
Submarine Cables and Pipelines in the New England Region 
Cables crisscross the seabed of the world’s oceans and the area offshore New England is no exception. 
The purpose of this document is to provide an overview of current and potential future submarine cable 
and pipeline activities in the New England region, as well as a summary of the potential positive and 
negative effects on the species of fish and shellfish managed by NEFMC and their habitats. While there is 
the potential for effects on protected resources, these are not discussed here. This document is specific 
to cables installed on or in the seabed.  For renewable energy projects where generators (i.e. wind 
turbines) are floating in the water column and not fixed to the seabed, cables would not be buried at all, 
but would be suspended between generators within the array.  However, burial of the export cable 
would still be possible for these projects. This document briefly summarizes ways in which other human 
activities, including fishing, could interact with cables and pipelines. 
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Activity Overview 

Types of cables and pipelines used in ocean environments 

Cables are used to transmit electricity and for telecommunication. Carter et al. (2009) and OSPAR (2008) 
provide general overviews of modern cable technology and were the primary sources relied on to 
develop this activity overview, unless otherwise noted.  

A major use of cables is for carrying data: nearly all transoceanic communications occur via cables vs. 
with satellites. Coaxial telecommunication cables were installed from the 1950s until the late 1980s; 
modern versions employ fiber optic technology. At present, globally, there are over a million kilometers 
of fiber optic telecommunication cables on and in the seabed. In practice, fiber optic cables are 
generally powered as they require repeaters to transmit signals over longer distances. Such repeaters 
increase the cable diameter at their location. The amount of protective armoring on the cable also 
influences cable diameter. Typical cable and repeater specifications are summarized by Carter et al. 
(2009) and OSPAR (2008).   

Power transmission cables can be alternating or direct current (AC or DC). Direct current cables are 
more common; they have fewer losses and can be used to transmit power over long distances; however 
conversion of electricity that is both generated and used in alternating current is required, and 
converters can be costly. Thus, over shorter distances, AC cables avoid the need for converters, which in 
some applications is a reasonable tradeoff for power losses. For each type of cable there is an array of 
different configurations employed depending on the situation. For example, monopolar high voltage DC 
(HVDC) cables use seawater to carry the return current, whereas bipolar HVDC pairs conductors to 
achieve two-way transmission. These configurations have implications for magnetic fields. Fiber optics 
can be bundled with power cables to allow for data transmission. Note that monopolar cables with 
electrodes are no longer standard (Stehmeier 2006, from OSPAR 2008), such that while older cables may 
remain, this configuration is not relevant to the potential effects of new installations.  

With power cables, different types of insulation technology are used to protect the power conductor 
from water infiltration, in the event the cable is damaged. Insulation may be achieved with fluids or 
gases. Examples include mass-impregnated (MI) cables and cross-linked polyethylene (XLPE) cables, as 
well as self-contained fluid-filled (SCFF) or gas-filled (SCGF) cables.  

Both telecommunication and power cables are generally armored in order to protect them from 
damage. Armoring materials include polyethylene and metal sheathings placed directly around the 
cable. Armoring decreases when cables are intended for use in extremely deep water (below 1,000-
1,500 m) where interactions with fishing are not likely.  

Pipelines are designed to convey fluids from one location to another. In New England waters, these 
include liquefied natural gas pipelines. Heating cables are another type of cable, designed to control 
thermal conditions inside a pipeline. MORE ON PIPELINES AND DIFFERENCES FROM CABLES 
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Installation 

The first step in cable or pipeline installation is route selection and survey. Initially, there is a desktop 
study, abbreviated DTS, generally done by marine geologists considering available hydrographic and 
geologic data as well as other uses of the route, including fishing and the presence of other cables. The 
results of the DTS are used to design in-depth surveys along the potential route. Data gathered during 
these surveys includes water depth and seabed topography, sediment type and thickness, biological 
communities, natural and human-made hazards, and measures of currents, tides and waves to estimate 
stability of the seafloor.  

