used for the purpose of 
exploring, developing, or producing resources therefrom, or are attached to an existing OCS source. However, 
emissions from all vessels servicing or associated with an OCS source (when within 25 NM) are considered 
potential emissions from the OCS source.  


The OCS Air Regulations require the inclusion of construction (i.e., temporary) emissions and supporting 
vessel (i.e., mobile source) emissions when determining if a new source or modification to an existing source 
exceeds permit applicability thresholds. Because temporary and mobile source emissions are counted against 
the permitting thresholds, the Project is subject to Prevention of Significant Deterioration (PSD) regulations 
and Nonattainment New Source Review (NNSR). Under the PSD regulations, the Proponent must 
demonstrate compliance with the Class I Significant Impact Levels (SILs) for the Project during construction. 
For the Project’s O&M period, the Proponent must demonstrate compliance with the NAAQS and PSD 
increments.  


Air Quality Model and Model Inputs 


The Proponent uses the AERCOARE-AERMOD modeling system for this air quality analysis, which was 
approved for use by the EPA. Prognostic data from the Weather Research and Forecast (WRF) Model are 
used to derive the hourly surface data and upper air data (i.e., humidity, temperature, and water surface 
temperature) that are used for meteorological observations.  


The AERCOARE-AERMOD modeling system does not address secondary pollutant formation. Ozone modeling 
is not required because the Project is subject to NNSR for ozone (O3). For secondary formation of particulate 
matter 2.5 microns or smaller (PM2.5), the Proponent uses the View QLIK Modeled Emission Rate Precursor 
(MERP) methodology low level stack modeling results to derive a project-specific MERP in accordance with 
current EPA guidance. 


Receptors 


Although the Project is subject to PSD review, certain PSD modeling requirements do not apply to 
“temporary” emissions (such as construction emissions) if those emissions would not impact any Class I area 
or areas where an applicable increment is known to be violated (40 CFR Part 55.21(i)(3)). The Proponent has 
confirmed that there are no known PSD increment violations in the vicinity of the Phase 2 SWDA. The nearest 
Class I areas are over 300 kilometers (km) away; the maximum range of the AERCOARE-AERMOD modeling 
system is 50 km. Therefore, the Proponent initially models construction emissions by placing receptors at 50 
km using AERMOD. For those pollutants and averaging times that are above the Class I SIL at 50 km, the 
Proponent uses an alternative model that is capable of modeling impacts beyond 50 km (i.e., CALPUFF) to 
model the impacts at the nearest Class I area. The CALPUFF analysis is presented in a separate report. 
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The receptors for the Project’s operational period vary based on the type of activity performed. The receptor 
field is placed adjacent to the activity in areas where ambient air exists and the public could have access (e.g., 
outside of any temporary safety buffer zones established to protect the public). For O&M activities, a nested 
grid of receptors is utilized where receptors are placed close together in the area immediately surrounding 
the activity and at greater distances further from the O&M activity. It should be noted that almost all 
receptors are over water in locations where there cannot possibly be any residences and where the public is 
unlikely to remain for any extended period. For impacts that are greater than the SIL, a review of permitted 
sources (such as the Vineyard Wind 1 project) is conducted to evaluate whether the Significant Impact Areas 
(SIAs) could overlap. 


Documentation of Compliance 


For impacts that are greater than the Class II SILs, a NAAQS comparison is conducted. For comparison to the 
NAAQS, the Project’s modeled concentrations are added to measured background concentrations. The 
Proponent uses representative monitored background concentrations from Fall River, Massachusetts; East 
Providence, Rhode Island; and Providence, Rhode Island. Given the rural (over-water) environment of the 
Phase 2 SWDA, utilization of these predominantly urban monitoring locations for the background 
concentrations is anticipated to be conservative in nature.  


Other Analyses 


This modeling report analyzes predicted O&M impacts against Class II PSD increments using the AERCOARE-
AERMOD modeling system, generally as described above. The modeling report also analyzes impacts to 
visibility, soils and vegetation, and growth per the PSD regulations.  
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1.0 INTRODUCTION 


New England Wind is the proposal by Park City Wind LLC (the “Proponent”) to develop offshore renewable 
wind energy facilities in BOEM Lease Area OCS-A 0534 in two separate, independent Phases. Phase 2 of 
New England Wind will include up to 88 offshore WTG/ESP positions in the southwest portion of Lease 
Area OCS-A 0534 along with associated offshore cables and onshore transmission system(s). An overview 
of Phase 2 of New England Wind is provided on Figure 1-1. For the purposes of OCS air permitting, Phase 
2 of New England Wind is referred to as the “Project.” 


This air quality modeling report supplements the OCS Air Permit Application (the “Application”). The 
Application describes the Project (see Section 2), the Project’s OCS sources and potential emissions (see 
Section 3), and the applicable regulatory requirements (see Section 4), including requirements to perform 
air quality dispersion modeling. 


The purpose of this air quality modeling analysis is to demonstrate that the Project will not violate the 
NAAQS, PSD increments, and other applicable air regulations. The remainder of this report is organized in 
four sections. Section 2 describes the Project and model inputs. Section 3 describes the applicable air 
quality regulations that are related to the modeling analysis and presents the applicable air quality 
standards. Section 4 describes background air quality data and the air quality modeling methodology for 
the compliance demonstration. Section 5 presents the modeling results and compares them to relevant 
standards. Finally, Section 6 lists the reference documents used in compiling this modeling report. 
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2.0 PROJECT DESCRIPTION & MODEL INPUTS 


2.1 Project Description 


Section 2 of the Application provides a project description which focuses on the aspects of the 
Project that are relevant to OCS air permitting. A complete description of Phase 2 of New England 
Wind can be found in Volume I of the New England Wind Construction and Operations Plan (COP).  


Offshore wind technologies, particularly the size of commercially available WTGs, are advancing 
at a significant pace. Correspondingly, the vessels and technologies required to install such WTGs 
and their foundations are evolving rapidly. Because the evolution of offshore wind technology 
toward less expensive and more efficient concepts often outpaces the speed of permitting 
processes, Phase 2 of New England Wind is being developed and permitted using a Project Design 
Envelope (PDE). This allows the Proponent to properly define and bracket the characteristics of 
the Project for the purposes of environmental review while maintaining a reasonable degree of 
flexibility with respect to the selection of key components (e.g., WTGs, foundations, ESP[s]) as 
well as construction and operational logistics. 


Offshore construction will likely begin with scour protection, foundation, and offshore cable 
installation, followed ESP and WTG installation and commissioning. Offshore construction of the 
Project will require an array of vessels, many of which are specifically designed for offshore 
renewable wind energy facility construction and cable installation. Vessels such as heavy lift 
vessels (HLVs), heavy transport vessels (HTVs), tugboats, barges, supply vessels, and/or jack-up 
vessels will be used to transport the WTG, ESP(s), and their foundations to the Phase 2 SWDA. 


The Project will operate for up to 30 years or more. Throughout the operational period, the 
Proponent will conduct routine inspections and preventive maintenance. Corrective maintenance 
may occur periodically, and more significant repairs may be needed infrequently. 


2.2 Emission Calculations 


As described in Section 3.2.1 of the Application, the Project’s potential emissions are calculated 
by estimating the duration and intensity of emissions-generating activities and multiplying those 
estimates by appropriate emission factors. Since the Proponent is still selecting contractors and 
finalizing the design its facilities, certain engine sizes, operational activities, and other Project 
details may change after the submission of the Application. 


Emissions are calculated for commercial marine vessels, offshore generators, other offshore 
construction equipment, and fugitive emissions. The calculation methods are summarized in 
Section 3.2.1 of the Application and described more fully in Appendix A of the Application. 
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2.3 Stack Parameters 


The exact vessels and other equipment that will be used during the Project will not be known until 
much closer to the start of construction and operation. Therefore, the Proponent has made an 
attempt to determine representative dimensions and engine stack parameters for the types of 
vessels and other equipment that may be used during the Project from specification sheets and 
available literature.  


Because vessels (except jacked-up vessels) are in motion while operating, the emissions from 
vessels will not come from a fixed point in space. Emissions from certain moving vessels will be 
modeled as volume sources with the release heights described in Attachment 1. Downwash will 
only be addressed for engines on stationary structures (such as jack-up vessels and ESP[s]). 
Downwash is also conservatively considered for larger vessels when relatively stationary. 


2.4 Model Inputs 


Attachment 1 to this modeling report provides the model inputs, including emission rates and 
stack parameters. Attachment 1 also provides diagrams and maps showing the location and 
arrangement of the volume and point sources proposed for select construction and O&M period 
modeling scenarios. 
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3.0 REGULATORY REQUIREMENTS 


Section 4 of the Application provides a detailed description of applicable regulatory requirements. This 
modeling report provides additional details related specifically to the modeling compliance 
demonstrations.  


3.1 Prevention of Significant Deterioration Review 


The PSD program applies to new major sources of criteria pollutants or major modifications to 
existing sources in areas designated as being in attainment with or unclassifiable with the ambient 
air quality standards. As described in Section 4.2.2 of the Application, the PSD regulations apply 
to emissions of nitrogen oxides (NOx), volatile organic compounds (VOCs, as an ozone precursor), 
carbon monoxide (CO), particulate matter 10 microns or smaller (PM10), PM2.5, and greenhouse 
gases (GHGs). Thus, the Proponent must demonstrate that the Project’s NOx, VOC, CO, and 
particulate matter (PM) emissions will not cause or contribute to air pollution in excess of any 
ambient air quality standards described in Section 3.2 below. There are no ambient air quality 
standards for GHGs; therefore, no modeling is required for GHGs.  


3.2 Ambient Air Quality Standards 


The EPA has two sets of ambient air quality standards: National Ambient Air Quality Standards 
(NAAQS) and PSD increments.  


The EPA has developed NAAQS for several air contaminants, known as criteria pollutants, for the 
protection of public health and welfare. These criteria pollutants are sulfur dioxide (SO2), PM, 
(regulated separately as PM10 and PM2.5), nitrogen dioxide (NO2), CO, O3, and lead (Pb). The 
NAAQS consist of primary and secondary standards. Primary standards are intended to protect 
human health. Secondary standards are intended to protect public welfare from known or 
anticipated adverse effects associated with the presence of air pollutants, such as damage to 
property or vegetation. NAAQS have been developed for various durations of exposure.  


PSD increments are the maximum allowable increase in concentration above a baseline 
concentration for a pollutant. EPA has established increment standards for NO2, PM10, and PM2.5, 


which are subject to PSD review. In Massachusetts, the PSD increment for PM2.5 is tracked on a 
county-wide basis and PM10 and NO2 are tracked by town.  


PSD increments are broken down into three categories: Class I, Class II, and Class III. Class I 
increments are intended to be protective of Class I areas. Class I areas are geographic areas 
recognized by the EPA as being of the highest environmental quality and requiring maximum 
protection; these areas have special national or regional scenic, recreational, or historic value. 
The nearest Class I area to the Phase 2 SWDA is Lye Brook, which is approximately 301 km from 
closest point in the Phase 2 SWDA (see Figure 3-1). Class II areas comprise most of the United 
States (US) and there are currently no Class III areas.  
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The NAAQS and PSD increments are provided in Table 3-1. 


Table 3-1 NAAQS and PSD Increments 


Pollutant Averaging 
Period 


NAAQS 
(micrograms per cubic meter [µg/m3]) 


PSD Increments 
(µg/m3) 


Primary Secondary Class I Class II 


CO 
1-Hour 40,0001 Same None None 
8-Hour 10,0001 Same None None 


Pb Rolling  
3-month avg. 0.152 Same None None 


NO2 
1-Hour 1883 None None None 
Annual 1004 Same 2.52 252 


O3 8-Hour 137.45 Same None None 


PM2.5 
24-Hour 356 Same 21 91 


Annual 127 157 12 42 


PM10 
24-Hour 1501 Same 81 301 


Annual None None 41 171 


SO2 


1-Hour 196.08 None None None 
3-Hour None 1,3101 251 5121 


24-Hour None None 51 911 
Annual None None 22 202 


1 Not to be exceeded more than once per year 
2 Not to be exceeded 
3 98th percentile of 1-hour daily maximum concentrations averaged over 3 years 
4 Annual mean 
5 Annual fourth-highest daily maximum ozone concentration, averaged over 3 years 
6 98th percentile, averaged over 3 years 
7 Annual mean, averaged over 3 years 
8 99th percentile of 1-hour daily maximum concentrations averaged over 3 years 
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In order to facilitate this analysis, EPA historically has relied upon Significant Impact Levels (SILs) 
that represent thresholds of insignificant (i.e., de minimis) modeled source impacts. The SILs are 
intended to be small fractions of the NAAQS and PSD increment. EPA has recommended specific 
SILs for comparison to the NAAQS and a separate set of recommended SILs for comparison to the 
PSD increment. The PSD increment SILs are different for Class I, II, and III areas. 


There are no Class I PSD increment SILs for ozone. The PSD regulations state (at 40 CFR § 
52.21(i)(2)) that modeling is not required for a pollutant if the area is designated as nonattainment 
for the pollutant. Additionally, page 6 of the Legal Memorandum to Support the Application of 
Significant Impact Levels in the Air Quality Demonstration for Prevention of Significant 
Deterioration Permitting under the Clean Air Act states:  


Under this program, known as Nonattainment New Source Review (NNSR), sections 
173(a)(1) and 173(c) of the Act require increased emissions from a proposed major 
source or major modification located in a designated nonattainment area to be offset 
by an equal or greater reduction in actual emissions from other sources. 42 U.S.C. § 
7503(a)(1)(A), (c). There is no requirement in this part of the Act (like section 165I in 
the PSD provisions) to examine air quality in the affected area or the level or degree 
of air quality impact from the proposed emissions increase. 


Since the COA for the Project (Massachusetts) is treated as moderate nonattainment for ozone 
(see Section 3.3), no modeling is required for ozone.  


NO2 and PM10 Class I PSD increment SILs are described in detail in the July 23, 1996 Proposed 
Rulemaking (61 FR 38249). The PM2.5 Class I PSD increment SILs are described in the April 17, 2018 
Guidance on Significant Impact Levels for Ozone and Fine Particles in the Prevention of Significant 
Deterioration Permitting Program. There are no Class I PSD increment SILs for CO, GHGs, or 1-
hour NO2.  


Exceeding a PSD increment SIL would require a cumulative source analysis that accounts for any 
sources that have consumed the PSD increment within the Significant Impact Area (SIA). 
Exceeding a NAAQS SIL would require the Project’s pollutant concentrations to be combined with 
background air quality monitoring data and compared against the NAAQS. 


The recommended SILs for the Project are in Table 3-2, which breaks down the recommended 
SILs for NAAQS and PSD increments.   
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Table 3-2 Significant Impact Levels 


Pollutant Averaging Period 


Recommended Significant 
Impact Levels for 
NAAQS Analyses 


(µg/m3) 


PSD SIL Increments  
(µg/m3) 


Class I Class II 


CO 
1-Hour 2,0001 None 2,0001 


8-Hour 5001 None 5001 


Pb Rolling 3-Month None None None 


NO2 
1-Hour 7.52 None None 
Annual 1 0.11 11 


O3 8-Hour 1.963 None None 


PM2.5 
24-Hour 1.24 0.274 1.24 


Annual 0.25 0.055 0.25 


PM10 
24-Hour 51 0.31 51 


Annual 11 0.21 11 


SO2 


1-Hour 7.82 None None 
3-Hour 251 11 251 


24-Hour 51 0.21 51 
Annual 11 0.11 11 


1 Concentration not to be exceeded 
2 Highest 1-hour Modeled concentration averaged over 5 years 
3 Annual 4th Highest Daily Maximum 8-hour Concentration Averaged Over 5 years. 
4 Highest 24-hour modeled concentration averaged over 5 years 
5 Highest annual modeled concentration averaged over 5 years. 


 
As described in the Application, the Project has two distinct periods: (1) construction and (2) 
O&M. The air quality analyses for construction and O&M are described in further detail below in 
Sections 3.2.1 and 3.2.2, respectively. 


3.2.1 Ambient Air Quality Analysis for Construction Activities 


Although the Project is subject to PSD review, the PSD air quality modeling requirements under 
40 CFR Part 52.21 paragraphs (k), (m), and (o) are not applicable to “temporary” emissions if those 
emissions would not impact any Class I area or areas where an applicable increment is known to 
be violated (see 40 CFR Part 55.21(i)(3)). As stated in 43 FR 26394 col. 2, EPA typically considers 
sources operating for less than two years in a given location as temporary: 


Emissions occurring for less than 2 years at one location would generally be 
considered temporary. Emissions for longer periods of time might also be considered 
to be temporary (such as the emissions related to the construction of power plants 
or other large sources) but should be dealt with on a case-by-case basis.  
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The Proponent expects offshore construction of the Project to occur in under two years. 
Furthermore, construction activities at each individual WTG/ESP location will be ephemeral. As 
the foundations, WTGs, and ESP(s) are installed, vessels will frequently relocate from position to 
position, which are located at least 1 NM apart. As such, activities at a given location will occur 
for far less than two years.  


The Proponent notes that EPA precedent in 43 FR 26394 col. 2 does allow for the case-by-case 
review of specific situations in order to determine if the sources under consideration qualify as 
temporary. The Proponent believes that construction emissions should be considered temporary, 
even if offshore construction of a project were to exceed two years. 


The Project’s temporary emission sources thus require an assessment of the ambient air impacts 
to Class I areas and areas where the applicable PSD increment is known to be violated. Based on 
consultation with the Massachusetts Department of Environmental Protection (MassDEP), there 
are no areas in the vicinity of the Phase 2 SWDA where an applicable PSD increment is known to 
be violated.1  


To assess the Project’s ambient air impacts at Class I areas, construction emissions are modeled 
for comparison to the Class I PSD increment SILs. For NOx, CO, and PM10, only the Project’s direct 
construction emissions are modeled for comparison against the Class I PSD increment SILs.  


For PM2.5, emissions are comprised of two groups: primary emissions (i.e., emitted directly from 
a source) and secondary emissions (i.e., formed when precursor emissions such as SO2 and NOx 
undergo a chemical transformation in the atmosphere). EPA has established guidance for when a 
project is required to characterize both primary and secondary ambient impacts from PM2.5 based 
on the tons of direct PM2.5, NOx, and SO2 emitted annually. Since the Project’s potential emissions 
during construction are greater than or equal to 10 tons per year (tpy) of direct PM2.5 and exceed 
40 tpy of NOx, the Proponent is required to address both primary and secondary impacts from 
PM2.5.  


3.2.2 Ambient Air Quality Analysis for Operations and Maintenance Activities 


During O&M, emissions from the Project will be considerably lower than during construction. As 
the Project triggers PSD review for NOx, VOC, CO, PM10, PM2.5, and GHGs during construction, the 
Project requires an ambient air quality analysis that demonstrates compliance with the SILs, 
NAAQS, and PSD increments through air quality dispersion modeling for the operational period 
only. In addition, the Project requires an impact analysis to determine its direct and indirect 
effects on industrial growth in the area, soil, vegetation, and visibility. Each of these required 
analyses are described in detail below.  


 


1  Based on consultation with Glenn Pacheco on August 4, 2020 of MassDEP. 
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Consistent with 40 CFR Part 52.21(k)(1), this modeling analysis demonstrates that allowable 
emission increases from Phase 2 of New England Wind would not cause or contribute to air 
pollution in violation of any NAAQS or any applicable maximum allowable increase over the 
baseline concentration. Impacts from the Project are analyzed using the steps described below. 


3.2.2.1 Significant Impact Levels  


The first stage of an ambient air quality analysis is to determine whether the potential exists for 
the Project’s emissions to cause or contribute to a violation of the NAAQS or PSD increment. This 
stage of the analysis compares the impacts of the Project to SILs in order to determine if the 
Project will have a “significant impact” on air pollutant concentrations and establish whether a 
NAAQS or PSD increment modeling analysis is necessary. The SIA is determined for each pollutant 
above the SIL and considered for whether additional sources need to be accounted for in the 
cumulative source modeling. The approach for cumulative source modeling is described in Section 
3.2.2.4.  


The Project’s direct O&M emissions are first modeled for comparison to the SILs for the following 
pollutants: NOx, CO, and PM10. For pollutants or averaging times with impacts above the SIL, a 
NAAQS and/or PSD increment analysis is completed. 


For PM2.5, the impacts of both direct PM2.5 emissions and PM2.5 precursor emissions are 
addressed. This is because the Project has direct NOx emissions greater than 40 tpy during O&M. 
Therefore, according to Table V-2 in the Draft Guidance for Ozone and Fine Particulate Matter 
Permit Modeling, the Proponent addresses secondary formation using the MERP approach 
described in Section 4.4.1.1. The direct and secondary impacts are added together to compare to 
the SIL; if impacts are greater than the SIL, a NAAQS and/or PSD increment analysis is completed 
for PM2.5. 


3.2.2.2 NAAQS Analysis 


For pollutants or averaging times with impacts above the SILs for the NAAQS, a comparison is 
made to the NAAQS. The NAAQS are described in Table 3-1. As part of the modeling analysis, 
background concentrations from a representative monitoring site are added to the modeling 
results to compare against the NAAQS. The background data used for this analysis are described 
in Section 4.1. The Project’s direct PM2.5 emissions are modeled using the AERCOARE-AERMOD 
modeling system and secondary impacts are accounted for using the MERP approach described 
in Section 4.4.1.1. The PM2.5 direct and secondary impacts are combined with background 
concentrations for comparison to the PM2.5 NAAQS. 


3.2.2.3 PSD Increment Analysis  


For pollutants or averaging times with impacts above the Class II SILs, the PSD increment is 
modeled. The PSD increment is described in Section 3.2 and the specific PSD increments are 
included in Table 3-1. The amount of PSD increment available for a new project depends on 
whether the minor source baseline has been triggered. The minor source baseline is triggered 







5315/Phase 2 of New England Wind 3-8 Regulatory Requirements 
Air Quality Modeling Report  Epsilon Associates, Inc. 


when a PSD application is received for a new major source or a major modification and is 
determined to be administratively complete. Once the minor source baseline is triggered, 
increment consumption must be evaluated for changes that occur at all sources (including minor, 
area, and mobile sources) after that date.  


The Phase 2 SWDA is within 50 km of the following Massachusetts counties: Dukes and Nantucket. 
The Vineyard Wind 1 Wind Development Area Facility is within 50 km (the extent of the modeling 
domain). The Vineyard Wind 1 project triggered the minor source baseline for each of the 
pollutants subject to PSD review (i.e., NOx, PM10, and PM2.5) on January 29, 2019. Therefore, the 
Proponent will model each of the Project’s operational scenarios against the PSD increment for 
any pollutants and averaging times that are greater than the SIL.  


3.2.2.4 Cumulative Source Modeling 


No explicit cumulative source contributions are included in the PSD Class II modeling. Specifically: 


♦ No onshore emission sources are included in cumulative source modeling. Such sources 
are too far from the Phase 2 SWDA to cause any significant consumption of PSD increment 
in the vicinity of the Phase 2 SWDA.  


♦ Vineyard Wind 1 sources are not included in cumulative source modeling. Based on an 
evaluation of the SIA for the Project, an overlap with impacts from Vineyard Wind 1 
appears unlikely. 


♦ Sources from Phase 1 of New England Wind are not included in cumulative source 
modeling. Because O&M operations are intermittent, cumulative impacts are unlikely. 


♦ At this time, the Proponent is not aware of any other adjacent projects with an 
administratively complete OCS Air Permit Application. In any event, based on an 
evaluation of the SIA for elements of Phase 2 of New England Wind with impacts over the 
SIL, it appears unlikely that an adjacent project would significantly consume increment at 
the same time and place as Phase 2 of New England Wind. 


During the technical review of the Application, the Proponent will coordinate with EPA to ensure 
that any required PSD increment analysis satisfies assessment requirements. 


3.2.2.5 Visibility 


The Lye Brook Wilderness Area is the closest Class I area to the Phase 2 SWDA and is located 
approximately 301 km from the Phase 2 SWDA (see Figure 3-1). Based on correspondence from 
the Federal Land Managers (email from John Sinclair, US Forest Service, July 13, 2022) an explicit 
visibility modeling analysis is not required for the Project, per the requirements of 40 CFR Part  
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52.21(p). The Proponent notes that the Phase 2 SWDA is over 34 km from Martha’s Vineyard (i.e., 
the nearest inhabited land),2 and air emissions are unlikely to affect visibility at occupied locations. 
An explicit visibility analysis is therefore not needed. 


3.2.2.6 Soils and Vegetation 


PSD regulations require an analysis of air quality impacts on sensitive vegetation types with 
significant commercial or recreational value or sensitive types of soil. Evaluation of impacts on 
sensitive vegetation are performed by comparing the Project’s predicted impacts with screening 
levels presented in A Screening Procedure for the Impacts of Air Pollution Sources on Plants, Soils 
and Animals (EPA 1980). See Section 4.6 for additional details.  


Most of the designated vegetation screening levels are equivalent to or exceed NAAQS and/or 
PSD increments, so satisfaction of NAAQS and PSD increments assures compliance with sensitive 
vegetation screening levels.  


3.2.2.7 Growth 


The Proponent assesses the impact of emissions from secondary growth during O&M. This is 
described further in Section 4.7.  


3.3 State Requirements 


Under the OCS Air Regulations, OCS sources within 25 NM of a state’s seaward boundary are 
subject to the federal, state, and local requirements of the COA set forth in 40 CFR Part 55.14. In 
the Notice of Intent submitted on January 28, 2022, the Proponent identified Massachusetts as 
the Nearest Onshore Area (NOA) to the Project. Massachusetts became the designated COA 
following the process outlined in 40 CFR Part 55.5.  


The Massachusetts’ regulations that have been incorporated into 40 CFR Part 55 by reference are 
listed in Appendix A of the OCS Air Regulations; the applicability of these regulations is described 
further in Section 4.3 of the Application. The relevant Massachusetts regulations on air modeling 
center on documenting that the Massachusetts Ambient Air Quality Standards (MAAQS) are not 
being violated. The MAAQS are codified in 310 CMR 6.00 and are identical to the NAAQS (see 
Table 3-1). 


  


 


2  This distance is measured from the boundary of the Phase 2 SWDA (not the nearest WTG position) and excludes 
the two separate aliquots of Lease Area OCS-A 0534 located along the northeastern boundary of Lease Area 
OCS-A 0501 that the Proponent does not intend to develop as part of the Project.   
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Massachusetts’ NNSR regulations at 310 CMR 7.00: Appendix A are incorporated into the OCS Air 
Regulations. Massachusetts is part of the Ozone Transport Region. As such, Massachusetts 
counties are treated as moderate nonattainment areas for ozone (even in 
unclassifiable/attainment areas) and precursors to ozone (NOx and VOC) are subject to NNSR. 
Thus, the Project is subject to NNSR for both NOx and VOCs.  


3.4 Summary of Modeling Requirements 


Table 3-3 describes the various modeling requirements that are applicable to the Project’s 
emissions during construction and O&M.  


Table 3-3 Summary of Modeling Requirements for Phase 2 of New England Wind 


Modeling 
Requirement 


Temporary Construction 
Emissions 


Operational 
Emissions 


PSD Class I SIL Analysis (at 50 km) Yes No 
Secondary Formation of PM2.5 Yes Yes 
Ozone Analysis No No 
SIL Analysis for NAAQS and PSD Class 
II Areas 


No Yes 


NAAQS Analysis No For pollutants and averaging 
times over SILs 


Cumulative Source Modeling No For pollutants and averaging 
times with potential for 


impact overlap 
PSD Increment Analysis No Yes 
Visibility Assessment  No No 
Soils and Vegetation No Yes 
Growth No Yes 
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4.0 AIR QUALITY IMPACT ANALYSIS APPROACH  


The ambient air pollutant concentrations associated with the Project are analyzed using the methodology 
discussed in this section. Impacts of criteria emissions from the Project are modeled for comparison to 
ambient air quality standards. The modeling approach follows the guidance in EPA’s Guideline on Air 
Quality Models (EPA 2017) to ensure that the ambient concentrations will be protective of all applicable 
air quality standards. It further follows the air quality dispersion modeling protocol approved by EPA on 
August 24, 2022. 


In the New Source Review (NSR) Workshop Manual (EPA 1990), the air dispersion modeling analysis is 
separated into two distinct phases: 1) the preliminary analysis, and 2) a full impact analysis. In the 
preliminary analysis, only the significant increase in potential emissions of a pollutant from a proposed 
new source or the significant net emissions increase of a pollutant from a proposed modification are 
modeled. The results of this analysis are used to determine: 


♦ the worst-case stack parameters;  


♦ which criteria pollutants require a full impact analysis; and 


♦ the receptor locations to be used in the cumulative source modeling analysis (if necessary). 


The EPA does not require a full impact analysis for a pollutant if the results of the preliminary analysis 
indicate that the emissions from the proposed source or modification will not increase ambient 
concentrations by more than pollutant-specific SILs (see Table 3-2). 


4.1 Background Air Quality Data 


For impacts greater than the SIL, modeled concentrations due to emissions from the Project are 
added to ambient background concentrations to obtain total concentrations. These total 
concentrations are compared to the NAAQS and MAAQS.  


To estimate background pollutant concentrations, data was obtained via EPA’s website: 
https://www.epa.gov/outdoor-air-quality-data. Background concentrations were determined 
from the closest and most representative monitoring stations to the Phase 2 SWDA. The most 
representative monitoring site for SO2 and PM2.5 is also the closest monitoring site, which is 
located at Fall River in Massachusetts, approximately 87 km from the Phase 2 SWDA. The most 
representative monitoring site for CO and NO2 is in East Providence, Rhode Island at the Francis 
School approximately 110 km from the Phase 2 SWDA. The most representative monitoring 
station for PM10 is located at the Community College of Rhode Island in Providence, Rhode Island 
approximately 109 km from the Phase 2 SWDA. Given the rural environment of the Phase 2 SWDA, 
utilization of these predominantly urban monitoring locations for the background concentrations 
are anticipated to be conservative in nature. A summary of the background air quality 
concentrations based on 2018–2020 data is presented in Table 4-1; the background monitoring  
  



https://www.epa.gov/outdoor-air-quality-data
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data and calculations are provided in Attachment 2. For the short-term averaging periods and for 
annual average PM2.5, the form of the standard value is used; the highest monitored value is used 
for annual averages.  


Background concentrations for 1-hour NO2 do not appear in Table 4-1 as the Project will use the 
seasonal diurnal variation of measured data from Providence, Rhode Island (SEASHR option in 
AERMOD) using the 3-year (2018–2020) average of the 98th percentile background concentration 
by season and hour-of-day (per EPA 1-hour [hr] NO2 memo, March 1, 2011). These values appear 
in Table 4-2 below. 


Table 4-1 Observed Ambient Air Quality Concentrations and Selected Background Levels 


Pollutant 
Averaging 


Period 


Pollutant Concentration (µg/m3) NAAQS/ 
MAAQS 
(µg/m3) 2018 2019 2020 


Background  
Level 


CO  
1-Hour 1,375.2 1,719.0 1,489.3 1,719.0 40,000 
8-Hour 802.2 916.8 1,145.6 1,145.6 10,000 


NO2  Annual 12.2 12.4 11.6 12.4 100 


PM10  24-Hour 23.0 23.0 20.0 23.0 150 


PM2.5  
24-Hourc 15.0 15.0 17.0 15.7 35 


Annuald 6.8 6.6 6.2 6.5 12 


SO2  
1-Hour 10.5 7.9 7.9 8.8 196 
3-Houra 8.9 7.1 7.3 8.9 1,300 


Notes:  Conversion factors of 1 parts per million (ppm) =2620 µg/m3 SO2; =1146 µg/m3 CO; and =1882 µg/m3 NO2 used. 
* Data obtained from EPA at: http://www.epa.gov/airquality/airdata; 
a   Background level for 3-hr SO2 is the highest-second-high SO2 value (obtained from EPA website).  
b   Background level for 24-hr SO2 and PM10 is based on the highest-second-high value. 
c   Background level for 24-hr PM2.5 is the average concentration of the 98th percentile for three years.  
d   Background level for Annual PM2.5 is the average concentration of three years. 


 
Table 4-2 One-hour NO2 Background Values by Season/Hour of Day from Providence, Rhode 


Island1 


Hour 


One-hour NO2 Background Values (ppb) by Season/Hour 
of Day from Providence, Rhode Island1 


Winter Spring Summer Fall 
1:00 34 30 12 22 
2:00 38 30 11 23 
3:00 36 30 10 23 
4:00 36 32 10 23 
5:00 36 34 11 23 
6:00 35 39 14 25 
7:00 36 37 13 25 
8:00 37 28 14 25 
9:00 37 19 10 24 



http://www.epa.gov/airquality/airdata
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Table 4-2 One-hour NO2 Background Values by Season/Hour of Day from Providence, Rhode 
Island1 (Continued) 


Hour 


One-hour NO2 Background Values (ppb) by Season/Hour 
of Day from Providence, Rhode Island1 


Winter Spring Summer Fall 
10:00 33 13 8 21 
11:00 26 10 6 17 
12:00 22 8 6 13 
13:00 20 9 6 12 
14:00 21 9 5 11 
15:00 19 8 5 10 
16:00 25 9 5 12 
17:00 27 10 5 14 
18:00 33 11 6 20 
19:00 37 13 7 27 
20:00 37 16 9 27 
21:00 39 20 11 28 
22:00 38 24 14 27 
23:00 40 26 13 24 
24.00 38 30 13 25 


Notes: 
1. Aerometric Information Retrieval System (AIRS) code: 44-007-1010, 
Point of Occurrence (POC): 1  


NOx to NO2 Conversion 


Though the NAAQS are based on NO2 concentrations, the majority of NOx emissions are in the 
form of nitric oxide (NO) rather than NO2. Oxides of nitrogen undergo chemical conversion with 
atmospheric ozone to form NO2. EPA allows the use of the Ambient Ratio Method (ARM2) without 
prior approval from the regulatory agency. For this analysis, ARM2 with the default minimum and 
maximum NO2/NOx values of 0.5 and 0.9, respectively, is used. 


4.2 Air Quality Model Selection and Options 


The air quality model for this analysis is the American Meteorological Society/Environmental 
Protection Agency Regulatory Model (AERMOD) Modeling System with meteorological data 
prepared using the AERCOARE meteorological data preprocessor program. AERCOARE is used to 
implement the Coupled Ocean-Atmosphere Response Experiment (COARE) bulk flux algorithm. 


The Offshore and Coastal Dispersion (OCD) model is currently listed as the preferred model for 
over-water dispersion in EPA’s Guideline on Air Quality Models (see Section 4.2.2.3 of Appendix 
W). However, the Proponent uses the AERCOARE-AERMOD modeling system for this air quality 
analysis. The Proponent sought and was granted approval from EPA to use AERMOD-AERCOARE 
for Phase 2 of New England Wind on July 6, 2022. 
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4.2.1 AERCOARE-AERMOD Modeling System 


The COARE bulk flux algorithm is a series of equations which use the air-sea temperature 
difference, overwater humidity, and wind speed measurements to estimate the sensible heat, 
latent heat, and momentum fluxes. Version 3 of the COARE algorithm has been implemented 
within the meteorological data processor program, AERCOARE, to prepare meteorological data 
for use in AERMOD. AERCOARE, in conjunction with AERMOD, is an alternative model for 
assessing compliance with air quality standards when emission sources and dispersion occur over 
water.  


AERCOARE-AERMOD offers the following technical advantages, options, and features available in 
the model: 


1. The Plume Rise Model Enhancements (PRIME) downwash algorithm can be used to assess 
impacts in the cavity and wake regions of structures.  


2. The Plume Volume Molar Ratio Method (PVMRM) and Ozone Limiting Method (OLM) can 
be used to estimate the conversion of oxides of nitrogen (NOx) to NO2. The ARM2 
screening technique is used within this model. However, if further refinements are 
required, PVMRM or OLM is available.3 


3. Output can be generated in the statistical form that is needed to assess compliance with 
the newer statistically based NAAQS, such as 1-hour NO2, and PM2.5. 


4. The AERMOD-AERCOARE model can model multiple line sources and multiple area 
sources within the same model run and does not limit the number of sources that can be 
modeled simultaneously. 


5. The AERMOD-AERCOARE model can model volume sources. 


6. Calm wind conditions can be processed by the AERMOD-AERCOARE model. 


7. The dispersion algorithms used in the AERMOD portion of AERCOARE-AERMOD are 
considered state-of-art by EPA.  


8. AERCOARE-AERMOD does not artificially limit the number of receptors that can be 
considered in an analysis. 


9. AERCOARE will directly accept WRF data model predicted hourly meteorological output 
from the Mesoscale Model Interface (MMIF) program. 


 


3  EPA approval is required prior to using PVMRM or OLM for a regulatory modeling application. The Proponent 
would supplement this modeling report with the appropriate details concerning this Tier 3 modeling approach 
for EPA’s consideration. 
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It should be noted that while the AERCOARE-AERMOD modeling system contains algorithms for 
simulating the atmosphere that are technically superior to the OCD model, the OCD model 
currently has capabilities that the AERCOARE-AERMOD modeling system does not. Namely, OCD 
has algorithms to estimate the effects of both platform downwash and shoreline fumigation. 


The ESP(s) resemble platforms, so consideration of platform downwash effects is relevant. 
However, any platforms will be treated as solid structures without airflow under the platform. 
This procedure will result in an overestimate of downwash effects and lead to a conservative, 
overprediction of concentrations.  


Similarly, consideration of shoreline fumigation may be relevant, given the proximity of the Phase 
2 SWDA to shore. However, the Proponent will provide an analysis documenting that 
concentrations are below the Class II significant impact levels at the nearest publicly accessible 
state boundaries to the Project (therefore demonstrating that consideration of shoreline 
fumigation is not relevant). 


The EPA’s AERMOD model (Version 22112) is selected to predict concentrations from the 
emissions sources related to the Project. The use of AERMOD provides the benefits of using the 
most current algorithms available for steady state dispersion modeling. The AERMOD View 
graphical user interface (GUI) Version 10.2.1, created by Lakes Environmental, is used to facilitate 
model setup and post-processing of data. 


4.2.2 Modeling Options 


Modeling is performed with all regulatory options set. Regulatory default options adopted for the 
model include: 


♦ Use stack-tip downwash (except for building downwash). Stack-tip downwash is an 
adjustment of the actual stack release height for conditions when the gas exit velocity is 
less than 1.5 times the wind speed. For these conditions, the effective release height is 
reduced slightly based on the diameter of the stack and the wind and gas exit velocity. 
This option applies to point sources only. 


♦ Use the missing data and calms processing routines. The model treats missing 
meteorological data in the same way as the calms processing routine, i.e., it sets the 
concentration values to zero for that hour and calculates the short-term averages 
according to EPA's calms policy, as set forth in the Guideline on Air Quality Models 
(Appendix W to 40 CFR § 51). 
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A complete description of the AERMOD dispersion model may be found in the AERMOD User’s 
guide and the AERMOD model implementation guide.4,5 


4.2.3  Building Downwash 


AERMOD requires direction specific structure parameters to adequately incorporate the 
aerodynamic effects of structures on plume dispersion. The most recent version (04274) of the 
Building Profile Input Program with the Prime downwash algorithms (BPIP-Prime) is used to 
calculate these parameters. BPIP-Prime uses the stack information as well as the height 
information of nearby structures to calculate the required heights, widths, and setbacks required 
to account for downwash.  


Downwash is considered for the ESP(s) and the jack-up vessel(s). Each of these structures reside 
in a fixed location with generators or engines exhausting through a stack and therefore will 
experience the aerodynamic effects of downwash. The analyses also conservatively include 
downwash for larger vessels such as the SOV. Wind direction specific parameters generated by 
BPIP-Prime is input into AERMOD to account for potential downwash from nearby structures in 
the dispersion calculations. Building downwash is not considered for construction as the 
construction modeling evaluates impacts at receptors 50 km or further from the emissions 
sources, and the influence downwash at this distance is minimal.  


4.2.4  Urban/Rural Determination 
 


The AERMOD model is able to assign sources to a rural or urban category to allow specified urban 
sources to use the effects of increased surface heating under stable atmospheric conditions. Since 
the Phase 2 SWDA is surrounded by water, the rural dispersion classification is used. 


4.2.5 CALPUFF 


Gaussian Plume models such as AERMOD are limited to use within 50 km of a source. For 
pollutants and averaging times with impacts over the PSD Class I SIL at 50 km (other than PM10 
and PM2.5), CALPUFF is used to simulate concentrations for pollutants beyond 50 km. CALPUFF 
modeling is performed in accordance with the protocol approved by EPA on August 24, 2022, and 
the results of that modeling are provided in Attachment 3.  


 


4 EPA’s (2021c) User's Guide for the AMS/EPA Regulatory Model – AERMOD. 
5  EPA’s (2021a) AERMOD Implementation Guide. 
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4.2.6 Long Range Modeling of PM2.5 and PM10 


For PM2.5 and PM10, EPA performed long-range modeling using CAMx for hypothetical sources at 
ground level and at 90 meters (m). For the Vineyard Wind 1 project, EPA provided the results from 
this analysis at 300 km, provided that their use is properly supported, contextualized, and 
combined with secondary impact values. For Project impacts greater than the Class I SIL at 50 km, 
the Proponent uses these values to assess the impact from the Project at 300 km. 


This approach is a Tier 1 demonstration tool that uses existing technically credible and appropriate 
relationships between emissions and impacts developed from previous modeling, as described in 
section 5.2(e) of the Guideline. The approach is consistent with EPA Guidance. Based on its use 
for Vineyard Wind 1, the use of this procedure constitutes a valid and acceptable methodology to 
conservatively estimate PM10 and PM2.5 impacts. 


The air emission sources involved in the construction of the Project include vessels and engines. 
Generally, these sources exhaust through relatively short stacks that exhaust a few meters above 
the ocean. Generally, the exhaust parameters are more favorable for dispersion with exit 
temperatures and exhaust flows higher than the source used in the CAMx modeling by EPA. The 
modeling performed by EPA assumes that the 100 tons of emissions is emitted from a single point, 
whereas this Project's emissions on any given day occur over several kilometers. This means 
applying the modeling results from the CAMx modeling to this Project is conservative as the 
Project’s emission sources are initially more spread out and the exhaust parameters result in 
greater initial dispersion than EPA’s CAMx modeling would account for.  


For Vineyard Wind 1, EPA provided the highest daily average PM10 and highest daily average 
primary PM2.5 concentrations from a national subset of the hypothetical sources modeled using 
CAMx. Within this subset of hypothetical sources with surface releases of 100 tpy of PM10, the 
highest daily average PM10 concentration was 0.0193 micrograms per cubic meter (μg/m3) and 
primary PM2.5 concentration was 0.0123 μg/m3. These concentrations are used to conservatively 
approximate the concentration at 300 km from the Project by scaling the concentration by the 
tpy for PM10 and primary PM2.5 for this Project at 300 km. Total PM2.5 is quantified by adding the 
primary PM2.5 to the Project's estimate of secondary PM2.5 concentrations at 300 km (the 
approximate distance to the nearest Class I area). Table 4-3 presents Project-specific 24-hr PM10 
and 24-hr PM2.5 impacts using the approach described above.  


Table 4-3 Project Specific 24-hr PM10 and 24-hr PM2.5 Impacts at the Nearest Class I Area 


Pollutant 
Project 


Emission 
Rate (tpy) 


CAMx 
Modeled Emission 


Rate  
(tpy) 


CAMx 
Modeled Peak 


Impact  
(µg/m3) 


Project Scaled 
Primary  
(µg/m3) 


PM10 118 100 0.0193 0.0228 
PM2.5 114 100 0.0123 0.0140 
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4.3 Meteorological Data for Modeling 


For a near-field dispersion modeling application where there is no representative National 
Weather Service (NWS) station and it is prohibitive or infeasible to collect adequately 
representative site-specific data, EPA may allow the use of prognostic meteorological data for the 
analysis. EPA’s MMIF program can then be used to convert the prognostic meteorological data 
into a format suitable for dispersion modeling applications. When using prognostic meteorology, 
the most recent three years of prognostic data are preferred. Use of prognostic meteorological 
data requires concurrence from the appropriate reviewing authority and collaborating agencies 
that the data are of acceptable quality and representative of the modeling application. An analysis 
was provided to document that the prognostic meteorological data is acceptable for use in this 
modeling application (August 17, 2022) and approved by EPA (August 24, 2022). 