Cables and pipelines can be laid on the seabed or buried. Various methods are used to bury cables 
depending on the location and the sediment type, and projects may employ multiple techniques. 
Different approaches may be used adjacent to the shoreline vs. in deeper waters. Installation methods 
include embedment machines that trench or plow the seabed, directional drilling, and laying the cable 
directly on the bottom, with or without protective coverings. Cofferdams with gravity cells may be used 
in the intertidal if a dry work area is needed. Additional cables can also be installed in existing conduits 
created by embedment or directional drilling. Cable laying may precede or coincide with burial.  

● Embedment machines are remotely operated devices that trench and lay small diameter cables 
simultaneously. They can be self-propelled or towed.  Trenches are created using either a plow 
blade or nozzles that hydraulically disperse the sediment. Cables can be buried to depths of 3 m. 

● Directional drilling, also referred to as horizontal directional drilling or HDD, uses a land-based 
drilling machine, producing a tunnel underneath an area where disturbance is being avoided. A 
mixture of water and bentonite clay is injected into the tunnel to reduce friction and emulsify 
the sediment. The exit point of the tunnel is underwater. The cable is then attached to the 
drilling head as it is retracted, thereby installing the cable in the tunnel. This method is 
constrained to soft sediments. 

● Cable laying on the seabed is done from a barge. In shallow areas, the cable is paid out and 
suspended via floats, which are then deflated and the cable is guided towards the seabed by 
divers, avoiding marine vegetation and other features to be conserved.  In very deep water, 
encounters with fishing gear may be unlikely such that cables are not buried at all, but instead 
laid directly on the seafloor. Cables can be encased in steel for protection, and over time may be 
buried somewhat via natural sediment deposition.   

● Cofferdams are temporary structures used to enclose a space below water for the purpose of 
dewatering  the space to allow work in the dry.  

Depth of burial depends on the sediment type as well as the operational needs of the project (Table 1); 
for example in an area where bottom contact activities like fishing or dredging are likely, deeper depths 
may be preferred as a precautionary measure to protect the integrity of the cable. Bedform movement, 
specifically expected migration of sand waves, may also call for deeper burial to avoid exposure. This can 
be an issue along the coastline or further offshore. For example, high energy forces in the Crescent 
Beach area required a second HDD effort to more deeply bury the sea2shore cable serving the Block 
Island Wind Farm. 
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Burial may not be possible in areas with rock ledges or other hard substrates, or where it is necessary to 
cross over an existing cable. When burial is not possible and the cable is located such that it could be 
damaged by activities including fishing, cables may be covered with mechanical protection external to 
the cable, in addition to any armoring that is part of the cable’s sheathing. Protection methods include 
dumped rocks, cast iron shells, steel or plastic conduits, steel plates or articulated concrete mattresses 
(Taormina et al. 2018). 

Table 1. Existing and proposed power cable burial specifications. Depth achieved column refers to 
cable sections where burial was possible, does not include cable crossings 

Cable Type Target Burial 
Depth 

Length Installation Method/s Depth Achieved 

Sea2shore: The Renewable 
Link (Block Island 
Transmission System) 

AC (30 MW at 
34.5 kV) 

4-6 ft ~39 km Jet plow, horizontal 
directional drill 

2-4 ft with some 
areas exposed 
and mattressed 

Vineyard Wind Export Cable 
(Proposed) 

AC (220 kV) 5-8 ft 10 km Jet plot or other 
methods depending on 
bottom conditions, 
water depth, and 
contractor preferences 

NA 

South Fork Wind Farm Export 
Cable (Proposed) 

AC (130 MW 
of electricity 
at 138 kV) 

4-6 ft 30.6 km Mechanical cutter, 
mechanical plow, 
and/or jet-plow 

NA 

Cross Sound Cable HVDC (330 
MW electricity 
at 300 kV) 