EPA provided the MMIF processed WRF data for 2018–2020. This data was processed by 
AERCOARE in order to generate the surface and profile meteorological data for AERMOD. The 
following parameters were selected in processing the meteorological data for the Project: 


♦ The data extraction point for the prognostic dataset was: 70.648° W, 40.904° N  


MMIF was run using the following settings: 


♦ Use of WRF output settings for mixing height (“AER_MIXHT = WRF”, as opposed to a 
MMIF-diagnosis of mixing height). 


♦ Use of surface characteristics provided by WRF (as opposed to use of AERSURFACE). 


♦ Use of a minimum mixing height of 25 m. 


♦ Use of a minimum absolute value of Monin-Obukhov Length of 5 m. 


AERCOARE was executed using the following settings: 


♦ Default settings recommended in EPA’s AERCOARE User’s Manual,6 except as specified 
below:  


o Minimum wind speed used by AERMOD is 0.283 m/s. Wind speeds below this value 
were considered calms; WSCALM = 0.283 m/s. 


o Mixing heights provided by WRF-MMIF were used, instead of calculated by 
AERCOARE. The minimum mixing height of 25 m, assigned under the MMIF processing 
step, was maintained. 


 


6  User’s Manual AERCOARE Version 1.0, EPA-910-R-008. 2012. 
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o Warm layer and cool-skin effects were not considered. 


o Friction velocity was determined from wind speed only; wave-height was not 
considered. 


The data provided by EPA were missing the final six hours in 2019 and 2020; these hours were left 
blank. The dataset received by EPA meets the minimum completeness criteria for air dispersion 
modeling. Winds are predominantly from the southwest. Figure 4-1 is the wind rose for the 2018–
2020 prognostic meteorological data for the Phase 2 SWDA.  


4.4 Air Quality Modeling Methodology 


As part of the demonstration that the PSD air quality modeling requirements under 40 CFR Part 
52.21 paragraphs (k), (m), and (o) are not applicable to construction activities, the Proponent 
demonstrates that modeled impacts remain below the Class I SILs for the Project during 
construction. For the Project during O&M, the Proponent demonstrates compliance with the 
NAAQS and PSD increment. The air quality modeling methodologies to document compliance for 
construction and O&M are described separately below.  


4.4.1 Construction Activities 


As discussed in Section 3.2.1, the Project’s construction emissions are temporary, and no 
applicable increment is known to be violated. PSD modeling requirements therefore do not apply 
if the construction emissions do not impact any Class I areas. The Proponent demonstrates this 
by modeling for comparison to the Class I PSD SILs. As described in Table 3-2, the Class I PSD SILs 
relevant to the Project comprise of both short-term (24-hour) and annual-based levels. 


Construction activities are dynamic, with construction occurring in one area of the Phase 2 SWDA 
on one day and in a different location the next day. Therefore, the modeling represents several 
typical construction activities occurring simultaneously to represent the "worst case" construction 
emissions. The proposed construction schedule is reviewed to identify the peak month of activity 
in order to assess the maximum short-term activities. The peak year of emissions is used to 
evaluate annual emissions.  


Much or most of the emissions will come from vessels that are in motion. As such, the location of 
the emission point will vary from minute to minute. The modeling represents certain vessel 
emissions as volume sources, where the volume represents a conservatively small estimate of the 
locations over which the vessel would move during the course of an hour. Emissions during 
transits (i.e., moving at-speed from one location to another) are included as line volume sources. 
Emissions from sources on jack-up vessels and ESP(s) are modeled as stationary point sources. 


 


  







Figure 4-1


3-Year (2018-2020) Wind Rose for the Prognostic Meteorological Data
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Although the nearest Class I areas are located over 300 km from the Phase 2 SWDA, the maximum 
range of the AERCOARE-AERMOD system is 50 km. Therefore, the Proponent initially models 
construction emissions using the AERCOARE-AERMOD system by placing receptors at 50 km. A 
ring of polar receptors is placed 50 km from the northwestern-most WTG as this is the closest 
location of emissions to the nearest Class I area. Receptors are placed at each degree, for a total 
of 360 receptors. Receptors are set at an elevation of 0 m. Figure 4-2 shows the receptors included 
in the air modeling of the Project’s construction emissions. 


Because there is no preferred model or screening approach for distances beyond 50 km, impacts 
at 50 km are evaluated against the Class I PSD increment SILs, CALPUFF is utilized for an analysis 
of impacts beyond 50 km. Screening modeling conducted to assess these impacts with a 
Lagrangian model (such as CALPUFF) does not require alternative model approval from EPA. 
CALPUFF modeling is performed following an approved protocol. The analysis for primary and 
secondary PM2.5 emissions is discussed in Section 4.4.1.1.  


4.4.1.1  PM2.5 Impacts from Construction Activities 


As discussed in Section 3.2.1, the analysis for PM2.5 must account for both the primary and 
secondary component of emissions. Primary PM2.5 emissions are emitted directly from a source 
whereas secondary PM2.5 emissions are formed in the atmosphere by precursor emissions such 
as SO2 and NOx. The chemical transformation of NOx and SO2 in the atmosphere to form 
secondary PM2.5 is described in EPA (2019) guidance: 


SO2 emissions are oxidized in the atmosphere to form sulfuric acid, which has a very 
low vapor pressure and tends to exist in the particulate phase. Particulate sulfuric 
acid reacts with ammonia to form ammonium bisulfate and ammonium sulfate. 
Aqueous phase reactions are also an important pathway for particulate sulfate 
formation. SO2 dissolves into cloud and fog droplets and is oxidized to sulfate via 
reaction pathways involving hydrogen peroxide, ozone and other oxidants. Since 
sulfate is essentially non-volatile under atmospheric conditions, sulfate formed in 
clouds persists as particulate sulfate after the cloud evaporates. Sulfur dioxide 
emissions reductions lead to reductions in particulate sulfate. The process is not 
completely linear, especially when aqueous phase production is significant, and so 
changes in SO2 emissions may not result in the same proportion of change in PM2.5 
sulfate concentration. 


Emissions of NOx are chemically transformed to nitric acid (HNO3) through gas-phase 
and heterogeneous reactions. Nitric acid may condense onto particles to form 
particulate nitrate depending on the conditions. Condensation of nitric acid onto 
particles is favored by low temperature, high relative humidity, and relatively less 
acidic conditions associated with high levels of ammonia and particulate cations. 
Nitric acid formation may be oxidant or NOx-limited, and PM2.5 ammonium nitrate 
formation may be limited by the availability of either nitric acid or ammonia or by  
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meteorological conditions. When PM2.5 ammonium nitrate is limited by the 
availability of ammonia, the formation regime is termed “ammonia-limited,” and the 
formation regime is termed “nitric acid-limited” when the opposite situation exists 
(Stockwell et al., 2000). In general, a decrease in NOx emissions will result in a 
decrease in PM2.5 nitrate concentration (Pun et al., 2007). Since PM2.5 ammonium 
nitrate formation is preferred under low temperature and high relative humidity 
conditions and in the presence of ammonia, ammonium nitrate concentrations tend 
to be greater during colder months and in areas with significant ammonia emissions. 
NOx emissions changes during warm temperatures may result in less change in 
ambient PM2.5 compared to cold months due to nitric acid staying in the gas rather 
than particle phase due to higher temperatures. Additionally, NOx emissions changes 
in places with very little or no ambient ammonia will cause little change in ambient 
PM2.5 ammonium nitrate. 


The Proponent addresses both primary and secondary impacts from PM2.5. This analysis includes 
the use of an Appendix W preferred model for assessing the primary impacts coupled with one of 
three secondary impact approaches described by EPA. The Proponent uses the Tier 1 approach 
using the Guidance on the Development of Modeled Emission Rates for Precursors (MERPs).7  


EPA performed a series of modeling runs at 113 different locations using hypothetical sources in 
the US to determine the highest daily 24-hr PM2.5 impacts and highest annual average PM2.5 
impacts from NOx and SO2 sources. As part of this modeling, EPA modeled two types of sources: 
those with "Low" level stacks (with a stack of 10 m) and those with "High" level stacks (with a 
release height of 90 m). Each of these sources were modeled in various regions of the country in 
order to characterize the regional variability in secondary PM2.5. For "High" stack modeling, EPA 
modeled three levels of emissions: 500 tpy, 1,000 tpy, and 3,000 tpy for each precursor (NOx and 
SO2). The "Low" level stack modeling was done at a single emission rate of 1,000 tpy for each 
precursor. 


The Project’s emissions during construction are primarily engines on vessels with stacks ranging 
in height from 2 to 43 m. Therefore, the Proponent will seek to utilize MERPs based on the "Low" 
level stack modeling. 


The EPA has established a MERPs VIEW QLIK application, which provides EPA Regional Offices, 
permit review authorities, and applicants access to EPA’s database of hypothetical single source 
modeled impacts of ozone and PM2.5 to support PSD applications. The MERPs VIEW QLIK has two 
tools; of those two tools, the Class I PSD increment Tier 1 Demonstration for PSD permits, called 
“illustrative hypothetical single source modeled impacts of maximum daily average,” is the most 
appropriate tool for this application.8 The MERPs VIEW QLIK provides concentrations by distance 


 


7  https://www3.epa.gov/ttn/scram/guidance/guide/EPA-454_R-19-003.pdf  
8  https://www.epa.gov/scram/merps-view-qlik#Modeled_Impacts_Distance 



https://www.epa.gov/sites/production/files/2020-09/documents/epa-454_r-19-003.pdf

https://www.epa.gov/scram/merps-view-qlik#Modeled_Impacts_Distance
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from the source as an approach for determining project-specific MERPs to relate precursor 
emissions and peak secondary pollutant impacts from specific or hypothetical sources. The 
guidance indicates that permit applicants should provide a narrative to explain how the project’s 
source emissions relate to the information provided as part of the Tier 1 demonstration tool. 


The Phase 2 SWDA is located over 300 km from the nearest Class I area (Lye Brook). Franklin 
County is the closest location to the Phase 2 SWDA modeled by EPA. As the rate of secondary 
PM2.5 formation is driven by both meteorology and the presence of ammonia, choosing the closest 
modeled location to the Phase 2 SWDA helps to characterize both considerations. However, based 
on feedback from EPA during the review of the Vineyard Wind 1 project, the hypothetical sources 
based in Bronx, New York (NY) and Norfolk, Massachusetts (MA) were also evaluated. 


The Proponent has summarized the CAMx modeling results for PM2.5 by distance for each of the 
averaging times and locations (annual and 24-hour). The Proponent derives a project-specific 
MERP by examining the CAMx modeling runs for nitrate and sulfate at 40 km and beyond. The 
Proponent then uses the maximum modeled nitrate and sulfate values beyond 40 km to 
determine secondary PM2.5 impacts to add to the direct PM2.5 impacts.  


For Project direct and secondary impacts that are greater than the Class I PSD SIL, the Proponent 
assesses the Project’s secondary impacts using the maximum CAMx output for each location at 
distances equal to 300 km from the closest Class I area. The summarized CAMx modeling results 
by distance, along with the proposed values to utilize for deriving the project-specific MERP, 
appear in Table 4-4 and Table 4-5 below. The per ton concentration is multiplied by the Project’s 
emissions in tons to derive the project-specific MERP. 


Table 4-4 CAMx Modeling Results for by Distance for PM2.5 Secondary Formation 


Max Concentration 
Greater than 40 km 


Nitrate Daily 
Concentration 


(µg/m3) 


Sulfate Daily 
Concentration 


(µg/m3) 


Nitrate Annual 
Concentration 


(µg/m3) 


Sulfate Annual 
Concentration 


(µg/m3) 


Norfolk, MA 0.043017 
(40 km) 


0.155332 
(40 km) 


0.002347 
(40 km) 


0.006018 
(40 km) 


Franklin, MA 0.036945 
(40 km) 


0.226149 
(40 km) 


0.003411 
(40 km)  


0.00543 
(40 km) 


Bronx, NY 0.015564 
(40 km) 


0.099466 
(40 km) 


0.000666 
(40 km) 


0.00305 
(40 km) 


Maximum CAMx 
Concentration 0.043017 0.226149 0.003411 0.006018 


Per Ton Concentration1 
(µg/m3/tpy) 0.00008603 0.00045230 0.00000682 0.00001204 


Estimated Project 
Concentration1 (µg/m3) 3.21E-01 1.31E-02 2.55E-02 3.49E-04 


1 Calculated by dividing the maximum CAMx concentration by 500 tpy. Estimated Project concentration is based on 
construction emissions of 3,735 tpy of NOx and 29 tpy of SO2  
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Table 4-5 CAMx Modeling Results at 300 km for PM2.5 Secondary Formation 


Concentration at  
300 km 


Nitrate Daily 
Concentration 


(µg/m3) 


Sulfate Daily 
Concentration 


(µg/m3) 


Nitrate Annual 
Concentration 


(µg/m3) 


Sulfate Annual 
Concentration 


(µg/m3) 


Norfolk, MA 0.013247 0.020441 0.000347 0.000835 


Franklin, MA 0.008749 0.024213 0.000268 0.000517 


Bronx, NY 0.000444 0.01589 0.000257 0.000444 


Maximum CAMx 
Concentration 0.013247 0.024213 0.000347 0.000835 


Per Ton Concentration1 
(µg/m3/tpy) 0.00002649 0.00004843 0.00000069 0.00000167 


Estimated Project 
Concentration1 (µg/m3) 9.89E-02 1.40E-03 2.58E-03 4.84E-05 


1 Calculated by dividing the maximum CAMx concentration by 500 tpy. Estimated Project concentration is based on 
construction emissions of 3,735 tpy of NOx and 29 tpy of SO2.  


4.4.2 O&M Activities 


Emissions from O&M of the Project will be much smaller in magnitude compared to construction 
emissions. However, similar to the activities during construction, O&M activities are dynamic. The 
air modeling methodology described below focuses on routine O&M activities and major repairs 
that are reasonably foreseeable; major unforeseen repairs are not covered in the O&M modeling.  


Section 2.3 of the Application describes the typical O&M activities that are anticipated to occur 
on an annual basis. As a worst-case approach for modeling against annual standards, vessel 
transits are included in the analysis to compare to the annual NAAQS and PSD increments. The 
annual modeling scenario corresponds to the daily/routine O&M that is expected to be performed 
for the Project each year. 


For the short-term standards, each O&M scenario (including reasonably foreseeable major repair 
activities) is modeled individually to determine which scenario represents the worst case for 
comparison to the short-term NAAQS and PSD increments. The O&M scenarios evaluated include 
daily/routine O&M, WTG component transport (in the event of blade repair), WTG inspection, 
maintenance, and replacement, cable inspections, operation of the stand-by generators located 
on the ESP(s), and cable inspections.  
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Similar to construction, much or most of the emissions will come from vessels that are in motion. 
As such, the location of the emission point will vary from minute to minute. The modeling 
represents certain vessel emissions as volume sources, where the volume represents a 
conservatively small estimate of the area over which the vessel would move during the course of 
an hour. Emissions during transits (i.e., moving at-speed from one location to another) are 
included as line volume sources for long-term standards and will not be included for short-term 
standards (because the source would spend no more than a few seconds at any one location). 
Emissions from sources on jack-up vessels and ESP(s) are modeled as stationary point sources.  


During O&M, the generators located on the ESP(s) will be exercised for reliability testing on a 
routine basis. The modeling accounts for this testing and assumes that the engines operate 
intermittently and no more than 500 hours in a year during O&M. Consistent with precedent, 
including the Vineyard Wind 1 and South Fork Wind OCS Air Permits, this limitation can be 
memorialized in the OCS Air Permit by establishing a condition that the Proponent shall limit the 
total hours of operation for each engine on the ESP(s) to no more than 500 hours per year during 
O&M.  


The receptors for O&M vary based on the type of operation performed. The receptor field is 
placed adjacent to the activity in areas where ambient air exists and the public could have access. 
Operations involving significant repair (i.e., involving a jack-up vessel, HLV, or similar with 
additional support vessels present, as necessary) would be considered active heavy work sites. 
The Proponent will request from the US Coast Guard (USCG) the establishment of 500 m 
temporary safety zones. These operations are modeled assuming a 500 m buffer. USCG safety 
zones for OCS Activities, which extend 500 m, are described at 33 CFR Part 147. More specifically, 
the USCG’s authority to enforce safety zones is described at 33 CFR Part 147.5 and the process for 
establishing safety zones is described at 33 CFR Part 147.10. Under the National Defense 
Authorization Act (2021), the USCG was granted authority to establish and enforce safety zones 
beyond 12 NM and within the Exclusive Economic Zone. For day-to-day operations and regular 
maintenance activities, including the use of the service operation vessel (SOV) to drop off 
equipment and crew and the reliability testing of stationary engines, the Proponent does not 
expect to request a safety zone. Such operations would instead be modeled assuming a standard 
25 m buffer. 


For O&M, a nested grid of receptors is utilized in which receptors are placed close together 
immediately surrounding the activity and at greater distances further from the O&M activity. It 
should be noted that the receptors are entirely over water, in locations where there cannot 
possibly be any residences, and where the public is unlikely to remain for any extended period.  


A representative grid depicting the nested grid of receptors for use during some O&M activities is 
shown in Figure 4-3. Receptor spacing is 25 m out to 1,000 m, 100 m out to 3,000 m, and 500 m 
out to 5,000 m. When O&M activities are spread across the Phase 2 SWDA the receptor grid is 
extended as shown in the representative grid in Figure 4-4. Based on the results of the modeling, 
the receptor field is refined to ensure that the maximum impacts from the different O&M 
activities are being captured and to capture the extent of any SIA.  







Figure 4-3
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Receptors used for the Project’s Operational Emissions (Extended Receptor Grid)
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4.4.2.1  PM2.5 Impacts from O&M Activities  


As discussed in Section 3.2.2.1, the analysis for PM2.5 must account for both the primary and 
secondary component of emissions. EPA’s (2018a) Guidance on Significant Impact Levels for 
Ozone and Fine Particles in the Prevention of Significant Deterioration Permitting Program 
established recommended SIL values for ozone and PM2.5 NAAQS. EPA is in the process of 
recommending an approach for modeling ozone and PM2.5 in the context of compliance 
demonstrations for NAAQS or PSD increments. On April 30, 2019, EPA finalized guidance centered 
on using the MERP approach as a Tier 1 screening approach. To model the Project’s O&M 
emissions, the Proponent will rely upon the Most Conservative (Lowest) Illustrative MERP Values 
(in tpy) by Precursor presented in Table 4.1 of the 2019 guidance for the Northeast (as the Phase 
2 SWDA is located off the East Coast) based on the Project’s operational emissions. Annual 
operational NOx emissions are 286 tpy and 1.0 tpy of SO2. Following the MERP Guidance, 
secondary impact on daily and annual PM2.5 is calculated according to the following equation: 


Secondary impact on daily or annual PM2.5 = (𝑁𝑁𝑁𝑁𝑁𝑁 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑆𝑆𝑓𝑓𝑆𝑆𝑓𝑓𝑆𝑆𝑆𝑆 𝑁𝑁𝑁𝑁𝑁𝑁 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀) ⁄ +
 (𝑆𝑆𝑁𝑁2 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑆𝑆𝑓𝑓𝑆𝑆𝑓𝑓𝑆𝑆𝑆𝑆 𝑆𝑆𝑁𝑁2 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀) ⁄ ;  


A value less than 100% indicates that the 24-hour PM2.5 or Annual PM2.5 SIL is not exceeded when 
considering the combined impacts of these precursors on daily and annual PM2.5, respectively (see 
Table 4-6 below). 


Table 4-6 Secondary Impact on Daily and Annual PM2.5 


 Daily PM2.5 Annual PM2.5 
NOx MERP (tpy) 2,218 10,142 


NOx from Project (tpy) 287 287 
SO2 MERP (tpy) 623 4,014 


SO2 from Project (tpy) 1.0 1.0 
Secondary Impact (%) 13.1% 2.9% 


 


Secondary PM2.5 impacts are added to primary impacts when comparing with relevant standards. 


4.5 Visibility 


As described in Section 3.2.2.5, Lye Brook is the closest Class I area to the Phase 2 SWDA and is 
located approximately 301 km from the closest point in the Phase 2 SWDA. The Proponent notes 
that the Phase 2 SWDA is over 34 km from Martha’s Vineyard (i.e., the nearest inhabited land), 
and air emissions are unlikely to affect visibility at occupied locations. An explicit visibility analysis 
is therefore not needed. The distances to each of the Class I areas within 500 km of the Phase 2 
SWDA are provided in Table 4-7.  
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Table 4-7 Distance to Class I Areas within 500 km of the Phase 2 SWDA 


Class I Area 
Distance from the 


Phase 2 SWDA 
(km) 


Acadia National Park 370.9 


Brigantine Wilderness 324.7 


Great Gulf Wilderness 366.3 


Lye Brook Wilderness 300.8 


Presidential Range-Dry River 
Wilderness 


346.0 


 


4.6 Soils and Vegetation 


As described in Section 3.2.2.6, PSD regulations require an analysis of air quality impacts on 
sensitive vegetation types with significant commercial or recreational value or sensitive types of 
soil. Evaluation of impacts on sensitive vegetation is performed by comparing predicted Project 
impacts with screening levels presented in A Screening Procedure for the Impacts of Air Pollution 
Sources on Plants, Soils and Animals (EPA 1980). These procedures specify that predicted impact 
concentrations used for comparison account for Project impacts and ambient background 
concentrations. 


To determine if the emissions from the Project will adversely impact surrounding vegetation, the 
modeled concentrations during O&M are compared to thresholds found in the screening 
guidance, as well as to NAAQS secondary standards. The NAAQS secondary standards were 
designed to protect public property, including crops and vegetation. Therefore, comparing 
modeled impacts to these thresholds adequately determines if potential impacts are significant. 
Consistent with available guidance (EPA 1990), the analysis includes applicable pollutants that will 
be emitted by the Project in significant amounts. The vegetative screening thresholds are 
equivalent to or exceed NAAQS and/or PSD increments. The vegetative screening thresholds are 
reported in Table 4-8 along with the relevant NAAQS for comparison purposes. The over-water 
modeling results indicate that vegetative screening thresholds shown in Table 4-8 could not be 
exceeded, even over water. Therefore, criteria pollutant air emissions from the Project will not 
negatively impact soils or vegetation. 
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Table 4-8 Vegetative Screening Thresholds 


Pollutant Averaging 
Period 


Secondary 
NAAQS 
(µg/m3) 


Vegetative 
Screening 
Threshold 


(µg/m3) 


Form of Modeled 
Comparison 


NO2 


4-hour N/A 3760 Maximum 1-hour 
1-Month N/A 564 Maximum 1-hour 
Annual 100 94 Annual 


CO Week N/A 1,800,000 Maximum 1-hour 
PM10 24-hour 150 N/A 24-hour 


PM2.5 
24-hour 35 N/A 24-hour 
Annual 0.49 N/A Annual 


Effects of air pollutants on soils involve indirect exposure to trace elements through deposition of 
the pollutant in the soil and later uptake by plants (EPA 1980, section 3.2.1). Effects are secondary, 
based on vegetative uptake and the impacts caused, rather than the direct impacts on soil. Since 
the effects are secondary, their impacts are evaluated on a long-term basis, rather than short 
term acute exposures. Pollutants accumulate in the soil over time. Therefore, long term (annual 
or longer) average concentrations are of interest. Given the variability of wind direction over 
longer periods, long term concentrations at a location are much lower than short term 
concentrations. 