6 ft 40 km Jet plow 1.9-5.7 ft 

Neptune Regional 
Transmission System 

HVDC (660 
MW of 
electricity at 
500 kV) 

4-6 ft 105 km Jet plow 3.8-8.6 ft 

 

Monitoring, repair, and decommissioning 

Monitoring is important during cable laying to know the vessel’s position and speed, measured using a 
differential global positioning system, and seafloor conditions, assessed using precision echo-sounders. 
Wind and currents may need to be measured and corrected for during the installation. Once the cable 
touches down on the seabed, laying speed can reach as much as 6-8 knots, or 11-15 km/hr. Deployment 
may be followed by an inspection using divers, remotely operated vehicles equipped with cameras, or 
remote sensing technology. 

Monitoring of the cable during operation is necessary to ensure continued burial to the specified 
depths, thereby avoiding interactions between the cable and other activities that could lead to damage, 
or pose risks to other mariners such as fishermen. Monitoring can be done at specified intervals but may 
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also be indicated after significant storm events where migration of seabed sediments is likely, thus 
potentially exposing the cable. 

In the case of the Block Island Wind Farm sea2shore cable, RIDEM required Deepwater Wind/National 
Grid to submit a long-term monitoring and operations and maintenance plan that included post-
construction inspection using multi-beam survey and shallow sub-bottom profilers to measure burial 
depth and verify reconstitution of the trench. Cable burial depth along the route must be inspected 
using a sub-bottom profiler at least once every five years following installation. An EMF survey was also 
required upon completion and within the first five years of operation to determine potential effects on 
the composition, life cycle functions, uses, processes and activities of fish and wildlife (RIDEM WQC # 12-
039; DP-12-120).  

Cable damage severe enough to affect transmission is referred to as a fault. Faults are typically detected 
by monitoring equipment onshore, although they may be reported at the site where the impact 
occurred. If faults occur, the cable must be repaired. This involves removing the damaged section 
followed by splicing of the replacement. Modern, specialized, fiber-optic cables may require 10-24 hours 
for repair, and cable repair authorities must have on hand the specific cable type to splice into the 
damaged site (Carter et al. 2009). Maintenance Agreements, with costs shared by cable owners, provide 
for ongoing vessel staging in strategic locations in order to expedite repairs (Wagner 1995). 

Cable recovery, whether for replacement, repair, or removal, requires location of the cable and 
identification of the damaged area, retrieval with grapnels, and haul up. Haul up considers similar 
factors to those monitored during cable deployment, i.e. depth, currents, waves, vessel speed, potential 
hangs, and cable drag. 

At the end of their lifecycle, cables can be left in place or removed. RI DEM permits allow the BIWF 
transmission cable (sea2shore) to be left in place at decommissioning for any sections buried 36 inches 
or deeper to avoid disruption to habitats above the cable.    

Communication and notifications 

Cable installers work with the US Coast Guard and Defense Mapping Agency to issue Notices to Mariners 
when installations are planned (Wagner 1995). Once the cable is installed, hydrographic offices are 
advised of the final route so that the cable may be added to nautical charts (Wagner 1995). To create 
additional awareness, these formal notifications are often supplemented by chart products developed 
by the cable owners (Wagner 1995). 

Permitting and environmental review 

In the U.S., the permitting and environmental review for a cable or pipeline project may be led by 
various federal agencies, depending on the type of cable or pipeline. NOAA Fisheries does EFH 
consultations on cable projects. 

SUMMARIZE PERMITTING PROCESS AND AGENCIES INVOLVED.  
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Current and potential extent of activity in New England 

SUMMARIZE SOME RECENT EXAMPLE PROJECTS AND THE POTENTIAL FOR FUTURE PROJECTS. 