The Project will not emit trace elements, such as chromium, cadmium, and mercury, in significant 
amounts. Trace elements are emitted from combustion of fossil fuels as particulates. The 
compounds bind with carbon residue and typically form particulate with over 10 μm diameters. 
Given their larger size and heavier mass, these particulates are generally deposited earlier in the 
plume transport, closer to the source’s location. 


The Project’s sources are immediately surrounded by ocean. The closest onshore location is 30 
km9 from the Phase 2 SWDA. Additionally, during annual operation, the total Project emissions of 
these trace element compounds are estimated to be less than 0.016 tpy. 


  


 


9  The closest point in Massachusetts to the Phase 2 SWDA is on Nomans Land, which is an uninhabited island that 
is closed to the public. The distance is measured from the boundary of the Phase 2 SWDA (not the nearest WTG 
position) and excludes the two separate aliquots of Lease Area OCS-A 0534 located along the northeastern 
boundary of Lease Area OCS-A 0501 that the Proponent does not intend to develop as part of the Project.  
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Given the extremely low emissions, the manner in which deposition occurs, the relatively large 
distance between the Project and the nearest soils, and the long-term averaging times, it would 
be highly unlikely that any deposited compounds would exceed soil impact concentration 
thresholds provided by EPA (EPA 1980). Therefore, the Project will not cause any impairment to 
soils. 


4.7 Growth 


During construction of the Project, the Proponent anticipates directly hiring a workforce spanning 
a diverse range of professions for fabrication, construction, and/or assembly of components. The 
Project will directly support an estimated minimum of 2,596 direct full-time equivalent (FTE) job 
years during the pre-construction and construction period. Spending associated with the Project’s 
construction is also estimated to generate and support a significant number of additional indirect 
and induced jobs. Specifically, direct payroll and non-payroll expenditures are expected to result 
in at least 4,425 indirect and induced jobs. 


During O&M, the Proponent anticipates opportunities for area marine trades industries including 
tug and other vessel charters, dockage, fueling, inspection/repairs, provisioning, and other port 
and harbor services. A number of ancillary services (e.g., materials storage and handling, tooling, 
engineering and fabrication services, day-to-day workflow management, facilities monitoring, 
data analysis, and performance optimization services) will also be required during O&M. 
Additionally, the Proponent anticipates sourcing many goods and services throughout the 
Project’s multi-decade O&M period from local and regional providers. The Project will create a 
number of well-paying, long-term jobs and generate tens of millions of dollars per year in local 
economic development opportunities. O&M of the Project is projected to generate at least 61 
direct FTEs annually for a total of 1,830 FTE job years assuming a 30-year operational life. The 
Project’s direct and indirect impacts are expected to support at least 149 indirect and induced 
jobs annually (4,470 FTE job years) during operations. 


If any new personnel move to the New England area to support the Project, a significant housing 
market is already established and available. Therefore, no new housing is expected. New 
commercial construction is not foreseen to be necessary to support the Project’s workforce. Thus, 
no new significant emissions from secondary growth during either construction or operations are 
anticipated. 
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5.0 RESULTS 


This modeling analysis demonstrates, using EPA-approved modeling techniques, that the proposed 
Project will not cause or significantly contribute to a violation of the NAAQS or other related federal and 
Massachusetts air quality standards. The modeling results are presented in Attachment 4.  


Construction impacts are temporary and will not impact any Class I areas or contribute to any existing PSD 
increment violation. 


Each of the operational scenarios are modeled for comparison to the NAAQS. Results from this modeling 
are post-processed (as described above) to report the result in the form of the standard. Results are then 
combined with the appropriate background ambient air quality value as described in Attachment 4. For 
PM2.5, results include the secondary impact analysis described above. Results from this analysis show 
that impacts for all modeled pollutants and averaging times are well below the NAAQS. Per the EPA, the 
NAAQS “provide public health protection, including protecting the health of "sensitive" populations such 
as asthmatics, children, and the elderly.” 


The PSD increment is run for the scenarios described in Attachment 4 for each of the pollutants and 
averaging periods where impacts were greater than the SIL. As discussed in Section 3.2.2.4, because the 
overlap of SIAs is unlikely, cumulative modeling is not performed. Results from this analysis are below all 
PSD increments for each pollutant and averaging period. Since all modeled O&M scenarios are below both 
the NAAQS and PSD increments, impacts from the proposed Project will not cause or contribute to a 
violation of ambient air quality standards.  


Given the distance of the Phase 2 SWDA from shore, air emissions are unlikely to affect visibility at 
occupied locations. Vegetative screening thresholds could not be exceeded, even over water, and it is 
highly unlikely that any deposited compounds would exceed EPA’s soil impact concentration thresholds; 
therefore, air emissions from the Project will not negatively impact soils or vegetation. No new significant 
emissions from secondary growth during either construction or operations are anticipated.  
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ATTACHMENT 1 MODEL INPUTS 


Air quality dispersion modeling inputs are aligned with the emission calculations in Appendix A of the OCS 
Air Permit Application (Air Emissions Calculation Methodology). The specific model inputs use emission 
rates described in Attachment A to Appendix A (Detailed Emissions Estimate) with stack parameters 
developed as-described in Section 2.3 of the Air Quality Modeling Report (Appendix B of the OCS Air 
Permit Application). Different air quality dispersion modeling runs use different parameters to 
appropriately describe emissions for the activity being analyzed, and to provide results relevant to the 
form of the standard. 


This attachment briefly describes the methodology for each relevant modeling analysis. Specific inputs 
are provided with the modeling files. 


♦ Class I Significant Impact Level for Construction, short-term standards, 50 km: Emission 
rates are consolidated for the peak hour of construction, assuming all activities are 
occurring at the single northwestern most location in the Phase 2 SWDA. No downwash 
is used. Emission rates are consolidated into a single representative stack. 


Secondary pollutant formation of PM2.5 is based on MERPS QLIK at 40 km as-described in 
Table 4-4 of the Air Quality Modeling Report. 


♦ Class I Significant Impact Level for construction, short-term standards, 300 km: For PM2.5 
and PM10, the modeling results provided by EPA for Vineyard Wind 1 (as described in 
Section 4.2.6 of the Air Quality Modeling Report) are scaled based on the construction 
emission rates (tons for the worst case year) to provide the primary concentration. 
Secondary pollutant formation of PM2.5 is based on MERPS QLIK at 300 km as-described 
in Table 4-5 of the Air Quality Modeling Report.  


♦ Class I Significant Impact Level for construction, long-term standards, 50 km: Emission 
rates are consolidated for the worst-case year of construction. No downwash is used. 
Emission rates are consolidated into a single representative stack. Transit emissions are 
represented as line volume sources transiting from the Phase 2 SWDA towards the Port 
of Origin until reaching 25 NM. Secondary pollutant formation of PM2.5 is based on MERPS 
QLIK at 40 km as-described in Table 4-4 of the Air Quality Modeling Report.  


♦ Class I Significant Impact Level for construction, long-term standards, 300 km: Emission 
rates are consolidated for the worst-case year of construction. No downwash is used. 
Emission rates are consolidated into a single representative stack. Transit emissions are 
represented as line volume sources transiting from the Phase 2 SWDA towards the Port 
of Origin until reaching 25 NM. Secondary pollutant formation of PM2.5 is based on MERPS 
QLIK at 300 km as-described in Table 4-5 of the Air Quality Modeling Report. For PM2.5, 
the modeled primary impacts at 50 km are conservatively repeated for 300 km. 
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For NO2, CALPUFF modeling is performed as-described in Attachment 3 of the Air Quality 
Modeling Report.  


♦ Class II short-term standards: Separate model runs are performed for separate activities; 
each activity would occur separated in space and time from the other activities. Three 
different activities are modeled: 


o O&M Typical: This includes the SOV, CTV, and SOV daughter craft visiting four 
different positions during the daytime, dropping off personnel and materials 
to perform routine activities as described in Section 4.4.2 of the Air Quality 
Modeling Report. The SOV is modeled as a “stationary” source with 
downwash for the time spent at each of the four locations. One of the 
positions is an ESP, with generators operating. The ESP is modeled as a solid 
structure with downwash. The CTV and SOV daughter craft are modeled as 
line-volume sources during daytime operation to address their movement 
between positions. At night, the SOV daughter craft will be brought on-board 
the SOV and have no emissions. The SOV and CTV are “parked” away from 
any structures at night, keeping within one general area while minimizing fuel 
use. This is represented by an area source between the four positions.  


The 24-hour impacts are modeled using the different locations each vessel 
will be over the course of a day. When comparing against 1-hour NO2 
standards, emission rates are scaled based on the number of hours the source 
will operate at any of the four locations divided by 8,760. 


o WTG Inspection & Maintenance: This includes a main jack-up vessel and a 
supporting vessel, plus a CTV to serve as guard vessel and facilitate transfer 
of materials and personnel. The jack-up vessels are modeled as stationary 
sources with downwash. The CTV is modeled as a line-volume source. As-
described in Section 4.4.2 of the Air Quality Modeling Report, this would be 
considered an active heavy work site, and a 500-meter safety buffer is 
established. Receptors are placed 500 meters from the structures. When 
comparing against 1-hour NO2 standards, emission rates are scaled based on 
the number of hours the activity could occur (anywhere in the Phase 2 SWDA) 
divided by 8,760. 


o Cable Inspection: This is representative of several smaller activities, including 
fisheries/benthic surveys and other environmental surveys/inspections. 
Cable inspections are explicitly modeled because the cable survey vessel is 
larger than the other survey vessels, with higher associated emissions. When 
comparing against 1-hour NO2 standards, emission rates are scaled based on 
the number of hours the activity could occur (anywhere in the Phase 2 SWDA) 
divided by 8,760. 
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♦ Class II long-term standards: A single model run is performed for all annual and non-
annual activities. Representative stacks are placed at each position, and a representative 
structure is placed allow for the calculation of downwash. Transit emissions are 
represented as line volume sources transiting from the Phase 2 SWDA towards the Port 
of Origin until reaching 25 NM. Emission rates are the annual average emission rate for 
each stack at each location. 


♦ Class II secondary PM2.5 formation: As described in Section 4.4.2.1 of the Air Quality 
Modeling Report, the most conservative MERP is applied (see Table 4-6). The impacts are 
calculated based on the secondary impact percentage, based on the SIL used for the 
appropriate illustrative MERP. 
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ATTACHMENT 2 BACKGROUND MONITOR DATA AND CALCULATIONS 


Background concentrations for CO, NO2, PM10, PM2.5 were obtained from EPA’s Air Quality System (AQS), 
Monitoring Values report1 for 2018-2020 excluding exceptional events. For SO2 data was obtained from 
EPA’s AQS using the ‘Pre-Generated Data Files’2  


♦ For CO data from the Francis School Monitor (AQS: 44-007-1010) in East Providence was 
used. For both the 1-hour and 8-hour CO NAAQS, the 2nd maximum was obtained for each 
of the years and the maximum value converted from PPM to µg/m3 using a conversion 
factor of 1 PPM = 1,146 µg/m3.  


♦ For annual NO2, data from the primary (POC: 1) Francis School Monitor (AQS: 44-007-
1010) in East Providence was used. The maximum value across the three years was 
converted from PPB to µg/m3 using a conversion factor of 1 PPB = 1.882 µg/m3.  


♦ For PM10 data from the Community College of Rhode Island Monitor (AQS: 44-007-0022) 
was obtained. There are two monitors at this location that measure PM10, the monitor 
with the higher 2nd maximum was used for each year. The maximum value from the three-
year period was used for PM10 background.  


♦ For PM2.5 data from the Fall River Monitor (AQS: 25-005-1004) was obtained. The 98th 
percentile concentrations were obtained for each year, and the average of the 98th 
percentiles were calculated to obtain the 24-hour background. For annual, the annual 
average concentrations were obtained for each year, to obtain background the annual 
concentrations were averaged over the three-year period. 


♦ For SO2 data from the Fall River Monitor (AQS: 25-005-1004) was obtained. The 99th 
percentile concentrations were obtained for each year, and the average of the 99th 
percentiles were calculated to obtain the 1-hour background. For the 3-hour SO2 NAAQS, 
the 2nd maximum was obtained for each of the years and the maximum value across the 
three years was used to determine background. For both the 1-hour and 3-hour averaging 
times, the final background values were converted from PPB to µg/m3 using a conversion 
factor of 1 PPB = 2.62 µg/m3.  


Background concentrations for 1-hour NO2 are calculated using the seasonal diurnal variation of measured 
data from Providence, Rhode Island. Three years (2018–2020) of hourly data are obtained from the AQS 
Monitoring Values report. Calculation of the average of the 98th percentile background concentration by 
season and hour-of-day follows guidance in the EPA 1-hour NO2 memo, March 1, 2011, Page 19. The data 
  


 
1 https://www.epa.gov/outdoor-air-quality-data/monitor-values-report  
2 https://aqs.epa.gov/aqsweb/airdata/download_files.html#Annual  







is sorted by season and hour, and the 98th percentile highest reading for each season/hour combination 
is identified and provided in Table 4-2 of the Modeling Report. Those seasonal hourly background readings 
are incorporated into the AERMOD model using the SEASHR option. 
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Limitations 


This analysis makes use of the CALPUFF model to predict annual average NO2 concentrations 


within three Class I areas. Modeling was performed using conservative assumptions with regard 


to chemistry and deposition.  


Source emissions and other emission parameters were provided to Exponent, Inc. (Exponent) 


for use in this modeling study and no evaluation of these parameters was performed. The results 


presented in this report are based on the best information available at this time. If additional 


information becomes available, Exponent may update or otherwise revise or amend the findings 


in this report.   
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CALPUFF Class I Simulations 


Purpose 


Exponent, Inc. (Exponent) conducted modeling on behalf of Park City Wind LLC to assess 


annual average NO2 concentrations within three Class I areas located in closest proximity to the 


New England Wind Phase 2 project site. The three Class I areas evaluated include: Lye Brook 


Wilderness Area located in Vermont, Presidential Range – Dry River Wilderness located in 


New Hampshire, and Brigantine Wilderness Area located in New Jersey. In this report, the 


results of the Class I modeling are compared with the annual NO2 Significant Impact Level 


(SIL) to demonstrate that the construction activities are not predicted to cause any exceedances 


of the annual NO2 SIL.  


Model Selection 


Class I SIL modeling has been conducted using the CALPUFF air dispersion model. CALPUFF 


is well suited for situations involving complex flows including spatial changes in meteorological 


fields due to factors such as the presence of complex terrain or the influence of water bodies, 


urbanization, plume fumigation (coastal fumigation or inversion break-up conditions), light 


wind speed or calm wind impacts, or other factors for which a steady-state-straight-line 


modeling approach is not appropriate. CALPUFF can account for the cumulative impacts of 


multiple spatially distributed sources within a large region and properly account for transport 


time and the potential for stagnation and recirculation. 


CALPUFF is recommended for Class I area air quality impact assessments by the Federal Land 


Managers Workgroup (FLAG, 2010). CALPUFF is also recommended by the U.S. 


Environmental Protection Agency (EPA) as the preferred model for Best Available Retrofit 


Technology (BART) analyses (Federal Register, July 6, 2005). 
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The modeling was conducted using CALPUFF version 5.8.5. Version 5.8.5 is the most recent 


regulatory version of CALPUFF approved and recommended by U.S. EPA and Federal Land 


Managers (FLM). CALPOST regulatory version 6.221 was used for postprocessing.  


Source Data 


Epsilon Associates provided Exponent emissions for various project construction sources 


associated with the development of Phase 2 of New England Wind (the “Project”). These 


emissions are consistent with those used in the near field modeling prepared in support of the 


Project. Project emissions are based on the Project’s potential-to-emit. The source inventory 


includes 242 point and 9,914 volume NOx emission sources. The configuration of all Phase 2 


sources is identical to the configuration modeled with AERMOD by Epsilon and is detailed in 


Epsilon, 2022.  


Meteorological Data 


Meteorological data were produced by EPA using the Weather Research and Forecast Model 


(WRF). Exponent obtained three years of WRF simulations (2018-2020) converted into 


CALMET format using the Mesoscale Model Interface Program (MMIF). MMIF allows 


prognostic model data to be reformatted directly into a CALPUFF-ready format and by-pass the 


calculations performed by the CALMET model. MMIF was run to pass through meteorological 


data fields and to maintain the 12-kilometer horizontal grid resolution of the parent WRF 


simulations. Default options in MMIF were used for the calculation of stability class and mixing 


heights. In the vertical, ten CALMET layers were defined consistent with the default layers 


specified by EPA/FLM guidance (layer tops of 20, 40, 80, 160, 320, 640, 1200, 2000, 3000 and 


4000 meters). The Lambert Conformal Conic (LCC) projection from original WRF simulation 


was maintained by MMIF and was further used in the CALPUFF simulations. The LCC 


parameters include an origin of 40.574 N, 97.0 W, standard parallels of 33 N and 45 N, and 


NWS-84 datum. 


Exponent evaluated the meteorological data fields supplied by WRF to ensure they reliably 


represent conditions within the modeling domain. Model performance was evaluated using wind 
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speed, wind direction, temperature, and specific humidity, which were compared to observed 


meteorological data within the modeling domain to evaluate if the WRF simulations provide a 


sufficiently representative set of meteorological parameters for air dispersion modeling. The 


meteorological data evaluation report was provided to the EPA in a separate document.  


Model Domain 


A modeling domain has been defined to encompass the project site and the three identified 


Class I areas (Lye Brook, Brigantine and Presidential Range – Dry River). This domain is 


shown in Figure 1. A buffer of at least 50 km is maintained around each Class I area and the 


project site in order to allow for potential recirculation of pollutants. A 12 km meteorological 


grid resolution consistent with the WRF simulations was used in the CALPUFF modeling. 


Class I Receptors 


The Class I modeling used Class I area receptors obtained from the National Park Service (NPS) 


data stored at the following web site:  


https://irma.nps.gov/DataStore/Reference/Profile/2249830. The 46 receptors for Brigantine 


Wilderness Area are shown in Figure 2, the 103 receptors for Lye Brook are shown in Figure 3 


and the 188 receptors for Presidential Range – Dry River are shown in Figure 4. 


The receptor locations are provided by NPS in latitude and longitude. These locations were 


converted to Lambert Conformal coordinates for use in CALPUFF consistent with the original 


WRF projection. Receptor heights provided in the downloaded receptor file were used in 


modeling. 


CALPUFF Configuration 


Exponent conducted modeling to calculate annual NO2 concentrations. No chemical 


transformation of NOx was performed in the modeling (MCHEM=0), which results in a 


conservative assessment of annual NO2 concentrations. NOx to NO2 conversions were 


calculated using CALPOST with a table of conversion rates which vary by NOx concentration. 



https://irma.nps.gov/DataStore/Reference/Profile/2249830
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The binned conversion rates are set to be consistent with the values used in the AERMOD 


ARM2 method, as presented in Table 1. Additionally, deposition was not modeled which 


resulted in further conservatism. For all other model options, CALPUFF was configured using 


settings consistent with the U.S. EPA Long Range Transport guidance.   
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Figure 1 CALPUFF modeling domain and modeled Class I areas.   
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Figure 2 Class I Area Receptors for Brigantine Wilderness Area 
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Figure 3 Class I Area Receptors for Lye Brook 
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Figure 4 Class I Area Receptors for Presidential Range – Dry River 
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Table 1. CALPOST inputs of NOx concentration and NO2/NOx ratio 


CALPOST input CALPOST input  


NOx concentration 
(µg/m3) 


NO2/NOx ratio NO2 concentration 
(µg/m3) 


112.82 0.9 101.5 
131.62 0.8495 111.8 
150.43 0.7962 119.8 
169.23 0.7454 126.1 


178.63 0.721 128.8 


188.03 0.6973 131.1 


197.44 0.6744 133.2 


206.84 0.6521 134.9 


216.24 0.6307 136.4 


225.64 0.61 137.6 


235.04 0.5901 138.7 


253.85 0.5527 140.3 


272.65 0.5174 141.1 


291.45 0.5 145.7 
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Annual NO2 Project Impacts 


Project NOx emissions were modeled with CALPUFF and converted to NO2 using CALPOST in 


order to determine annual NO2 impacts in the three Class I areas. The predicted annual NO2 


impacts were compared to the corresponding annual Class I SIL for NO2 (0.1 µg/m3). The 


comparison with the SIL was based on the maximum predicted annual impact in any of the three 


modeled years. 


The maximum predicted annual NO2 Project impacts for each Class I area are summarized in 


Table 2. All impacts are well below the corresponding Class I SIL for NO2. Therefore, the 


Project will not cause or contribute to any violations of the annual NO2 Class I PSD increment 


since its impacts are insignificant. 


Table 2. Annual NO2 Impacts at Class I Areas 


Class I Area 2018 2019 2020 max 


Brigantine Wilderness Area 0.015 0.010 0.008 0.015 


Lye Brook Wilderness Area 0.006 0.008 0.004 0.008 


Presidential Range –Dry River 0.009 0.008 0.007 0.009 
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Attachment 4 


Phase 2 of New England Wind Model Results 







Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 


(µg/m3)
Total Conc. 


(µg/m3)
SIL


(µg/m3) % of SIL Period Receptor Location (m)


PM2.5 24-Hour H 1.50 0.33 1.84 0.27 680% 7/4/18 Hr: 24 396421.10, 4570997.78, 0.00
PM10 24-Hour H 1.57 N/A 1.57 0.3 524% 7/4/18 Hr: 24 396421.10, 4570997.78, 0.00


NO2 Annual H 0.73 N/A 0.73 0.1 725% 2020 382159.20, 4582342.21, 0.00
PM2.5 Annual H 0.021 0.026 0.047 0.05 95% 2018-2020 381385.14, 4582745.16, 0.00
PM10 Annual H 0.03 N/A 0.03 0.2 13% 2020 382159.20, 4582342.21, 0.00


Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 


(µg/m3)
Total Conc. 