Potential impacts to habitat and managed species 

Generally the effects of cables and pipelines, considering both installation and operations,  include 
underwater noise, heat dissipation to the surrounding water or sediment, electromagnetic fields, 
contamination, and mechanical disturbance of seabed sediments and organisms. Cable type, installation 
methods, underlying habitat and ecological conditions, spatial extent, and operational  time scale are 
important to consider when determining the severity of potential impacts. Some effects are associated 
with installation, repair, and removal, while others persist during the operational period (Table 2). 

Table 2. Types of environmental impacts associated with submarine cables. Reproduced from OSPAR 
2008. 

Cable type Installation, maintenance, and 
removal phases 

Operational phase 

Telecommunication Disturbance, contamination, noise Electromagnetic fields 

Power Disturbance, contamination, noise Heat dissipation, electromagnetic 
fields, vibration noise 

 

Various reviews in the grey and primary literature summarize the range of effects cables may have on 
marine environments and species. Those consulted during preparation of this report include Meißner et 
al. 2006, OSPAR et al. 2008, Carter et al. 2009, RGI 2015, and Taormina et al. 2018. Other studies 
referenced below examined in-situ effects of specific cable installations or evaluated factors such as 
heat dissipation and electromagnetic fields and their implications for the marine environment in 
laboratory settings. Overall, the effects of cables on the marine environment are generally considered to 
be relatively minimal in comparison to other human activities, but this does not mean that there are no 
negative effects. Understanding the mechanisms behind these effects is important, since many can be 
mitigated by adjusting the path of the cable, the configuration of the cable, the depth of the cable in the 
seabed, or the installation method. Cumulative effects across multiple cable projects, as well as the 
potential for coordination across projects to minimize effects, should be considered.  

Mechanical disturbance, sedimentation, and reef effects 

Mechanical disturbance of seabed sediments, plants, and animals varies by installation technique. At the 
time of installation, embedment has the largest impact, laying on the seabed an intermediate impact, 
and directional drilling the lowest impact. The area of the seabed affected will depend on the equipment 
used, with wider corridors impacted by embedment vs. laying a cable on the surface. For directional 
drilling, the impacted seafloor area will be limited to where the cable enters the seabed.  Mechanical 
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disturbance near the cable corridor may also result from ship anchoring during the installation process 
(Taormina et al. 2018).  

With embedment, the trench is filled with displaced and suspended material following installation, 
allowing for recovery of the seafloor over time, although the potential for recovery will vary across 
different areas based on the organisms present. While cables corridors are fairly narrow, such that they 
may only damage a small percentage of a patch of habitat such as seagrass, fragmentation of habitat 
may be problematic, and if sediment characteristics in the trench are not conducive to seagrass growth, 
recolonization of the trench could be slow or non-existent. One example in Puget Sound required 
blending anoxic sediment in the trench with beach sand and transplanting Z. marina to achieve 
connectivity of the fragmented bed (Austin et al. 2004). Ecological effects may depend on community 
composition, specifically abundance, biomass, and richness of species in the corridor in comparison with 
the surrounding area (Taormina et al. 2018). Cable installation could have negligible effects in more 
homogeneous settings, but more substantial impacts if rarer taxa are affected. 

Mechanical impacts to the seabed may be most biologically significant during periods when spawning is 
occurring, or when juveniles are present in the area. Because these behaviors are seasonal, time of year 
restrictions on cable installation can be used to mitigate impacts. Sediment resuspension and 
resettlement during installation will generally be short-term (hours to days). However, sediment 
suspension could be problematic in cases where an organism is vulnerable to burial with deposited 
sediments (e.g. burial of eggs laid on the seabed) or susceptible to physical injury (e.g. gill damage in 
larval fish) (Taormina et al. 2018). In addition, lower light conditions associated with turbidity could 
decrease primary production or impact feeding behaviors, including visual detection of prey or filter 
feeding (Taormina et al. 2018).  

For installations directly on the seafloor, cables and cable armoring structures introduce artificial hard 
substrate into areas that may not have previously had this type of habitat (this is sometimes referred to 
as habitat conversion). Cables or cable armoring devices can thus provide new substrates for benthic 
organisms that may not have existed previously at the site. In vegetated habitats, algae or other 
organisms growing on the cable could cause shading of adjacent seagrass plants. Cables on the seabed 
surface could move during tidal cycles or storms, causing scouring of adjacent seabed and removal of 
organisms. When cables cannot be buried because they are being installed over rocky substrates, 
especially where free spans occur, they can cause incisions in the rock over time due to vibration and 
chafing (Taormina et al. 2018).   

Noise 

Noise impact could occur during construction, operation, or repair. Determination of impacts related to 
noise should consider both level, commonly expressed in deciBels (dB) relative to a reference unit 
(which is 1 microPascal or µPa for water), and frequency, or rate of oscillation of the sound pressure 
wave moving through a medium, measured in Hertz (Hz). Different species perceive noise differently, 
and may be physiologically or behaviorally affected by sounds. The species hearing threshold or dBht 
scale (developed by Nedwell et al. 1998) estimates whether a particular noise level can be perceived by 
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a species, based on frequency-dependent filters, where 0  dBht is at the species’ hearing threshold 
(Nedwell et al. 2001).  

Compared to installation sound levels from vessels and embedment machines, operational noise levels 
due to cable vibration are generally lower, but occur over a much longer period, and the impacts of 
these operational noises are uncertain (Taormina et al. 2018). Relative to other human activities, the 
level of noise associated with cable installation and operations is low, and installation activities are 
temporally and spatially localized, such that overall impacts on managed fishes and invertebrates are 
likely minimal (Taormina et al. 2018). However, there is uncertainty in the threshold levels of noise that 
cause physiological damage in fishes and invertebrates, making the assessment of minimal impacts 
difficult to estimate (Taormina et al. 2018).  

Electromagnetic fields 

OSPAR (2008) provides succinct technical background on electric and magnetic fields produced by 
power transmission cables. Electric fields (volts per meter, V m-1) are produced by voltage and increase 
as voltage increases, while magnetic fields (microtesla, µT) are produced by current, and increase as 
current increases. The magnetic field generates an induced electric field. It is possible to effectively 
shield the directly generated electric fields, and the strength of the magnetic (and thus induced electric) 
fields can be managed via conductor/cable placement patterns and configuration geometry. Burial does 
not dampen the magnetic and induced electric fields (assuming the sediment does not have magnetic 
properties), but does increase the distance between animals living on the surface of the seabed and the 
cable. Since the magnetic and induced electric fields attenuate with distance from the cable, burial can 
reduce exposure. 

Numerous studies have investigated whether electromagnetic fields affect the behavior of marine 
animals and therefore their fitness at the individual level, which could scale up to population-level 
effects. Many species including elasmobranchs, finfish, mammals, turtles, mollusks, and crustaceans, are 
sensitive to electromagnetic fields, while others, in particular elasmobranchs, are sensitive to electric 
fields. Electric field detection can be used for sensing prey, and electric and electromagnetic fields can 
be used for orientation and migration. Responses appear to be species-specific, such that it is difficult to 
generalize based on studies of taxa that do not occur in New England, and inferring population-level 
effects from observations of individual responses is also challenging.   

Hutchinson et al. (2020) looked at little skate and American lobster behavioral responses to 
electromagnetic fields, specifically the position of each animal within an enclosure and the direction of 
movement. Skates exposed to EMF travelled further, made more large turns, and stayed closer to the 
seabed as compared to control skates, and lobsters exposed to EMF stayed closer to the seabed than 
control lobsters. They interpreted the behavior of EMF-exposed skates as indicating increased 
exploratory or area restricted foraging behavior, which could have an energetic loss and thus negative 
impacts on skate fitness. Lobster behavior changes were more subtle. Taormina et al. (2020) 
investigated the response of juvenile European lobsters to an artificial magnetic field of realistic 
intensity for a single power transmission cable, and did not see differences in behavior as compared to 
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control lobsters. However, they noted that investigation of responses for additional lifestages would be 
useful. Both Hutchinson et al. (2020) and Taormina et al. (2020) suggested that increased knowledge of 
the magneto-sensory ability/sensitivity of the target organisms would be useful in terms of estimating 
effects. 