(µg/m3)
SIL


(µg/m3) % of SIL


PM2.5 24-Hour H 0.014 0.10 0.11 0.27 42%
PM10 24-Hour H 0.023 N/A 0.023 0.3 8%


PM2.5 Annual H 0.026 0.003 0.028 0.05 56% conservatively uses primary modeled PM2.5 impact at 50 km


Annual Construction


Class I Significant Impact Level Results (µg/m3) for Construction: 50 km


Annual Construction


WTG/ESP Install


Class I Significant Impact Level Results (µg/m3) for Construction: 300 km


WTG/ESP Install
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 
(µg/m3)


Total Conc. 
(µg/m3)


SIL
(µg/m3) % of SIL Period Receptor Location (m)


Significant 
Impact Area 


(km)


PM2.5 24-Hour H 11.9 0.2 12.0 1.2 991% 9/17/18 Hr: 24 358686.65, 4538364.94, 0.00 7.2
PM10 24-Hour H 30.8 N/A 30.8 5 617% 7/12/18 Hr: 24 359486.65, 4537414.94, 0.00 0.05


PM2.5 24-Hour H 2.7 0.2 2.9 1.2 228% 8/21/20 Hr: 24 359185.02, 4538667.48, 0.00 1.90
PM10 24-Hour H 2.8 N/A 2.8 5 56% 8/21/20 Hr: 24 359185.02, 4539667.48, 0.00 N/A


PM2.5 24-Hour H 1.5 0.2 1.7 1.2 128% 6/29/18 Hr: 24 360881.58, 4538455.58, 0.00 2.1
PM10 24-Hour H 1.6 N/A 1.6 5 32% 6/29/18 Hr: 24 360881.58, 4538455.58, 0.00 N/A


NO2 Annual H N/A >1 1
PM2.5 Annual H 0.01 <0.2 0.2
PM10 Annual H N/A <1 1


Significant Impact Area calculated based on primary modeled impacts, only.


See model output files for final annual results.


Annual


Cable Inspection


PSD Class II Significant Impact Level Results (µg/m3) for O&M


O&M Typical


WTG Inspection & Maintenance
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 


(µg/m3)
Total Conc. 


(µg/m3)
Increment


(µg/m3) % of SIL Period Receptor Location (m)


PM2.5 24-Hour H2H 6.9 0.2 7.1 9 77% 6/21/20 Hr: 24 359486.65, 4537414.94, 0.00
PM10 24-Hour H2H 27.9 N/A 27.9 30 93% 6/21/20 Hr: 24 359486.65, 4537414.94, 0.00


PM2.5 24-Hour H2H 2.6 0.2 2.7 9 29% 5/22/20 Hr: 24 359185.02, 4538667.48, 0.00


PM2.5 24-Hour H2H 1.2 0.2 1.4 9 13% 8/13/20 Hr: 24 360881.58, 4538455.58, 0.00


NO2 Annual H N/A <25 25
PM2.5 Annual H 0.01 <4 4
PM10 Annual H N/A <17 17


See model output files for final annual results.


PSD Class II Increment Results (µg/m3) for O&M


O&M Typical


WTG Inspection & Maintenance


Cable Inspection


Annual
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)


Secondary 
Formation 


(µg/m3)
Total Conc. 


(µg/m3)
SIL


(µg/m3) % of SIL Period Receptor Location (m)


Significant 
Impact Area 


(km)


1-hour H 977.9 N/A 977.9 2000 49% 9/2/18 Hr: 09 358485.64, 4538547.16, 0.00 N/A
8-Hour H 400.9 N/A 400.9 500 80% 9/16/18 Hr: 16 358485.64, 4538647.16, 0.00 N/A


NO2 1-Hour H 84.79 N/A 84.8 7.5 1130% 2018-2020 359536.65, 4537414.94, 0.00 11.1
PM2.5 24-Hour H 11.9 0.2 12.0 1.2 991% 9/17/18 Hr: 24 358686.65, 4538364.94, 0.00 7.2
PM10 24-Hour H 30.8 N/A 30.8 5 617% 7/12/18 Hr: 24 359486.65, 4537414.94, 0.00 0.05


1-hour H 45.7 N/A 45.7 2000 2% 6/27/19 Hr: 24 359310.02, 4538667.48, 0.00 N/A
8-Hour H 30.8 N/A 30.8 500 6% 9/25/20 Hr: 08 359210.02, 4538642.48, 0.00 N/A


NO2 1-Hour H 5.7 N/A 5.7 7.5 76% 2018-2020 358364.75, 4539118.59, 0.00 N/A
PM2.5 24-Hour H 2.7 0.2 2.9 1.2 228% 8/21/20 Hr: 24 359185.02, 4538667.48, 0.00 1.895
PM10 24-Hour H 2.8 N/A 2.8 5 56% 8/21/20 Hr: 24 359185.02, 4539667.48, 0.00 N/A


1-hour H 61.3 N/A 61.3 2000 3% 4/29/18 Hr: 5 358100.68, 4538238.26, 0.00 N/A
8-Hour H 61.3 N/A 61.3 500 12% 4/29/18 Hr: 5 358100.68, 4538238.26, 0.00 N/A


NO2 1-Hour H 4.53 N/A 4.5 7.5 60% 2018-2020 358299.75, 4538257.51, 0.00 N/A
PM2.5 24-Hour H 1.5 0.2 1.7 1.2 128% 6/29/18 Hr: 24 360881.58, 4538455.58, 0.00 2.1
PM10 24-Hour H 1.6 N/A 1.6 5 32% 6/29/18 Hr: 24 360881.58, 4538455.58, 0.00 N/A


NO2 Annual H N/A >1 1
PM2.5 Annual H 0.0056 <0.2 0.2
PM10 Annual H N/A <1 1


Significant Impact Area calculated based on primary modeled impacts, only.


See model output files for final annual results.


Annual


Cable Inspection


CO


NAAQS Significant Impact Level Results (µg/m3) for O&M


O&M Typical


CO


WTG Inspection & Maintenance


CO
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Poll.
Averaging 


Time Form


Max Modeled 
Conc. 


(µg/m3)
Background 


(µg/m3)
Secondary 


Impact (µg/m3)
Total Conc. 


(µg/m3)
NAAQS 
(µg/m3)


% of 
NAAQS Period Receptor Location (m)


NO2 1-Hour H8H 26.3 62.0 N/A 88.3 188 47.0% 2018-2020 359536.65, 4537414.94, 0.00
PM2.5 24-Hour H8H 4.40 15.7 0.155 20.3 35 58% 2018-2020 360424.44, 4538204.08, 0.00
PM10 24-Hour H4H 24.2 23 N/A 47.2 150 31% 9/16/18 Hr: 24 359636.65, 4537464.94, 0.00


PM2.5 24-Hour H8H 1.57 15.7 0.16 17.4 35 49.8% 2018-2020 359182.94, 4538660.89, 0.00


PM2.5 24-Hour H8H 0.71 15.7 0.16 16.6 35 47.3% 2018-2020 360389.71, 4538406.23, 0.00


NO2 Annual H 12.4 N/A <100 100
See model output files for final annual results.


Annual


Cable Inspection


NAAQS Results (µg/m3) for O&M


O&M Typical


WTG Inspection & Maintenance
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0.043017 0.155332 0.002347 0.006018
(40 km) (40 km) (40 km) (40 km)


0.036945 0.226149 0.003411 0.00543
(40 km) (40 km) (40 km) (40 km)


0.015564 0.099466 0.000666 0.00305
(40 km) (40 km) (40 km) (40 km)


Maximum CAMx Concentration 0.043017 0.226149 0.003411 0.006018


Per Ton Concentration1 (µg/m3/tpy) 0.00008603 0.0004523 0.00000682 0.00001204


Estimated Project Concentration1 (µg/m3) 3.21E-01 1.31E-02 2.55E-02 3.49E-04


Concentration at 


300 km


Maximum CAMx Concentration 0.013247 0.024213 0.000347 0.000835


Per Ton Concentration1 (µg/m3/tpy) 0.00002649 0.00004843 0.00000069 0.00000167


Estimated Project Concentration1 (µg/m3) 9.89E-02 1.40E-03 2.58E-03 4.84E-05


Construction NOx emissions, tpy: 3735
Construction SO2 emissions, tpy: 29


Franklin, MA


Bronx, NY


CAMx Modeling Results for by Distance for PM2.5 Secondary Formation


Max Concentration Greater than 40 km
Nitrate Daily 


Concentration (µg/m3)
Sulfate Daily 


Concentration (µg/m3)
Nitrate Annual 


Concentration (µg/m3)
Sulfate Annual 


Concentration (µg/m3)


Norfolk, MA


Nitrate Daily 
Concentration (µg/m3)


Sulfate Daily 
Concentration (µg/m3)


Nitrate Annual 
Concentration (µg/m3)


Sulfate Annual 
Concentration (µg/m3)


Norfolk, MA 0.013247 0.020441 0.000347 0.000835


Bronx, NY 0.000444 0.01589 0.000257 0.000444


Franklin, MA 0.008749 0.024213 0.000268 0.000517
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Secondary Impact on Daily and Annual PM2.5


Daily PM2.5 Annual PM2.5


NOx MERP (tpy) 2,218 10,142
NOx from Project (tpy) 283 283
SO2 MERP (tpy) 623 4,014
SO2 from Project (tpy) 1 1
Secondary Impact (%) 12.92% 2.82%
SIL used (µg/m3) 1.2 0.2
Secondary impact (µg/m3) 0.155 0.0056
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Appendix C 


EPA Emission Standards for Marine and Nonroad Compression-Ignition Internal 
Combustion Engines  







 
 


              


 


 


 


 


 


 


 


 


 


 


 


 


 


Office of Transportation and Air Quality 
EPA-420-B-20-021 


July 2020 


Federal Marine Compression-Ignition (CI) Engines: Exhaust Emission Standards 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C1 
Commercial 


& 
Recreationalb 


1 


- < 8 - 2000 - - 10.5 (ABT) 1.0 (ABT) 8.0 
5 / 3,000 2 / 1,500 


- 8 ≤ kW < 19 - 2000 - - 9.5 (ABT) 0.80 (ABT) 6.6 


- 19 ≤ kW < 37 - 1999 - - 9.5 (ABT) 0.80 (ABT) 5.5 7 / 5,000 3.5 / 2,500 


2 


- < 8 - 2005 - - 7.5 (ABT) 0.80 (ABT) 8.0 
5 / 3,000 2 / 1,500 


- 8 ≤ kW < 19 - 2005 - - 7.5 (ABT) 0.80 (ABT) 6.6 


- 19 ≤ kW < 37 - 2004 - - 7.5 (ABT) 0.60 (ABT) 5.5 7 / 5,000 3.5 / 2,500 


C1 
Commercial 


1 ≥ 2.5 ≥ 37 


rpm < 
130 


2004 h 


17.0 - - - -


10 / 10,000 5 / 5,000130 ≤ rpm 
< 2000 


45.0 x N -0.20 i - - - -


rpm ≥ 
2000 


9.8 - - -


2 


disp < 0.9 ≥ 37 - 2005 h - - 7.5 (ABT) 0.40 (ABT) 5.0 


10 / 1,000 5 / 5,000 


0.9 ≤ disp 
< 1.2 


All 


- 2004 h - - 7.2 (ABT) 0.30 (ABT) 5.0 


1.2 ≤ disp 
< 2.5 


- 2004 h - - 7.2 (ABT) 0.20 (ABT) 5.0 


2.5 ≤ disp 
< 5.0 


- 2007 h - - 7.2 (ABT) 0.20 (ABT) 5.0 


Recreational 


1 ≥ 2.5 ≥ 37 


rpm < 
130 


2004 


17.0 - - - -


10 / 1,000 5 / 500130 ≤ rpm 
< 2000 


45.0 x N -0.20 i - - - -


rpm ≥ 
2000 


9.8 - - - -


2 


disp < 0.9 ≥ 37 - 2007 - - 7.5 (ABT) 0.40 (ABT) 5.0 


10 / 1,000 5 / 500 


0.9 ≤ disp 
< 1.2 


All 


- 2006 - - 7.2 (ABT) 0.30 (ABT) 5.0 


1.2 ≤ disp 
< 2.5 


- 2006 - - 7.2 (ABT) 0.20 (ABT) 5.0 


2.5 ≤ disp 
< 5.0 


- 2009 - - 7.2 (ABT) 0.20 (ABT) 5.0 


Continued 







              


 
 


 
 


 
  
 


  
 


  
 


 


 
  
 


  
 


   
 


 


 


  


  


 


 
 


 


 


 


 
 


 
 
 


 


 
 


 


 
 


 
 


 
 


 
 


 
  


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 


 


 


 


 


 
  


 


 


 
  


 
 


  


 
 


 


 
 
 


 
 


 
 
 


 
 


 
 


 
 


 
 
 


 
 


 
 
 


 
 
 


 
 


 


 


 


 


 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C1 
Commercial 


& 
Recreational 


< 75 kW 


3 < 0.9 


< 8 - 2009+ - - 7.5 (ABT) 0.40 (ABT) 8.0 Commercial: 
5 / 3,000 


for engines 
< 19 kW 


7 / 5,000 
for engines 


19 ≤ kW < 37 


10 / 10,000 
for engines 


37 ≤ kW < 75 


Recreational: 
10 / 1,000 


Commercial: 
2.5 / 1,500 
for engines 


< 19 kW 


3.5 / 2,500 
for engines 


19 ≤ kW < 37 


5 / 5,000 
for engines 


37 ≤ kW < 75 


Recreational: 
5 / 500 


8 ≤ kW < 19 - 2009+ - - 7.5 (ABT) 0.40 (ABT) 6.6 


19 ≤ kW < 37 
- 2009-


2013 - - 7.5 j (ABT) 0.30 j (ABT) 5.5 


- 2014+ - - 4.7 j (ABT) 0.30 j (ABT) 5.0 


37 ≤ kW < 75 


- 2009-
2013 - - 7.5 j (ABT) 


0.30 j (ABT) 


5.0 


- 2014+ - - 4.7 j (ABT) 5.0 


C1 
Commercial 


Engines 
with ≤ 35 


kW/L power 
density k 


3 l 


< 0.9 ≥ 75 - 2012+ - - 5.4 (ABT) 0.14 (ABT) 


8.0 for 
< 8 kW 


6.6 for 8 
≤ kW < 19 


5.5 for 19 
≤ kW < 37 


5.0 for 
≥ 37 kW 


5 / 3,000 
for 


engines 
< 19 kW 


7 / 5,000 
for 


engines 
19 ≤ kW < 37 


10 / 10,000 
for engines 


≥ 37 kW 


2.5 / 1,500 
for 


engines 
< 19 kW 


3.5 / 2,500 
for 


engines 
19 ≤ kW < 37 


5 / 5,000 
for engines 


≥ 37 kW 


0.9 ≤ disp 
< 1.2 All - 2013+ - - 5.4 (ABT) 0.12 (ABT) 


1.2 ≤ disp 
< 2.5 


< 600 
- 2014-


2017 
-


- 5.6 (ABT) 
0.11 (ABT) 


- 2018+ - 0.10 (ABT) 
≥ 600 - 2014+ - - 5.6 (ABT) 0.11 (ABT) 


2.5 ≤ disp 
< 3.5 


< 600 
- 2013-


2017 -
- 5.6 (ABT) 


0.11 (ABT) 


- 2018+ - 0.10 (ABT) 
≥ 600 - 2013+ - - 5.6 (ABT) 0.11 (ABT) 


3.5 ≤ disp 
< 7.0 


< 600 
- 2012-


2017 -
- 5.8 (ABT) 


0.11 (ABT) 


- 2018+ - 0.10 (ABT) 
≥ 600 - 2012+ - - 5.8 (ABT) 0.11 (ABT) 


C1 
Commercial 
Engines with 


> 35 kW/L 
power 


density & All 
Recreational 


Engines k 


3 l 


< 0.9 ≥ 75 - 2012+ - - 5.8 (ABT) 0.15 (ABT) 


8.0 for < 8 
kW 


6.6 for 8 
≤ kW < 19 


5.5 for 19 
≤ kW < 37 


5.0 for 
≥ 37 kW 


Commercial: 
5 / 3,000 


for engines 
< 19 kW 


7 / 5,000 
for engines 


19 ≤ kW < 37 


10 / 10,000 
for engines 


≥ 37 kW 


Recreational: 
10 / 1,000 


Commercial: 
2.5 / 1,500 
for engines 


< 19 kW 


3.5 / 2,500 
for engines 


19 ≤ kW < 37 


5 / 5,000 
for engines 


≥ 37 kW 


Recreational: 
5 / 500 


0.9 ≤ disp 
< 1.2 


All 


- 2013+ - - 5.8 (ABT) 0.14 (ABT) 


1.2 ≤ disp 
< 2.5 - 2014+ - - 5.8 (ABT) 0.14 (ABT) 


2.5 ≤ disp 
< 3.5 - 2013+ - - 5.8 (ABT) 0.12 (ABT) 


3.5 ≤ disp 
< 7.0 - 2012+ - - 5.8 (ABT) 0.11 (ABT) 


Continued 







              


  


   


   


   


  


  


 


 


 


 


 


 


 


 
 


 


 


 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C1 
Commercial 4 m < 7.0 


600 ≤ kW 
< 1,400 - 2017+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


5.0 10 / 10,000 5 / 5,000 


1,400 ≤ kW 
< 2,000 - 2016+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


2,000 ≤ kW 
< 3,700 - 2014+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


≥ 3,700 
- 2014-


2015 1.8 (ABT) - 0.19 HC n 0.12 (ABT) 


- 2016+ 1.8 (ABT) - 0.19 HC n 0.06 (ABT) 


C2 


1 All All 


rpm < 130 


2004 


17.0 - - - -


10 / 20,000 5 / 10,000 
130 ≤ rpm 


< 2,000 
45.0 x N -0.20 i - - - -


rpm ≥ 
2,000 9.8 - - - -


2 


5.0 ≤disp 
< 15.0 


All -


2007 


- - 7.8 (ABT) 0.27 (ABT) 5.0 


10 / 20,000 5 / 10,000 


15.0 ≤ disp 
< 20.0 


< 3,300 - - - 8.7 (ABT) 0.50 (ABT) 5.0 


15.0 ≤ disp 
< 20.0 


≥ 3,300 - - - 9.8 (ABT) 0.50 (ABT) 5.0 


20.0 ≤ disp 
< 25.0 


All - - - 9.8 (ABT) 0.50 (ABT) 5.0 


25.0 ≤ disp 
< 30.0 


All - - - 11.0 (ABT) 0.50 (ABT) 5.0 


3 o, p 


7.0 ≤ disp 
< 15.0 


< 2,000 -
2013+ 


- - 6.2 (ABT) 0.14 (ABT) 5.0 


10 / 20,000 5 / 10,000 


2,000 ≤ kW 
< 3,700 


- - - 7.8 (ABT) 0.14 (ABT) 5.0 


15.0 ≤ disp 
< 20.0 


< 2,000 -


2014+ 


- - 7.0 (ABT) 0.34 (ABT) 5.0 


20.0 ≤ disp 
< 25.0 


< 2,000 - - - 9.8 (ABT) 0.27 (ABT) 5.0 


25.0 ≤ disp 
< 30.0 


< 2,000 - - - 11.0 (ABT) 0.27 (ABT) 5.0 


Continued 







              


 


  


  


 
  


 


  


 


 


Category a Tier 
Displace-


ment 
(L/cylinder) 


Power c 


(kW) 
Speed 
(rpm) 


Model 
Year 


NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


HC+NOx d 


(g/kW-hr) 
PM 


(g/kW-hr) 
CO 


(g/kW-hr) 
Useful Life e 


(years/hours) 
Waranty Period f 


(years/hours) 


C2 4 m, p 


All 600 ≤ kW 
< 1,400 


- 2017+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


5.0 10 / 20,000 5 / 10,000 


All 1400 ≤ kW 
< 2,000 


- 2016+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


All 2,000 ≤ kW 
< 3,700 q - 2014+ 1.8 (ABT) - 0.19 HC n 0.04 (ABT) 


< 15.0 


≥ 3,700 


- 2014-
2015 


1.8 (ABT) - 0.19 HC n 0.12 (ABT) 


15.0 ≤ disp 
< 30.0 - 2014-


2015 
1.8 (ABT) - 0.19 HC n 0.25 (ABT) 


All - 2016+ 1.8 (ABT) - 0.19 HC n 0.06 (ABT) 


C3 


1 ≥30.0 All 


rpm < 130 


2004 


17.0 - - - -


3 / 10,000 3 / 10,000130 ≤ rpm 
< 2,000 


45.0 × N -0.20 i - - - -


rpm ≥ 
2,000 


9.8 - - - -


2 ≥30.0 All 


rpm < 130 


2011 


14.4 


2.0 


- -


5.0 3 / 10,000 3 / 10,000130 ≤ rpm 
< 2,000 


44.0 × N -0.23 i - -


rpm ≥ 
2,000 


7.7 - -


3 r ≥ 30.0 All 


rpm < 130 


2016 


3.4 


2.0 


- -


5.0 3 / 10,000130 ≤ rpm 
< 2,000 


9.0 × N -0.20 i - -


rpm ≥ 
2,000 


2.0 - -


Continued 







  


 
  


  


  
  


  
  


  
  
  


  


  


   


  


  
  


  


  


  


 


 


 
  


 


  


Notes: 
a Category 1 (C1) marine engines have a displacement less than 7.0 liters per cyl-


inder (L/cylinder); Category 2 (C2) marine engines have a displacement greater 
than or equal to 7.0 L/cylinder and less than 30.0 L/cylinder; and Category 3 (C3) 
marine engines have a displacement greater than or equal to 30.0 L/cylinder. For 
Tier 1 and Tier 2, the line between Category 1 and Category 2 was set at 5.0 L/ 
cylinder rather than 7.0 L/cylinder. 


b Tier 1 and Tier 2 standards for marine engines less than 37 kW were adopted as 
part of emission standards for land-based engines in part 89. 


c For Tiers 1 and 2, this refers to the rated power; for Tiers 3 and 4, this refers to 
the maximum engine power. 


d Total hydrocarbon (THC) plus oxides of nitrogen (NOx) for Tier 2 standards. 
e Useful life is expressed in hours or years, whichever comes first. A longer use-


ful life in hours for an engine family must be specified if either: 1) the engine is 
designed, advertised, or marketed to operate longer than the minimum useful life; 
or 2) the basic mechanical warranty is longer than the minimum useful life. 


f Warranty period is expressed in years and hours, whichever comes first. 
g Starting with Tier 3, if an engine uses a volatile liquid fuel, such as methanol, 


the engine's fuel system and the vessel in which the engine is installed must 
meet the evaporative emission requirements of 40 CFR part 1045 that apply with 
respect to spark-ignition engines. Manufacturers subject to evaporative emission 
standards must meet the requirements of 40 CFR 1045.112 as described in 40 
CFR 1060.1(a)(2). 


h Indicates the model years for which the specified standards start. 
i N is the maximum test speed of the engine in revolutions per minute (rpm). 
j Manufacturers of Tier 3 engines greater than or equal to 19 kW and less than 


75 kW with displacement below 0.9 L/cylinder may alternatively certify some or 
all of their engine families to a particulate matter (PM) emission standard of 0.20 
grams per kilowatt-hour (g/kW-hr) and a NOx+HC emission standard of 5.8 g/kW-
hr for 2014 and later model years. 


k The applicable Tier 2 NOx+HC standards continue to apply instead of the Tier 3 
values for engines at or above 2000 kW. 


l These Tier 3 standards apply to Category 1 engines below 3700 kW except for 
recreational marine engines at or above 3700 kW (with any displacement), which 
must meet the Tier 3 standards specified for recreational marine engines with a 
displacement of 3.5 to 7.0 L/cylinder. 


m The following provisions are optional: 1) Manufacturers may use NOx credits to 
certify Tier 4 engines to a NOx+HC emission standard of 1.9 g/kW-hr instead of 
the NOx and HC standards. See 40 CFR 1042.101(a)(8)(i) for more details. 2) 
For engines below 1000 kW, manufacturers may delay complying with the Tier 4 
standards until October 1,2017. 3) For engines at or above 3700 kW, manufactur-
ers may delay complying with the Tier 4 standards until December 31, 2016. 


n The Tier 4 standard is for HC (not HC+NOx) in g/kW-hr. 
o These Tier 3 standards apply to Category 2 engines below 3700 kW; no Tier 3 


standards apply for Category 2 engines at or above 3700 kW, although there are 
Tier 4 standards that apply. 


p An alternative set of Tier 3 and Tier 4 standards for PM, NOx, and HC are avail-
able for Category 2 engines at or above 1400 kW in model years 2012 through 
2015, but they must be applied to all of a manufacturer’s engines in a given dis-
placement category. 


Tier Maximum engine 
power Model year PM 


(g/kW-hr) 
NOx 
(g/kW-hr) 


HC 
(g/kW-hr) 


3 kW ≥ 1400 2012-2014 0.14 7.8 NOx+HC 


4 
1400 ≤ kW < 3700 2015 0.04 1.8 0.19 
kW ≥ 3700 2015 0.06 1.8 0.19 


q Interim Tier 4 PM standards apply for 2014 and 2015 model year Category 2 
engines with per-cylinder displacement at or above 15.0 liters: 0.34 g/kW-hr for 
engines 2000 = kW < 3300, and 0.27 g/kW-hr for engines 3300 = kW < 3700. 


r Category 3 engines certifying to Tier 3 NOx standards must also comply with 
mode cap standards. Measured NOx emissions may not exceed the applicable 
NOx standard by a multiplier of 1.5 for applicable duty-cycle test modes. See 
40 CFR 1042.104(c). 


Code of Federal Regulations (CFR) Citations: 
• 40 CFR 1042.101 and Appendix I = Exhaust emission standards and useful life for 


C1 and C2 engines 
• 40 CFR 1042.104 = Exhaust emission standards and useful life for C3 engines 
• 40 CFR 1042.107 = Evaporative emission standards for marine CI engines 


using methanol or any other volatile liquid fuel 
• 40 CFR 1042.120 = Warranty periods corresponding to the standards in 40 CFR 


Part 1042 
• 40 CFR Part 1042, Subpart F = Test procedures for measuring emissions 


relative to the emission standards in 40 CFR Part 1042 
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Nonroad Compression-Ignition Engines: Exhaust Emission Standards 


Rated 
Power 
(kW) 


Tier Model 
Year 


NMHC 
(g/kW-hr) 


NMHC + 
NOx 


(g/kW-hr) 


NOx 
(g/kW-hr) 


PM 
(g/kW-hr) 


CO 
(g/kW-hr) 


Smoke a 


(Percentage) 


Useful 
Life 


(hours 
/years) b 


Warranty 
Period 
(hours 


/years) b 


Federal 


kW < 8 


1 2000-
2004 - 10.5 - 1.0 8.0 


20/15/50 


3,000/5 1,500/22 2005-
2007 - 7.5 - 0.80 8.0 


4 2008+ - 7.5 - 0.40 c 8.0 


8 ≤ kW 
< 19 


1 2000-
2004 - 9.5 - 0.80 6.6 


3,000/5 1,500/22 2005-
2007 - 7.5 - 0.80 6.6 


4 2008+ - 7.5 - 0.40 6.6 


19 ≤ kW 
< 37 


1 1999-
2003 - 9.5 - 0.80 5.5 


5,000/7 d 3,000/5 e 
2 2004-


2007 - 7.5 - 0.60 5.5 


4 
2008-
2012 - 7.5 - 0.30 5.5 


2013+ - 4.7 - 0.03 5.5 


37 ≤ kW 
< 56 


1 1998-
2003 - - 9.2 - -


8,000/10 3,000/5 


2 2004-
2007 - 7.5 - 0.40 5.0 


3 f 2008-
2011 - 4.7 - 0.40 5.0 


4 
(Option 1) g 


2008-
2012 - 4.7 - 0.30 5.0 


4 
(Option 2) g 2012 - 4.7 - 0.03 5.0 


4 2013+ - 4.7 - 0.03 5.0 


56 ≤ kW 
< 75 


1 1998-
2003 - - 9.2 - -


2 2004-
2007 - 7.5 - 0.40 5.0 


3 
2008-
2011 - 4.7 - 0.40 5.0 


4 
2012-
2013 h - 4.7 - 0.02 5.0 


2014+ i 0.19 - 0.40 0.02 5.0 


75 ≤ kW 
< 130 


1 1997-
2002 - - 9.2 - -


2 2003-
2006 - 6.6 - 0.30 5.0 


3 2007-
2011 - 4.0 - 0.30 5.0 


4 
2012-
2013 h - 4.0 - 0.02 5.0 


2014+ 0.19 - 0.40 0.02 5.0 


Continued 







       
 


 
 


 
 


 


 
 


 


 
 


 


 
 


 


   


 


 


   


Rated 
Power 
(kW) 


Tier Model 
Year 


NMHC 
(g/kW-hr) 


NMHC + 
NOx 


(g/kW-hr 


NOx 
(g/kW-hr 


PM 
(g/kW-hr 


CO 
(g/kW-hr) 


Smoke a 


(Percentage) 


Useful 
Life 


(hours 
/years) b 


Warranty 
Period 
(hours 


/years) b 


Federal 


130 ≤ kW 
< 225 


1 1996-
2002 1.3 j - 9.2 0.54 11.4 


20/15/50 8,000/10 3,000/5 


2 2003-
2005 - 6.6 - 0.20 3.5 


3 
2006-
2010 - 4.0 - 0.20 3.5 


4 
2011-
2013 h - 4.0 - 0.02 3.5 


2014+ i 0.19 - 0.40 0.02 3.5 


225 ≤ kW 
< 450 


1 1996-
2000 1.3 j - 9.2 0.54 11.4 


2 2001-
2005 - 6.4 - 0.20 3.5 


3 
2006-
2010 - 4.0 - 0.20 3.5 


4 
2011-
2013 h - 4.0 - 0.02 3.5 


2014+ i 0.19 - 0.40 0.02 3.5 


450 ≤ kW 
< 560 


1 1996-
2001 1.3 j - 9.2 0.54 11.4 


2 2002-
2005 - 6.4 - 0.20 3.5 


3 
2006-
2010 - 4.0 - 0.20 3.5 


4 
2011-
2013 h - 4.0 - 0.02 3.5 


2014+ i 0.19 - 0.40 0.02 3.5 


560 ≤ kW 
< 900 


1 2000-
2005 1.3 j - 9.2 0.54 11.4 


2 2006-
2010 - 6.4 - 0.20 3.5 


4 
2011-
2014 0.40 - 3.5 0.10 3.5 


2015+ i 0.19 - 3.5 k 0.04 l 3.5 


kW > 900 


1 2000-
2005 1.3 j - 9.2 0.54 11.4 


2 2006-
2010 - 6.4 - 0.20 3.5 


4 
2011-
2014 0.40 - 3.5 k 0.10 3.5 


2015+ i 0.19 - 3.5 k 0.04 l 3.5 


Notes on following page. 
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Notes: 
•		 For Tier 1, 2, and 3 standards, exhaust emissions of nitrogen 


oxides (NOx), carbon monoxide (CO), hydrocarbons (HC), 
and non-methane hydrocarbons (NMHC) are measured using 
the procedures in 40 Code of Federal Regulations (CFR) Part 
89 Subpart E. For Tier 1, 2, and 3 standards, particulate 
matter (PM) exhaust emissions are measured using the 
California Regulations for New 1996 and Later Heavy-Duty 
Off-Road Diesel Cycle Engines. 


•		 For Tier 4 standards, engines are tested for transient and 
steady-state exhaust emissions using the procedures in 40 
CFR Part 1039 Subpart F. Transient standards do not apply to 
engines below 37 kilowatts (kW) before the 2013 model year, 
constant-speed engines, engines certified to Option 1, and 
engines above 560 kW. 


•		 Tier 2 and later model naturally aspirated nonroad engines 
shall not discharge crankcase emissions into the atmosphere 
unless these emissions are permanently routed into the 
exhaust. This prohibition does not apply to engines using 
turbochargers, pumps, blowers, or superchargers. 


•		 In lieu of the Tier 1, 2, and 3 standards for NOX, NMHC + 
NOX, and PM, manufacturers may elect to participate in the 
averaging, banking, and trading (ABT) program described in 
40 CFR Part 89 Subpart C. 


a 	 Smoke emissions may not exceed 20 percent during the 
acceleration mode, 15 percent during the lugging mode, and 
50 percent during the peaks in either mode. Smoke emission 
standards do not apply to single-cylinder engines, constant-
speed engines, or engines certified to a PM emission stan-
dard of 0.07 grams per kilowatt-hour (g/kW-hr) or lower. 
Smoke emissions are measured using procedures in 40 CFR 
Part 86 Subpart I. 


b 	 Useful life and warranty period are expressed hours and 
years, whichever comes first. 


Hand-startable air-cooled direct injection engines may option-
ally meet a PM standard of 0.60 g/kW-hr. These engines may 
optionally meet Tier 2 standards through the 2009 model 
years. In 2010 these engines are required to meet a PM 
standard of 0.60 g/kW-hr. 


d 	 Useful life for constant speed engines with rated speed 3,000 
revolutions per minute (rpm) or higher is 5 years or 3,000 
hours, whichever comes first. 


e 	 Warranty period for constant speed engines with rated speed 
3,000 rpm or higher is 2 years or 1,500 hours, whichever 
comes first. 


f 	 These Tier 3 standards apply only to manufacturers selecting 
Tier 4 Option 2. Manufacturers selecting Tier 4 Option 1 will 
be meeting those standards in lieu of Tier 3 standards. 


g 	 A manufacturer may certify all their engines to either Option 1 
or Option 2 sets of standards starting in the indicated model 
year. Manufacturers selecting Option 2 must meet Tier 3 
standards in the 2008-2011 model years. 


h 	 These standards are phase-out standards. Not more than 50 
percent of a manufacturer’s engine production is allowed to 
meet these standards in each model year of the phase out 
period. Engines not meeting these standards must meet the 
final Tier 4 standards. 


i 	 These standards are phased in during the indicated years. 
At least 50 percent of a manufacturer’s engine production 
must meet these standards during each year of the phase in. 
Engines not meeting these standards must meet the 
applicable phase-out standards. 


j 	 For Tier 1 engines the standard is for total hydrocarbons. 


k 	 The NOx standard for generator sets is 0.67 g/kW-hr. 


l 	 The PM standard for generator sets is 0.03 g/kW-hr. 


Citations: Code of Federal Regulations (CFR) citations: 
•		 40 CFR 89.112 = Exhaust emission standards 


•		 40 CFR 1039.101 = Exhaust emission standards for after 
2014 model year 


•		 40 CFR 1039.102 = Exhaust emission standards for model 
year 2014 and earlier 


•		 40 CFR 1039 Subpart F = Exhaust emissions transient and 
steady state test procedures 


•		 40 CFR 86 Subpart I = Smoke emission test procedures 


•		 40 CFR 1065 = Test equipment and emissions measurement 
procedures 



http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:21.0.1.1.3.2.1.12&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:34.0.1.1.5.2.1.1&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:34.0.1.1.5.2.1.2&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div6&view=text&node=40:34.0.1.1.5.6&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div6&view=text&node=40:20.0.1.1.1.3&idno=40

http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div5&view=text&node=40:34.0.1.1.13&idno=40
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 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


Region 1 
5 Post Office Square, Suite 100 


Boston, MA 02109-3912 


 
 
SENT VIA ELECTRONIC MAIL 
 
November 4, 2022 
 
Stephanie Wilson 
Park City Wind, LLC 
125 High Street, 6th Floor 
Boston, MA 02110 
stephanie.wilson@avangrid.com 
 
Re: New England Wind – Phase 1 Outer Continental Shelf Air Permit Application – Request 
for Additional Information   
 
Dear Ms. Wilson: 
 
The U.S. Environmental Protection Agency, Region 1 (EPA) has conducted an initial review of 
your permit application under the Outer Continental Shelf Air Regulations at 40 CFR part 55 for 
the New England Wind – Phase 1 offshore wind farm project. The permit application from Park 
City Wind, LLC, received by the EPA on October 7, 2022, proposes to install and operate up to 
62 wind turbine generators and supporting equipment for the purposes of generating electricity. 
The project is located approximately 15 nautical miles southeast of Nomans Land Island, 
Massachusetts. 
 
The EPA has reviewed your October 7, 2022, permit application and has determined that additional 
information is necessary to continue processing the application. The regulations at 40 CFR 
§ 55.6(a)(1)(i) provide for the applicant to submit all information necessary to perform any 
analysis or make any determination under § 55.6. At this time, the EPA cannot find the application 
to be complete until the additional information is received. Therefore, we are requesting the 
applicant provide an official response to the information in the enclosure. 
 
The EPA is requesting that Park City Wind, LLC submit the information requested in the enclosure 
within thirty (30) days of receiving this request. Please submit the requested information by 
December 7, 2022. If more time is needed, and is reasonable, please reach out to the permit writer 
before December 7, 2022 and request an extension.  
 
Please note that as the EPA develops the draft permit and supplemental documents, we may 
identify further information that will be needed to enable the Agency to make permit decisions, 
including information that may be needed in response to any public comments on the draft permit. 
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We look forward to continuing to work with you on the New England Wind – Phase 1 project. If 
you have any questions or would like to schedule a discussion of EPA’s comments, please contact 
Eric Wortman of my staff at (617) 918-1624 or wortman.eric@epa.gov. Thank you for your 
cooperation.  


Sincerely, 


Patrick Bird, Chief   
Air Permits, Toxics, & Indoor Programs Branch 


Enclosure 


cc:  Geri Edens, Park City Wind, LLC (via email) 
Abigail Nack, Epsilon Associates (via email) 
AJ Jablonowski, Epsilon Associates (via email) 



mailto:wortman.eric@epa.gov
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Enclosure 


Additional Information Request for New England Wind – Phase 1  
October 7, 2022, OCS Air Permit Application 


 
The regulations at 40 CFR § 55.6(a)(1)(i) require the applicant to submit all information necessary 
to perform any analysis or make any determination under § 55.6. At this time, the EPA is seeking 
the following additional information to assist our permit engineers in understanding your proposed 
project and developing a comprehensive outer continental shelf (OCS) permit and fact sheet.  
 


1. Section 2.0 of the application states the objective of New England Wind – Phase 1 (NEW1) 
is to construct, operate, and decommission offshore renewable wind energy facilities in the 
Phase 1 Southern Wind Development Area (SWDA) that will deliver 
804 megawatts (MW) of power to the electric grid to meet Park City Wind, LLC’s 
obligations under long-term contracts with Connecticut electric distribution companies. 
Section 2.1 further explains that the portion of the Phase 1 SWDA that is ultimately 
developed for the NEW1 project will depend on: (1) whether the Proponent acquires a 
small portion of Lease Area OCS-A 0501 from Vineyard Wind 1 LLC; (2) the generating 
capacity of the WTGs, which will determine the number of WTGs installed; and (3) 
engineering and environmental constraints, which could eliminate positions and extend the 
footprint of the project farther southwest. The potential locations for NEW1 are shown in 
Figure 3-1 of the application.   
 
EPA understands that the 804 MW power obligation described in the application is for the 
Park City Wind offshore wind farm.1 EPA anticipates the OCS air permit application for 
NEW1 will solely encompass the 804 MW Park City Wind project and is unaware of other 
offshore renewable energy facilities proposed for development in the Phase 1 SWDA. If 
Park City Wind, LLC intends to construct and operate other offshore renewable energy 
facilities in the Phase 1 SWDA, EPA will need additional information on the construction 
timeline, project description, and relationship to other offshore renewable energy facilities 
currently proposed for development in OCS Lease Areas A-0501 and A-0534. This would 
include confirmation of the lease area where the project will locate, the number of WTGs 
and other structures to be installed as part of the project, and the geographic scope of the 
project. EPA requests a meeting with Park City Wind, LLC to discuss the application and 
permitting process in more detail with regard to the anticipated scope of the NEW1 project.  
 


2. Section 2.2 of the application indicates that offshore construction is anticipated to begin in 
2026 with scour protection, foundation installation, and offshore cable installation, 
followed by electrical service platform (ESP) and wind turbine generator (WTG) 
installation and commissioning. The application indicates that several vessels may be used 
for installation of the WTG foundations, including dynamic positioning (DP) vessels, 
anchored vessels, and jack-up vessels. Per § 55.6(b)(4), an approval to construct shall 


 
1 See https://www.parkcitywind.com/.  



https://www.parkcitywind.com/
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become invalid if construction is not commenced within 18 months after receipt of such 
approval, if construction is discontinued for a period of 18 months or more, or if 
construction is not completed within a reasonable time. Although the regulations at 40 CFR 
§ 55.6(b)(4) allow for the permittee to request an extension to this deadline, a re-analysis on 
available control technologies and additional air quality impact assessment may be required. 
Please provide the anticipated construction timeline for the activities that will be subject to 
the part 55 permit, including the anticipated date of the first activity or piece of equipment 
that will constitute an OCS source as defined in 40 CFR § 55.2.   
 


3. The best available control technology (BACT) analysis in Section 5.3.1.1 of the application 
evaluates BACT for the SF6 switchgear on the WTGs and ESP. In the analysis, NEW1 
concludes that the use of air-insulated switchgear (AIS) is technically infeasible for the 
project. However, EPA is aware of AIS technology that is both available and currently in 
operation in the offshore wind industry.2 EPA understands that although the availability 
and feasibility for AIS technology varies depending on the required voltage specification, 
AIS technology is available and demonstrated for use in lower voltage applications on 
offshore WTGs.   
 
Furthermore, EPA is also aware of switchgear technology using alternative gas fluoro-
nitrile gas blends that are available and demonstrated for both low and high voltage 
applications that may be considered technically feasible for use on the WTGs and OSS.3  
EPA requests that NEW1 provide an updated BACT analysis for GHGs that supports their 
conclusion as to why these technologies are not technically feasible.  
 


4. The application indicates that each ESP will contain an approximately rated 450 kW 
generator engine. For the purposes of calculating PTE during the operation and 
maintenance phase of the project, NEW1 estimated 500 hours per year of engine operation. 
Please note that both the federal and Massachusetts regulations define the PTE to be the 
maximum capacity of a stationary source to emit a pollutant under its physical and 
operational design, and provide that any physical or operational limitation on the capacity 
of the source to emit a pollutant shall be treated as part of its design if the limitation or the 
effect it would have on emissions is federally enforceable. As described above, the PTE 
for each of the two engines should assume the maximum capacity, or worst-case scenario, 
for all anticipated operating scenarios or be calculated based on 8,760 hours per year of 
operation. The PTE should be determined based upon an estimate of the maximum number 
of hours the engine could operate, taking into account all of the scenarios under which the 
engines may operate. If NEW1 determines that 500 hr/yr/each engine is a reasonable and 
realistic worst-case scenario that would cover all of the engines’ expected operating 
scenarios, NEW1 should update its application to clearly indicate that these are maximum 
operating hours per year. Please note that any estimates of annual hours of operation NEW1 


 
2 See https://assets.siemens-energy.com/siemens/assets/api/uuid:8ab94721-6342-4309-b8a7-5be8baf33f5e/flyer-
8vm1-blue-gis-72-5kv-non-eu.pdf 
3 https://www.gegridsolutions.com/hvmv_equipment/catalog/f35.htm 
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uses in its calculation may provide the basis for permit conditions (e.g., an annual tons per 
year emission cap or limit on hours of operation on these engines) to ensure that the 
source’s operations are consistent with the information presented in the application. 
 


5. Section 2.3.4.2 of the application and Section 2.2.2 in Appendix A of the application 
indicate that a temporary generator engine may be installed and operated on the WTGs 
during the operational phase in the unlikely event that onshore power from the grid is not 
available for an extended period and the integrated battery backup system is not able to 
provide sufficient power to the WTGs. Based on the application, NEW1 is not seeking 
preconstruction permit conditions for the installation of generator engines on the WTGs 
during the operations phase. Thus, if NEW1 wishes to install and operate a generator 
engine on the WTGs at a future date, NEW1 may need to seek applicable air permitting 
approvals from the EPA prior to the installation of such emission unit. Alternatively, 
NEW1 could seek permit conditions to allow for the limited use of engines on WTGs in 
certain, infrequently expected circumstances. 
 


6. Section 4.4.2 of the application states NEW1 intends to submit a request to the US Coast 
Guard to establish a 500 m temporary safety zone around active heavy work sites during 
the operation and maintenance (O&M) portion of project for significant repairs. EPA 
requests a record of this approval when it becomes available. 