Chemical contamination 

Chemical contamination may occur during installation when pollutants such as heavy metals or 
hydrocarbons are released from the seabed during trenching and burial operations (Taormina et al. 
2018). The potential for such effects to occur will relate to the existence of contaminants along the cable 
route, such that a sediment toxicity assessment should factor into route selection.   

The cables themselves can also be a source of chemical pollution. Monopolar HVDC cables use sea 
electrodes for return of the current, which release toxic electrolysis products, e.g. chloride and bromide. 
This issue is solved through the use of bipolar systems with a main and return cable, which is the current 
standard, but monopolar HVDC remain in service use (30% of HVDC according to Sutton et al. 2017). 
Fluids and heavy metals can also leak from the cable if it is damaged, until the cable is able to be 
repaired. Hydrocarbon insulation is associated with older cables and stopped being used in the 1990s 
(Carter et al 2013), but metal sheathing (e.g. lead) continues to be used in new installations. Metals 
could dissolve and spread into the surrounding seabed, but given the quantities impacts are probably 
not significant (Taormina 2018).  

Heat dissipation 

For electrical transmission cables, heat is dissipated from the cable surface during operation (AC more 
so than DC). This thermal energy dissipates rapidly for cables installed on the seabed, but for those 
buried in the sediment, warming of the surrounding area results. Effects are dependent on the surface 
temperature of the cable and on sediment permeability. Laboratory experiments showed that both 
conductive and convective heat transfer occurs, depending on the conditions, with low permeability 
(coarse silt) sediments showing temperature increases in a smaller radius around the cable, primarily 
due to conductive heat transfer, and high permeability (coarse sand) sediments showing temperature 
increases at greater distances from the cable, primarily due to convective heat transfer (Emeana et al. 
2016). Temperature distributions were not necessarily symmetrical, depending on the conditions. These 
changes in thermal regimes can have impacts on chemical and physical sediment properties, and on 
biological activity of micro and macro infaunal organisms (Emeana et al. 2016). 

Potential Interactions with Other Coastal/Marine Activities 

Some faults are the result of human activities. Cables in waters shallower than 1,500 m are typically 
buried in order to avoid damage associated with bottom tending fishing gears and anchoring of fishing 
and other types of vessels. Combined, fishing gear and anchors are the greatest source of cable faults, 
contributing to 65-70% of faults in waters shallower than 200 m. Modern telecommunications cables are 
buried to depths of at least 60 cm which is generally sufficient to ensure that contact is unlikely even if 
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fishing gear passes over the cable, given the typical penetration depth of trawl components. Fixed 
fishing gears are thought to cause fewer faults, particularly in shallow waters, but their impacts may be 
greater at deeper depths, where static gears are heavier and telecommunications cables are generally 
less heavily armored and buried more shallowly. Dredging (for mineral mining or channel deepening 
purposes, vs. fishing) and drilling are other less frequent sources of human-caused impacts.  

Natural disturbances can affect cables as well. In waters beyond 1,500 m, cables are generally installed 
on the surface of the seabed. In these locations, natural hazards such as submarine landslides caused by 
earthquakes, tsunamis, or severe storms can cause cable failures. Even on the abyssal plain, ocean 
currents scour and transport sediment to depths of at least 6,000 m. In deep waters, natural hazards are 
the largest source of faults (31%), although they only account for 10% of faults at all depths. In coastal 
areas, climate change may increase the risk of erosion, exposing cables nearshore, as well as increasing 
the flood risk of cable facilities.  
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