 
7. The LAER analysis in Section 5.2.1.2 of the application indicates that feeder jack-up 


vessels, supply vessels, and secondary c crew transport vessels (CTVs) (i.e., types of crew 
and supply vessels) are not subject to the version of 17 CCR § 93118.5(e)(6) that is 
incorporated into the California SIP. Please elaborate on why NEW1 concludes that these 
vessels are not subject to the applicability requirements in the version of 17 CCR § 
93118.5(e)(6) that is incorporated into the California SIP. EPA approved the July 20, 2011, 
regulations at 17 CCR section 93118.5 into the SIP on June 18, 2018. See 83 FR 23232 
(May 18, 2018).4 EPA requests that NEW1 update the LAER analysis portion of the 
application to indicate which vessels identified in Table 3-1 (Which Project Vessels Meet 
the Definition of an OCS Source) would be subject to the CA SIP control requirements and 
which vessels may be exempt.5  
 


8. Section 3.2.2.4 of the Air Quality Modeling Report (Appendix B) indicates nearby sources 
(namely, Vineyard Wind 1) are not included in a cumulative modeling analysis because 
impacts are unlikely. PSD Class II cumulative increment analysis was required for 24-hour 
average PM2.5, 24-hour average PM10, and annual average NO2 for the O&M phase of 
the project. Vineyard Wind 1 is a nearby increment-consuming source for these same 
pollutants and therefore must be considered in the air quality impact analysis for the 


 
4 See also EPA Region 9 Approved California SIP for Title 17 at https://www.epa.gov/system/files/documents/2022-
09/epa-approved-compiled-sip-california-code-of-regulations-title-17.pdf 
5 Vessels that are not subject to these control requirements may be subject to other BACT/LAER requirements in the 
permit.  
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project. Additional analysis is necessary to estimate cumulative PSD increment 
consumption, accounting for the nearby source. 
 


9. The modeled source parameters, including long-term and short-term emission rates, were 
provided in a spreadsheet and methods to derive these are described in Attachment 1 of the 
Air Quality Modeling Report (Appendix B). The emission rates provided in the spreadsheet 
do not contain the calculations/links that demonstrate how the rates were calculated and it 
could take considerable effort to back-calculate the emission rates to confirm the modeling 
inputs agree with proposed project emissions.  If available, please provide the modeled 
emission rate calculation spreadsheets. 
 


10. Upon review of the submitted modeling files, it was noted the radius of the temporary 
safety zone provided by the receptor grid appears to exceed the intended 500-meter buffer. 
One example, for PM2.5 24-hour NAAQS modeling of the WTG Inspection & 
Maintenance (WTGIM) scenario, the maxima receptor (at 1.64 µg/m3) is located on the 
safety zone boundary, but at a distance of about 570 meters from the nearest central source 
unit (the Jack-Up Vessel). Most of the boundary receptors appear to be 550 meters to 600 
meters distance from the nearest central source unit.  Our preliminary review leads us to 
believe this issue does not substantially affect the results and conclusions of the AQIA 
because all modeled values, under the WTGIM scenario, are sufficiently below respective 
SILs and NAAQS. Please provide additional discussion and analysis, as needed, to 
demonstrate that project impacts are below respective SILs or NAAQS under the WTGIM 
scenarios, confirming impacts are assessed at a 500-meter safety boundary.  Please discuss 
possible approaches with the EPA before progressing.  
 


11. Section 4.2.2 of the application analyzes applicability to the Prevention of Significant 
Determination (PSD) permitting program. Footnote #26 states that “… EPA advised that a 
complex netting analysis to determine whether a significant net emissions increase will 
occur at the major stationary source (i.e., the second step of the process) is voluntary and 
not needed.” EPA would like to clarify that the citation for this guidance is found in the 
preamble of EPA’s Project Emissions Accounting final rule. See 85 FR 74890, November 
24, 2020. Page 74893 states that “Once a source determines that a significant emissions 
increase would occur in Step 1, then the source may deem the project to be a major 
modification or perform the Step 2 contemporaneous netting analysis to determine if there 
would be a significant net emission increase at the major source and thus be subject to 
major NSR permitting.” [emphasis added] It is our understanding that New England Wind 
is not pursuing a Step 2 contemporaneous netting analysis because either there are no 
contemporaneous increases or decreases foreseeable or any increases or decreases would 
not impact the applicant’s conclusions in requiring PSD review for the pollutants identified 
in Table 4-4.  
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		1 See httpswwwparkcitywindcom: 

		2 See httpsassetssiemensenergycomsiemensassetsapiuuid8ab9472163424309b8a75be8baf33f5eflyer: 

		4 See also EPA Region 9 Approved California SIP for Title 17 at httpswwwepagovsystemfilesdocuments2022: 








 


 


 
 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


Region 1 
5 Post Office Square, Suite 100 


Boston, MA 02109-3912 


 
 
SENT VIA ELECTRONIC MAIL 
 
November 4, 2022 
 
Stephanie Wilson 
Park City Wind, LLC 
125 High Street, 6th Floor 
Boston, MA 02110 
stephanie.wilson@avangrid.com 
 
Re: New England Wind – Phase 2 Outer Continental Shelf Air Permit Application – Request 
for Additional Information   
 
Dear Ms. Wilson: 
 
The U.S. Environmental Protection Agency (EPA) Region 1 has conducted an initial review of 
your permit application under the Outer Continental Shelf Air Regulations at 40 CFR part 55 for  
the New England Wind – Phase 2 offshore wind farm project. The permit application from Park 
City Wind, LLC, received by the EPA on October 7, 2022, proposes to install and operate up to 
88 offshore wind turbine generators and associated support equipment for the purposes of 
generating electricity. The project is located approximately 16 nautical miles southeast of Nomans 
Land Island, Massachusetts 
 
The EPA has reviewed your October 7, 2022, permit application and has determined that additional 
information is necessary to continue processing the application. The regulations at 40 CFR 
§ 55.6(a)(1)(i) provide for the applicant to submit all information necessary to perform any 
analysis or make any determination under § 55.6. At this time, the EPA cannot find the application 
to be complete until the additional information is received. Therefore, we are requesting the 
applicant provide an official response to the information in the enclosure. 
 
The EPA is requesting that Park City Wind, LLC submit the information requested in the enclosure 
within thirty (30) days of receiving this request. Please submit the requested information by 
December 7, 2022. If more time is needed, and is reasonable, please reach out to the permit writer 
before December 7, 2022 and request an extension.  
 
Please note that as the EPA develops the draft permit and supplemental documents, we may 
identify further information that will be needed to enable the Agency to make permit decisions, 
including information that may be needed in response to any public comments on the draft permit.  
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We look forward to continuing to work with you on the New England Wind – Phase 2 project. If 
you have any questions or would like to schedule a discussion of EPA’s comments, please contact 
Morgan McGrath, of my staff at (617) 918-1541 or mcgrath.morgan@epa.gov. Thank you for your 
cooperation.  


 
Sincerely, 


 
 


 
 


Patrick Bird, Chief 
Air Permits, Toxics, & Indoor Programs Branch  
 
 
Enclosure  
 
cc:  Geri Edens, Park City Wind, LLC (via email) 
 Abigail Nack, Epsilon Associates (via email) 
 AJ Jablonowski, Epsilon Associates (via email) 
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Enclosure 


Additional Information Request for New England Wind 2  
October 7, 2022, OCS Air Permit Application 


 
The regulations at 40 CFR § 55.6(a)(1)(i) require the applicant to submit all information necessary 
to perform any analysis or make any determination under § 55.6. At this time, the EPA is seeking 
the following additional information to assist our permit engineers in understanding your proposed 
project and developing a comprehensive outer continental shelf (OCS) permit and fact sheet.  
 


1. Section 2.0 of the application states the objective of New England Wind – Phase 2 (NEW2) 
is to construct, operate, and decommission offshore renewable wind energy facilities in the 
Phase 2 Southern Wind Development Area (SWDA) that will deliver 1,232 megawatts 
(MW) of power to the electric grid to meet Park City Wind, LLC’s obligations under long-
term contracts with Massachusetts electric distribution companies. Section 2.1 further 
explains that the portion of the Phase 2 SWDA that is ultimately developed for the project 
will depend on the final size of Phase 1 of New England Wind. The potential locations for 
NEW2 are shown in Figure 3-1 of the application.   
 
EPA understands that the 1,232 MW power obligation described in the application is for 
the Commonwealth Wind offshore wind farm.1 EPA anticipates the OCS air permit 
application for NEW2 will solely encompass the 1,232 MW Commonwealth Wind project 
and is unaware of other offshore renewable energy facilities proposed for development in 
the Phase 2 SWDA. If Park City Wind, LLC intends to construct and operate other offshore 
renewable energy facilities in the Phase 2 SWDA, EPA will need additional information 
on the construction timeline, project description, and relationship to other offshore 
renewable energy facilities currently proposed for development in OCS Lease Areas A-
0501 and A-0534. This would include confirmation of the lease area where the project will 
locate, the number of WTGs and other structures to be installed as part of the project, and 
the geographic scope of the project. Furthermore, EPA requests a meeting with Park City 
Wind, LLC to discuss the application and permitting process in more detail with regard to 
the anticipated scope of the NEW2 project.  
 


2. Section 2.2 of the application indicates that offshore construction is anticipated to begin in 
late 2026 with scour protection, foundation installation, and offshore cable installation, 
followed by electrical service platform (ESP) and wind turbine generator (WTG) 
installation and commissioning. The application indicates that several vessels may be used 
for installation of the WTG foundations, including dynamic positioning (DP) vessels, 
anchored vessels, and jack-up vessels. Per §55.6(b)(4), an approval to construct shall 
become invalid if construction is not commenced within 18 months after receipt of such 
approval, if construction is discontinued for a period of 18 months or more, or if 
construction is not completed within a reasonable time. Although the regulations at 40 CFR 


 
1 See https://www.commonwealthwind.com/.  



https://www.commonwealthwind.com/
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§ 55.6(b)(4) allow for the permittee to request an extension to this deadline, a re-analysis on 
available control technologies and additional air quality impact assessment may be required. 
Please provide the anticipated construction timeline for the activities that will be subject to 
the part 55 permit, including the anticipated date of the first activity or piece of equipment 
that will constitute an OCS source as defined in 40 CFR § 55.2.   


 
3. The best available control technology (BACT) analysis in Section 5.3.1.1 of the application 


evaluates BACT for the SF6 switchgear on the WTGs and ESP. In the analysis, NEW2 
concludes that the use of air-insulated switchgear (AIS) is technically infeasible for the 
project. However, EPA is aware of AIS technology that is both available and currently in 
operation in the offshore wind industry.2 EPA understands that although the availability 
and feasibility for AIS technology varies depending on the required voltage specification, 
AIS technology is available and demonstrated for use in lower voltage applications on 
offshore WTGs.  
 
Furthermore, EPA is also aware of switchgear technology using alternative gas fluoro-
nitrile gas blends that are available and demonstrated for both low and high voltage 
applications that may be considered technically feasible for use on the WTGs and OSS.3 
EPA requests additional justification be provided to support the conclusion as to why these 
technologies are not technically feasible as it relates to this project specifically. Please 
provide this information as a supplemental update to the NEW2 BACT analysis for GHGs.  


 
4. The application indicates that each ESP will contain an approximately 450 kw generator 


engine. For the purposes of calculating PTE during the operation and maintenance phase 
of the project, NEW2 estimated 500 hours per year of engine operation. Please note that 
both the federal and Massachusetts regulations define the PTE to be the maximum capacity 
of a stationary source to emit a pollutant under its physical and operational design and 
provide that any physical or operational limitation on the capacity of the source to emit a 
pollutant shall be treated as part of its design if the limitation or the effect it would have on 
emissions is federally enforceable.  As described above, the PTE for each of the two 
engines should assume the maximum capacity, or worst-case scenario, for all anticipated 
operating scenarios or be calculated based on 8,760 hours per year of operation. The PTE 
should be determined based upon an estimate of the maximum number of hours the engine 
could operate, considering all of the scenarios under which the engines may operate. If 
NEW2 determines that 500 hr/yr/each engine is a reasonable and realistic worst-case 
scenario that would cover all of the engines’ expected operating scenarios, NEW2 should 
update its application to clearly indicate that these are maximum operating hours per year. 
Please note that any estimates of annual hours of operation NEW2 uses in its calculation 
may provide the basis for permit conditions (e.g., an annual tons per year emission cap or 


 
2 See https://assets.siemens-energy.com/siemens/assets/api/uuid:8ab94721-6342-4309-b8a7-5be8baf33f5e/flyer-
8vm1-blue-gis-72-5kv-non-eu.pdf 
3 https://www.gegridsolutions.com/hvmv_equipment/catalog/f35.htm 
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limit on hours of operation on these engines) to ensure that the source’s operations are 
consistent with the information presented in the application. 
 


5. Sections 2.3.4.2 of the application indicate that a temporary generator engine may be 
installed and operated on the WTGs in the unlikely event that onshore power from the grid 
is not available for an extended period and the integrated battery backup system is not able 
to provide sufficient power to the WTGs. Based on the application, NEW2 is not seeking 
a preconstruction permit conditions for the installation of generator engines on the WTGs. 
Thus, if NEW2 wishes to install and operate a generator engine on the WTGs at a future 
date, NEW2 may need to seek applicable air permitting approvals from the EPA prior to 
the installation of such emission unit. Alternatively, NEW2 could seek permit conditions 
to allow for the limited use of engines on WTGs in certain, infrequently expected 
circumstances. 
 


6. Section 4.4.2 of the application states NEW2 intends to submit a request to the US Coast 
Guard to establish a 500m temporary safety zone around active heavy work sites during an 
operation and maintenance (O&M) portion of the project for significant repairs. EPA 
requests record of this correspondence when it becomes available 
 


7. The LAER analysis in Section 5.2.1.2 of the application indicates that feeder jack-up 
vessels, supply vessels, and secondary crew transport vessels (CTVs) (i.e., types of crew 
and supply vessels) are not subject to the version of 17 CCR § 93118.5(e)(6) that is 
incorporated into the California SIP. Please elaborate on why NEW2 has concluded that 
these vessels are not subject to the applicability requirements in the version of 17 CCR § 
93118.5(e)(6) that is incorporated into the California SIP. EPA approved the July 20, 2011 
regulations at 17 CCR section 93118.5 into the SIP on June 18, 2018. See 83 FR 23232 
(May 18, 2018).4 EPA requests that NEW2 update the LAER analysis portion of the 
application to indicate which vessels identified in Table 3-1 (Which Project Vessels Meet 
the Definition of an OCS Source) would be subject to the CA SIP control requirements and 
which vessels may be exempt.5 
 


8. Section 3.2.2.4 of the Air Quality Modeling Report (Appendix B) indicates nearby sources 
(namely, Vineyard Wind 1 and Phase 1 of New England Wind) are not included in a 
cumulative modeling analysis because impacts are unlikely. The report states that an 
evaluation of Significant Impact Areas were evaluated and found unlikely to overlap, but 
that evaluation does not appear in the report. PSD Class II cumulative increment analysis 
was required for 24-hour average PM2.5, 24-hour average PM10, and annual average NO2, 
PM2.5, and PM10 for the O&M phase of the project. Vineyard Wind 1 and Phase 1 of New 
England Wind could possibly both be considered nearby increment-consuming sources for 


 
4 See also EPA Region 9 Approved California SIP for Title 17 at https://www.epa.gov/system/files/documents/2022-
09/epa-approved-compiled-sip-california-code-of-regulations-title-17.pdf 
5 Vessels that are not subject to these control requirements may be subject to other BACT/LAER requirements in the 
permit.  
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these same pollutants and therefore must be considered in the air quality impact analysis 
for the project. Additional analysis is necessary to demonstrate if the SIAs from either 
source overlap the SIA of the project, and if so, cumulative PSD increment consumption 
may be needed.  
 


9. The modeled source parameters, including long-term and short-term emission rates, were 
provided in a spreadsheet and methods to derive these are described in Attachment 1 of the 
Air Quality Modeling Report (Appendix B). The emission rates provided in the spreadsheet 
do not contain the calculations/links that demonstrate how the rates were calculated and it 
could take considerable effort to back-calculate the emission rates to confirm the modeling 
inputs agree with proposed project emissions.  If available, please provide the modeled 
emission rate calculation spreadsheets. 
 


10. Upon review of the submitted modeling files, it was noted the radius of the temporary 
safety zone provided by the receptor grid appears to exceed the intended 500-meter buffer. 
One example, for PM2.5 24-hour NAAQS modeling of the WTG Inspection & 
Maintenance (WTGIM) scenario, the maxima receptor (at 1.57 µg/m3) is located on the 
safety zone boundary, but at a distance of about 570 meters from the nearest central source 
unit (the Jack-Up Vessel). Most of the boundary receptors appear to be 550 meters to 600 
meters distance from the nearest central source unit. Our preliminary review leads us to 
believe this issue does not substantially affect the results and conclusions of the AQIA 
because all modeled values, under the WTGIM scenario, are sufficiently below respective 
SILs and NAAQS. Please provide additional discussion and analysis, as needed, to 
demonstrate that project impacts are below respective SILs or NAAQS under the WTGIM 
scenarios, confirming impacts are assessed at a 500-meter safety boundary. Please discuss 
possible approaches with the EPA before progressing. 
 


11. Section 4.2.2 of the application analyzes applicability to the Prevention of Significant 
Determination (PSD) permitting program. Footnote #26 states that “… EPA advised that a 
complex netting analysis to determine whether a significant net emissions increase will 
occur at the major stationary source (i.e., the second step of the process) is voluntary and 
not needed.” EPA would like to clarify that the citation for this guidance is found in the 
preamble of EPA’s Project Emissions Accounting final rule. See 85 FR 74890, November 
24, 2020. Page 74893 states that “Once a source determines that a significant emissions 
increase would occur in Step 1, then the source may deem the project to be a major 
modification or perform the Step 2 contemporaneous netting analysis to determine if there 
would be a significant net emission increase at the major source and thus be subject to 
major NSR permitting.” [emphasis added] It is our understanding that New England Wind 
is not pursuing a Step 2 contemporaneous netting analysis because either there are no 
contemporaneous increases or decreases foreseeable or any increases or decreases would 
not impact the applicant’s conclusions in requiring PSD review for the pollutants identified 
in Table 4-4.  





		1 See httpswwwcommonwealthwindcom: 

		2 See httpsassetssiemensenergycomsiemensassetsapiuuid8ab9472163424309b8a75be8baf33f5eflyer: 

		4 See also EPA Region 9 Approved California SIP for Title 17 at httpswwwepagovsystemfilesdocuments2022: 
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McGrath, Morgan

From: Perron, Ralph - FS, NH <ralph.perron@usda.gov>
Sent: Tuesday, March 7, 2023 5:35 PM
To: McGrath, Morgan
Cc: Sinclair, John - FS, VT; Ibarguen, Derek - FS, NH; Bird, Patrick; Wortman, Eric; Turner, Andre
Subject: RE: Park City Wind LLC, New England Wind 1 and 2,  Notice of Receipt of OCS Air Permit 

Application(s) - Update 
Attachments: NEW2 OCS Air Permit Application_1.13.2023.pdf; NEW1 OCS Air Permit Application_1.13.2023.pdf

Hi Morgan, 
 
Thanks for the opportunity to review the revised NEW1 and NEW2 OCS Air Permit Applications. I have reviewed both 
applications and have no questions, however, I would suggest one edit be considered in the NEW2 permit: page 360 of 
388, top table, consider changing the title from “Class I Significant Impact Level Results (μg/m3) for Construction” to 

“Class I Significant Impact Level Results (μg/m3) for Construction: 50 km.” 
 

 

Ralph Perron (he/him) 
Air Quality Specialist 

Forest Service  
Eastern Region 

cell: 802-222-1444  
ralph.perron@usda.gov 

 

 

Caring for the land and serving people 

 

 
 

From: McGrath, Morgan <McGrath.Morgan@epa.gov>  
Sent: Friday, February 24, 2023 3:14 PM 
To: Perron, Ralph ‐ FS, NH <ralph.perron@usda.gov> 
Cc: Sinclair, John ‐ FS, VT <john.sinclair@usda.gov>; Ibarguen, Derek ‐ FS, NH <derek.ibarguen@usda.gov>; Bird, Patrick 
<Bird.Patrick@epa.gov>; Wortman, Eric <Wortman.Eric@epa.gov>; Turner, Andre <Turner.Andre@epa.gov> 
Subject: Park City Wind LLC, New England Wind 1 and 2, Notice of Receipt of OCS Air Permit Application(s) ‐ Update  
 
Hi Ralph, 
I hope you are doing well! Following up on the email below, we have determined the outer continental shelf (OCS) air 
permit applications from Park City Wind LLC for their New England Wind Phase 1 and New England Wind Phase 2 
projects complete as of February 13, 2023. In order for us to make the completeness determination, the applicant had to 
submit supplemental* information. Therefore, we have attached the revised application for both projects to fulfill 
notification requirements as required by Part 124. We are currently working on the draft permit. As done in the past, the 
FLMs will be notified of the public comment period for each of the draft permits.  
 
Please let us know if you have further questions or comments. 
 
Take Care, 
Morgan M. McGrath, P.E.  
Air Permits, Toxics and Indoor Programs Branch  
Air and Radiation Division, US EPA, Region 1  
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Mailing Address: 5 Post Office Square, Suite 100, 5-MD, Boston, Massachusetts 02109 
Phone: (617) 918-1541 
 
*Note that the projects’ distance from the nearest Class I area has not changed. Therefore, the consultation with USFS in 
July 2022 is presumed to still be valid, (i.e. where they declined to request an AQRV analysis based on the projects’ 
distance from the nearest Class I area).  
 

From: Perron, Ralph ‐FS <ralph.perron@usda.gov>  
Sent: Thursday, November 10, 2022 12:44 PM 
To: McGrath, Morgan <McGrath.Morgan@epa.gov> 
Cc: Sinclair, John ‐FS <john.sinclair@usda.gov>; Ibarguen, Derek ‐FS <derek.ibarguen@usda.gov>; Bird, Patrick 
<Bird.Patrick@epa.gov>; Wortman, Eric <Wortman.Eric@epa.gov> 
Subject: RE: [External Email]Park City Wind LLC, New England Wind 1 and 2, Notice of Receipt of OCS Air Permit 
Application(s)  
 
Hi Morgan, 
 
Thanks for sharing this information. Thanks for offering to keep us apprised of any comments you may have on the 
application, and providing notice of your completeness determination; we would appreciate being kept in the loop on 
the progress of these proposals. 
 

 

Ralph Perron (he/him) 
Air Quality Specialist 

Forest Service  
Eastern Region 

cell: 802-222-1444  
ralph.perron@usda.gov 

71 White Mountain Drive 
Campton, NH 03223 

 

Caring for the land and serving people 

 

 
 

From: McGrath, Morgan <McGrath.Morgan@epa.gov>  
Sent: Thursday, November 10, 2022 8:23 AM 
To: Perron, Ralph ‐FS <ralph.perron@usda.gov>; Sinclair, John ‐FS <john.sinclair@usda.gov>; Ibarguen, Derek ‐FS 
<derek.ibarguen@usda.gov>; Allen, Tim <tim_allen@fws.gov>; Bill_Gawley@nps.gov; holly_salazer@nps.gov; Stacy, 
Andrea <andrea_stacy@nps.gov>; kirsten_king <kirsten_king@nps.gov>; John_Notar@nps.gov 
Cc: Bird, Patrick <Bird.Patrick@epa.gov>; Wortman, Eric <Wortman.Eric@epa.gov>; Howlett, Careyanne 
<Howlett.Careyanne@epa.gov>; Maiti, Pujarini <Maiti.Pujarini@epa.gov>; WILSON, STEPHANIE 
<stephanie.wilson@avangrid.com>; Abbegail Nack <anack@epsilonassociates.com>; AJ Jablonowski 
<ajablonowski@epsilonassociates.com>; geri <geri@gedenslaw.com>; HOFFMAN, CHRISTINA 
<christina.hoffman@avangrid.com>; Joseph Sabato <JSabato@epsilonassociates.com> 
Subject: [External Email]Park City Wind LLC, New England Wind 1 and 2, Notice of Receipt of OCS Air Permit 
Application(s)  
Importance: High 
 

[External Email]  
If this message comes from an unexpected sender or references a vague/unexpected topic;  
Use caution before clicking links or opening attachments. 
Please send any concerns or suspicious messages to: Spam.Abuse@usda.gov  
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Federal Land Managers, 
 
On October 7, 2022, EPA Region 1 received two (2) separate outer continental shelf air permit applications from Park 
City Wind LLC for their New England Wind Phase 1 and New England Wind Phase 2 projects. Through this email, 
EPA is fulfilling its regulatory obligation to provide notice to Federal Land Managers of receipt of a permit 
application as required by 40 CFR § 55.6(b)(7). EPA has completed an initial review of the applications for 
completeness and provided written feedback to the applicant with a request for supplemental information (included as an 
attachment to this email). We have requested that the applicant provide additional information to the EPA by December 7, 
2022. Note that we have consulted with USFS and they have declined to request an AQRV analysis based on the projects’ 
distance from the nearest Class I area. However, we wanted to forward the application along to fulfill notification 
requirements as part of Part 124. 
 
We will keep you apprised of any comments we may have on the application, and provide you notice of our completeness 
determination. If you have any questions, please feel free to reach out. Thank you for your cooperation.  
 
Take Care, 
Morgan M. McGrath, P.E.  
Air Permits, Toxics and Indoor Programs Branch  
Air and Radiation Division, US EPA, Region 1  
Mailing Address: 5 Post Office Square, Suite 100, MC 05-2, Boston, Massachusetts 02109 
Phone: (617) 918-1541 
 
 
 
 
 
This electronic message contains information generated by the USDA solely for the intended recipients. Any 
unauthorized interception of this message or the use or disclosure of the information it contains may violate the law and 
subject the violator to civil or criminal penalties. If you believe you have received this message in error, please notify the 
sender and delete the email immediately.  



From: Bird, Patrick
To: Sinclair, John -FS
Cc: Olson, Shawn -FS; Perron, Ralph -FS; Barnes, Martina -FS; Mckinley, Daniel -FS; Wortman, Eric; McAlpine,

Jerrold; Howlett, Careyanne
Subject: RE: New England Wind Phase I and Phase II Modeling Protocols
Date: Wednesday, July 13, 2022 1:35:21 PM
Attachments: image001.png

image002.png
image003.png
image004.png

Hi John,
 
I appreciate your review, and we will communicate this information to the developer on your behalf.
I’ll also include this correspondence in the administrative record for our permitting actions on the
New England Wind projects.
 
We will continue to provide you with updates on these and other offshore wind projects with
respect to Clean Air Act permitting as they move through the process. As always, I thank you for you
and your team’s attention to the materials we send along.  
 
Thanks again,
 
Pat
 
Patrick Bird
US EPA Region 1
5 Post Office Square, 05-2
Boston, MA 02109
p: 617-918-1287
e: bird.patrick@epa.gov
 
 
 

From: Sinclair, John -FS <john.sinclair@usda.gov> 
Sent: Wednesday, July 13, 2022 3:50 PM
To: Bird, Patrick <Bird.Patrick@epa.gov>
Cc: Olson, Shawn -FS <shawn.olson@usda.gov>; Perron, Ralph -FS <ralph.perron@usda.gov>;
Barnes, Martina -FS <martina.barnes@usda.gov>; Mckinley, Daniel -FS <daniel.mckinley@usda.gov>
Subject: FW: New England Wind Phase I and Phase II Modeling Protocols
 
Pat,
 
Thank you for the opportunity to review the modeling protocol for New England Wind, consisting of
the Park City and Commonwealth Wind projects.  I am the Federal Land Manager responsible for the
management of the Lye Brook Class I Wilderness Areas. 
 
We have reviewed the modeling protocol, which was received on May 11, 2022.  Our understanding
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is that the shortest distance between the Lye Brook Class I area receptors and the nearest proposed
turbine for both project is approximately 300 km.  Based on the information provided, the highest
emissions occur during construction and drop significantly after construction is completed.  Further,
proposed emission calculations appear to be very conservative, and include total maximum
emissions from the proposed construction of wind turbines, which are 1 km apart, as well as all
associated mobile sources. 
 
Due to the information listed above, and considering the temporary nature of the emissions, as well
as the long-term emission reduction that will occur once the wind project is complete, the US Forest
Service will not be requesting Air Quality Related Values analyses for this project.
 
Please keep us informed of any significant changes in this project, as well as any other proposal
which may have an impact on either the Lye Brook, Great Gulf, or Presidential Range-Dry River
Wilderness Areas.
 
I appreciate the efforts of the U.S. EPA Region 1 staff to work with Forest Service air quality
specialists on this project and the continued open communication.  I look forward to continuing to
work closely with U.S. EPA Region 1 in the future to reduce air pollution and the associated impacts
to the Green Mountain National Forest.
 
John
 

John Sinclair 
Forest Supervisor

Forest Service
Green Mountain and Finger Lakes National Forests
p: 802-747-6704 
c: 443-286-8838 
john.sinclair@usda.gov

PO Box 220
Rutland, VT 05702
www.fs.fed.us 

Caring for the land and serving people

 

From: Bird, Patrick <Bird.Patrick@epa.gov> 
Sent: Wednesday, May 11, 2022 12:38 PM
To: Perron, Ralph -FS <ralph.perron@usda.gov>; Sinclair, John -FS <john.sinclair@usda.gov>;
Ibarguen, Derek -FS <derek.ibarguen@usda.gov>; Allen, Tim <tim_allen@fws.gov>;
John_Notar@nps.gov; kirsten_king <kirsten_king@nps.gov>; Stacy, Andrea
<andrea_stacy@nps.gov>; holly_salazer@nps.gov; Bill_Gawley@nps.gov; Anderson, Bret -FS
<bret.a.anderson@usda.gov>; Meyer, Mark E <Mark_E_Meyer@nps.gov>
Cc: Wortman, Eric <Wortman.Eric@epa.gov>; Jay McAlpine <mcalpine.jay@epa.gov>; geri
<geri@gedenslaw.com>; AJ Jablonowski <ajablonowski@epsilonassociates.com>; Abbegail Nack
<anack@epsilonassociates.com>; HOFFMAN, CHRISTINA <christina.hoffman@avangrid.com>;
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WILSON, STEPHANIE <stephanie.wilson@avangrid.com>
Subject: [External Email]FW: New England Wind Phase I and Phase II Modeling Protocols
 

[External Email] 
If this message comes from an unexpected sender or references a vague/unexpected topic; 
Use caution before clicking links or opening attachments.
Please send any concerns or suspicious messages to: Spam.Abuse@usda.gov

Federal Land Managers,
 
I wanted to provide you with a revised modeling protocol that’s been submitted to EPA Region 1 for
New England Wind, consisting of the Park City and Commonwealth Wind projects. We’ll be
reviewing the revised protocol and providing comments, as necessary. Our plan is to schedule a
meeting with the applicant after we complete our review, and I intent to invite Federal Land
Managers to that meeting.
 
I welcome your feedback on the protocol.
 
Thanks, and feel free to reach out if you have any questions.
 
Pat
 
Patrick Bird
US EPA Region 1
5 Post Office Square, 05-2
Boston, MA 02109
p: 617-918-1287
e: bird.patrick@epa.gov
 

From: Joseph Sabato <JSabato@epsilonassociates.com> 
Sent: Monday, May 9, 2022 8:10 PM
To: McAlpine, Jerrold <McAlpine.Jay@epa.gov>
Cc: Bird, Patrick <Bird.Patrick@epa.gov>; Wortman, Eric <Wortman.Eric@epa.gov>; geri
<geri@gedenslaw.com>; AJ Jablonowski <ajablonowski@epsilonassociates.com>; Abbegail Nack
<anack@epsilonassociates.com>; HOFFMAN, CHRISTINA <christina.hoffman@avangrid.com>;
WILSON, STEPHANIE <stephanie.wilson@avangrid.com>
Subject: New England Wind Phase I and Phase II Modeling Protocols
 
Jay –
 
Please find attached the air dispersion modeling protocols describing the air dispersion modeling
analyses proposed for New England Wind Phase 1 and New England Wind Phase 2.  Also attached is
a comment response memo responding to comments received based on EPA’s review of the
previous air modeling protocol.  Please let us know if you have any questions or concerns.  We look
forward to further discussions.
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Regards,
Joe and Abbey
 
Joseph Sabato, CCM
Senior Consultant
 
Epsilon Associates, Inc.
3 Mill & Main Place, Suite 250
Maynard, Massachusetts 01754
978.897.7100  |  978.461.6265 (direct)  |  603.303.7685 (cell)
jsabato@epsilonassociates.com  |  www.epsilonassociates.com
 

This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the information
it contains may violate the law and subject the violator to civil or criminal penalties. If you believe
you have received this message in error, please notify the sender and delete the email immediately.
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From: Abbegail Nack
To: AJ Jablonowski; Perron, Ralph -FS; bret.a.anderson@usda.gov
Cc: geri; Wortman, Eric; HOFFMAN, CHRISTINA; stephanie.wilson@avangrid.com; McAlpine, Jerrold; Joseph Sabato;

Bird, Patrick
Subject: RE: New England Wind Phase I and Phase II Modeling Protocols
Date: Friday, July 1, 2022 10:19:41 AM

Hi Ralph,
 
Our apologies, we noticed that two of the labels in the table were flip-flopped (H2SO4 and PM10).

Here is the corrected table of short-term emission rates in US tons per year:
 

NOx SO2 H2SO4 PM10
4,278 68 3.1 129

 
Thank you,
 
Abbegail H. Nack, PE  |  Project Engineer

Epsilon Associates, Inc.
3 Mill & Main Place, Suite 250
Maynard, Massachusetts 01754
978.897.7100  |  518.755.0849 (cell)
anack@epsilonassociates.com  |  www.epsilonassociates.com
 
 
 

From: AJ Jablonowski <ajablonowski@epsilonassociates.com> 
Sent: Friday, July 1, 2022 8:41 AM
To: Perron, Ralph -FS <ralph.perron@usda.gov>; Anderson, Bret -FS <bret.a.anderson@usda.gov>
Cc: geri <geri@gedenslaw.com>; Abbegail Nack <anack@epsilonassociates.com>; Wortman, Eric
<Wortman.Eric@epa.gov>; HOFFMAN, CHRISTINA <christina.hoffman@avangrid.com>;
stephanie.wilson@avangrid.com; Jay McAlpine <mcalpine.jay@epa.gov>; Joseph Sabato
<JSabato@epsilonassociates.com>; Bird, Patrick <Bird.Patrick@epa.gov>
Subject: RE: New England Wind Phase I and Phase II Modeling Protocols
 
 
Ralph,
 
Here are the preliminary short-term emission rate numbers, converted to tons per year:
 

NOx SO2 PM10 H2SO4
4,278 68 3.1 129

 
Items to note:
 

Because the short-term estimates are based on a specific activity, and the sequence of
activities is the same for both Projects, this estimate is the same for both Projects. 
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This reflects the highest estimate of the different major construction activities (the highest-
emitting activity is foundation installation).  The highest emissions drop significantly once
construction is completed.
The emissions won’t come from one stack, but 74 different stacks on vessels spread out
around one foundation position. All of the foundation installation vessels will be in motion.
The estimate assumes the entire foundation gets installed in a single 24-hour period.  After
the foundation is installed, the vessels will move to the next foundation location.  Locations
are at least a nautical mile apart.
On some days, other lower-emitting activities could be happening at a different location. 
Those activities would be at least a nautical mile away, and likely several nautical miles away.
The distances to the Class I areas shown in the protocols (300+ km) are measured from the
closest locations.  The Phase 1 portion of the Southern Wind Development Area is up to 231
square kilometers, and the Phase 2 portion of the Southern Wind Development Area is up to
303 square kilometers.  As such, most of the emissions will occur significantly further than 300
km away from any Class I area.

As noted in the May 9th Protocols, the wind direction blows towards Lye Brook Wilderness
less than 3% of the time.  
As you know, because these are short-term estimates they are higher than the “maximum
construction emissions during one year” presented in Table 2-4 of each Protocol.

 
Thanks and please let us know if you have any questions.
 
 
A.J. Jablonowski, P.E.  |  Principal

Epsilon Associates, Inc.
3 Mill & Main Place, Suite 250
Maynard, Massachusetts 01754
978.793.2571 (mobile)
ajablonowski@epsilonassociates.com  |  www.epsilonassociates.com
 
 

 
 
From: Wortman, Eric <Wortman.Eric@epa.gov> 
Sent: Thursday, June 2, 2022 3:33 PM
To: Perron, Ralph -FS <ralph.perron@usda.gov>; Bird, Patrick <Bird.Patrick@epa.gov>;
Sinclair, John -FS <john.sinclair@usda.gov>; Ibarguen, Derek -FS
<derek.ibarguen@usda.gov>; Allen, Tim <tim_allen@fws.gov>; John_Notar@nps.gov;
kirsten_king <kirsten_king@nps.gov>; Stacy, Andrea <andrea_stacy@nps.gov>;
holly_salazer@nps.gov; Bill_Gawley@nps.gov; bret.a.anderson@usda.gov; Meyer, Mark E
<Mark_E_Meyer@nps.gov>
Cc: McAlpine, Jerrold <McAlpine.Jay@epa.gov>; geri <geri@gedenslaw.com>; AJ
Jablonowski <ajablonowski@epsilonassociates.com>; Abbegail Nack
<anack@epsilonassociates.com>; HOFFMAN, CHRISTINA
<christina.hoffman@avangrid.com>; WILSON, STEPHANIE
<stephanie.wilson@avangrid.com>
Subject: RE: [External Email]FW: New England Wind Phase I and Phase II Modeling
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Protocols
 
Hi Ralph, et al.,
 
Thanks for flagging this.  You are correct that the current protocols do not include the short-
term emission rates. The applicant should provide the preliminary short-term emission rate
numbers that you need to compare against FLAG thresholds.
 
The New England Wind permitting team is copied on this email, and I’m requesting they
work with you directly to provide the requested information identified below for a Q/D
analysis under the Class I FLAG guidance. Please continue to include EPA via cc on any
future correspondence.
 
Thanks,
 
Eric
____________________________________________
Eric Wortman
U.S. EPA Region 1
5 Post Office Square, Suite 100
Boston, Massachusetts 02109
Telephone: (617) 918-1624 | Email: wortman.eric@epa.gov
 
From: Perron, Ralph -FS <ralph.perron@usda.gov> 
Sent: Friday, May 27, 2022 12:12 PM
To: Bird, Patrick <Bird.Patrick@epa.gov>; Sinclair, John -FS <john.sinclair@usda.gov>;
Ibarguen, Derek -FS <derek.ibarguen@usda.gov>; Allen, Tim <tim_allen@fws.gov>;
John_Notar@nps.gov; kirsten_king <kirsten_king@nps.gov>; Stacy, Andrea
<andrea_stacy@nps.gov>; holly_salazer@nps.gov; Bill_Gawley@nps.gov;
bret.a.anderson@usda.gov; Meyer, Mark E <Mark_E_Meyer@nps.gov>
Cc: Wortman, Eric <Wortman.Eric@epa.gov>; McAlpine, Jerrold
<McAlpine.Jay@epa.gov>; geri <geri@gedenslaw.com>; AJ Jablonowski
<ajablonowski@epsilonassociates.com>; Abbegail Nack <anack@epsilonassociates.com>;
HOFFMAN, CHRISTINA <christina.hoffman@avangrid.com>; WILSON, STEPHANIE
<stephanie.wilson@avangrid.com>
Subject: RE: [External Email]FW: New England Wind Phase I and Phase II Modeling
Protocols
 
Hi Pat,
 
For Phase 1 (Park City), the modeling protocol you shared lists total construction emissions
of NOx at 3893 (US tons) (Table 2-4). What is the annual max NOx, SO2, PM10, and
H2SO4 based on 24 hour max allowable emissions for the construction period?
 
For Phase 2 (Commonwealth Wind), the modeling protocol you shared lists total
construction emissions of NOX at 5424 (US tons) (Table 2-4). What is the annual max
NOx, SO2, PM10, and H2SO4 based on 24 hour max allowable emissions for the
construction period?
 
Thanks,
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Ralph Perron (he/him)
Air Quality Specialist

Forest Service
Eastern Region
cell: 802-222-1444 
ralph.perron@usda.gov

71 White Mountain Drive
Campton, NH 03223
www.fs.fed.us

Caring for the land and serving people

 
 
From: Bird, Patrick <Bird.Patrick@epa.gov> 
Sent: Wednesday, May 11, 2022 12:38 PM
To: Perron, Ralph -FS <ralph.perron@usda.gov>; Sinclair, John -FS
<john.sinclair@usda.gov>; Ibarguen, Derek -FS <derek.ibarguen@usda.gov>; Allen, Tim
<tim_allen@fws.gov>; John_Notar@nps.gov; kirsten_king <kirsten_king@nps.gov>;
Stacy, Andrea <andrea_stacy@nps.gov>; holly_salazer@nps.gov; Bill_Gawley@nps.gov;
Anderson, Bret -FS <bret.a.anderson@usda.gov>; Meyer, Mark E
<Mark_E_Meyer@nps.gov>
Cc: Wortman, Eric <Wortman.Eric@epa.gov>; Jay McAlpine <mcalpine.jay@epa.gov>;
geri <geri@gedenslaw.com>; AJ Jablonowski <ajablonowski@epsilonassociates.com>;
Abbegail Nack <anack@epsilonassociates.com>; HOFFMAN, CHRISTINA
<christina.hoffman@avangrid.com>; WILSON, STEPHANIE
<stephanie.wilson@avangrid.com>
Subject: [External Email]FW: New England Wind Phase I and Phase II Modeling Protocols

 
Federal Land Managers,
 
I wanted to provide you with a revised modeling protocol that’s been submitted to EPA
Region 1 for New England Wind, consisting of the Park City and Commonwealth Wind
projects. We’ll be reviewing the revised protocol and providing comments, as necessary.
Our plan is to schedule a meeting with the applicant after we complete our review, and I
intent to invite Federal Land Managers to that meeting.
 
I welcome your feedback on the protocol.
 
Thanks, and feel free to reach out if you have any questions.
 
Pat
 
Patrick Bird
US EPA Region 1
5 Post Office Square, 05-2
Boston, MA 02109
p: 617-918-1287
e: bird.patrick@epa.gov
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From: Joseph Sabato <JSabato@epsilonassociates.com> 
Sent: Monday, May 9, 2022 8:10 PM
To: McAlpine, Jerrold <McAlpine.Jay@epa.gov>
Cc: Bird, Patrick <Bird.Patrick@epa.gov>; Wortman, Eric <Wortman.Eric@epa.gov>; geri
<geri@gedenslaw.com>; AJ Jablonowski <ajablonowski@epsilonassociates.com>;
Abbegail Nack <anack@epsilonassociates.com>; HOFFMAN, CHRISTINA
<christina.hoffman@avangrid.com>; WILSON, STEPHANIE
<stephanie.wilson@avangrid.com>
Subject: New England Wind Phase I and Phase II Modeling Protocols
 
Jay –
 
Please find attached the air dispersion modeling protocols describing the air dispersion
modeling analyses proposed for New England Wind Phase 1 and New England Wind Phase
2.  Also attached is a comment response memo responding to comments received based on
EPA’s review of the previous air modeling protocol.  Please let us know if you have any
questions or concerns.  We look forward to further discussions.
 
Regards,
Joe and Abbey
 
Joseph Sabato, CCM
Senior Consultant
 
Epsilon Associates, Inc.
3 Mill & Main Place, Suite 250
Maynard, Massachusetts 01754
978.897.7100  |  978.461.6265 (direct)  |  603.303.7685 (cell)
jsabato@epsilonassociates.com  |  www.epsilonassociates.com
 

 
 

Please consider the environment before printing this email.
If you have received this message in error, please notify the sender and immediately delete this message and any attachment hereto 
and/or copy hereof, as such message contains confidential information intended solely for the individual or entity to whom it is 
addressed. The use or disclosure of such information to third parties is prohibited by law and may give rise to civil or criminal liability.
The views presented in this message are solely those of the author(s) and do not necessarily represent the opinion of Avangrid 
Renewables, LLC. or any company of its group. Neither Avangrid Renewables, LLC. nor any company of its group guarantees the 
integrity, security or proper receipt of this message. Likewise, neither Avangrid Renewables, LLC. nor any company of its group accepts 
any liability whatsoever for any possible damages arising from, or in connection with, data interception, software viruses or manipulation 
by third parties.
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