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5 ENVIRONMENTAL INTERACTIONS, MITIGATION AND PLANNING 

CONSIDERATIONS 
 

This Chapter provides an identification and analysis of potential environmental issues and effects, 

mitigation measures and planning considerations related to possible future offshore oil and gas 

activities in the Eastern Newfoundland Offshore Area. Each VEC is addressed in a separate section, 

which includes a discussion of:  

 

 Potential environmental interactions, existing knowledge and standard mitigation measures 

which may be applied to offshore oil and gas activities to avoid or reduce adverse environmental 

effects; and 

 

 Identified environmental planning and management considerations, as well as a discussion of 

any further activity, site or time-specific mitigation measures which may be required or 

appropriate. 

 

The SEA also describes potential cumulative environmental effects which may result from future 

offshore oil and gas activities in combination with each other and with other projects and activities in the 

region, as well as associated planning and/or regulatory considerations to help avoid or reduce such 

effects. It concludes with an evaluation of the availability and adequacy of existing environmental 

baseline information and any relevant data gaps and requirements, as well as possible opportunities to 

address these in the future. 

 

5.1 Fish and Fish Habitat (including Species at Risk and Other Key Species) 

 

An overview of marine fish species in the SEA Study Area was provided in Chapter 4. This included 

information on their life histories, habitat preferences and reproduction patterns and practices, as well 

as known fish presence and abundance, spatial and temporal distribution and movements within the 

SEA Study Area. This VEC includes relevant fish species, as well as plankton, algae, benthos, plant 

communities and other aspects of fish and their habitats, given the clear interrelationships between 

these ecological components. This information has been used to assess and evaluate the key potential 

interactions of this VEC with possible future offshore oil and gas activities in the area. Where relevant, 

differences between these components and their potential interactions with offshore oil and gas 

activities are also highlighted.  

 

5.1.1 Potential Environmental Interactions and Effects 

 

The potential environmental interactions between offshore oil and gas activities and marine fish and 

their habitats may be both direct and indirect in nature, and can include the following: 

 

 Possible injury or mortality due to exposure to underwater sounds such as seismic signals at 

very close range (particularly immobile species); 

 

 Fish and invertebrate displacement through the avoidance of certain areas that would otherwise 

be used (such as insonified areas during seismic surveys, drilling activity, vessel traffic), with 

these behavioural effects altering the presence and abundance of marine fish, as well as 

potentially disturbing their movements / migration (to and through the area), feeding, 

reproduction and other important activities; 
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 Interference with (and the masking of) sounds within the marine environment that originate from 

and/or are used by marine fish, such as in communication, the identification and detection of 

prey and other activities and requirements; 

 

 Potential contamination of fish and invertebrates and their habitats due to environmental 

discharges during planned and routine oil and gas exploration or production activities; 

 

 Possible destruction or other alteration of fish habitats due to the discharge and deposition of 

drill cuttings, placement of other project infrastructure or activities, accidental spills or possibly 

the introduction and spread of aquatic invasive species;  

 

 The attraction of fish to project installations and vessels, resulting in increased potential for 

injury, contamination or other interactions; 

 

 Possible changes in the availability, distribution or quality of feed sources and/or habitats for fish 

and invertebrates as a result of planned oil and gas activities; and  

 

 Changes in the presence, abundance, distribution and/or health of fish and invertebrates as a 

result of exposure to accidental spills from offshore exploration or production installations or 

vessels (through physical exposure, ingestion, effects on prey and habitats, etc). 

 

Table 5.1 provides a summary overview of the key potential environmental interactions between marine 

fish and fish habitat and various types of offshore oil and gas exploration and production activities. This 

includes summarizing some examples of existing information and knowledge that is provided through 

the literature and other relevant sources regarding these potential issues and effects. The intent is to 

generally and briefly reference and highlight some of this available information and its main findings as 

well as any areas of on-going uncertainty, in order to generally inform the analyses. A more detailed 

review and discussion of this literature and other relevant information is provided in other sources. 
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Table 5.1 Fish and Fish Habitat (including Species at Risk and Other Key Species): Summary of Potential Environmental 
Interactions  

Components 
/ Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects  
Based on Available Information Sources 

SEISMIC SURVEYS 

 
Air Gun 

Operations 

 Avoidance of areas during 
and/or following seismic 
surveys  

 

 Possible injury or mortality 
 

 Alteration of migration / 
spawning activities 

 

 A considerable amount of research has been conducted on the effects of offshore seismic 
surveys (of various types and intensities) on marine fish. This has included scientific research, 
monitoring studies and anecdotal reports of observed reactions (see DFO 2004 for a review).  

 The possible effects on this VEC resulting from sound in the marine environment due to 
offshore seismic surveys may be behavioural (avoidance, other changes in distribution or 
activities) or involve injury to or mortality of individual fish.  

 Immediate behavioural reactions to exposure to seismic sound have been widely documented 
in marine organisms (DFO 2004).  

 The available literature indicates that when exposed to an operating air-gun, mobile marine 
fish may exhibit a range of responses, including: no change in behaviour (eg, Pickett et al 
1994; Wardle et al 2001; Andriguetto-Filho et al 2005), temporary avoidance of the area for a 
period (eg, McCauley et al 2000a, 2000b), and other behaviours such as swimming to deeper 
depths, milling in compact schools or becoming more active (eg, Slotte et al 2004).  

 Behavioural and physiological responses vary by species and with the seismic array used. For 
example, deep water species and those lacking swim bladders (e.g. Greenland halibut) may 
be less vulnerable to effects from seismic activities (Boertmann and Mosbech 2012). 

 Most of the sound energy produced by an airgun array is in the range of 10-300 hertz (Hz), 
with highest levels at frequencies of less than 100 Hz (see Chapter 3). Airgun emission 
frequencies therefore fall within the hearing band of most fish species, and could therefore be 
audible, and these may affect fish behaviour at distances where levels are sufficiently high.  

 Although effect threshold levels (ETLs) have not been definitively defined for all fish species 
and circumstances, a review by Turnpenny and Nedwell (1994), for example, indicated that 
studies have shown ETLs for fish behavioural reactions to airgun noise ranging from 160 – 
188 dB re 1 µPa.  

 Depending on airgun source levels and accounting for sound spreading, these levels could 
occur from less than 1 km to dozens of km from a seismic vessel location.  

 A number of studies cite seismic activity as the cause of decreased fish abundance and 
catches (e.g Skalski et al 1992; Engås et al 1996), with such effects at times being evident 
within several kilometres (e.g. 33km - Engås et al 1996) of the sound source and continuing 
for days after the cessation of seismic activity (Lokkeborg 1991; Engås et al 1996). 

 The effects of seismic activity on fish catch rates is variable by species and gear type (Hirst 
and Rodhouse 2000; Lokkeborg et al 2012; Vold et al 2012).  

 Catches for some species / gear types (such as gillnet catches of orange rockfish and halibut) 
have actually increased during seismic activity, whereas others (such as longline catches of 
haddock) have been observed to decrease.  

 At larger scales, regions with seismic activity had decreased catches for only a few species for 
certain gear types (eg, saithe and haddock with gill nets; Vold et al 2009). 
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Components 
/ Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects  
Based on Available Information Sources 

 Studies have also investigated potential fish injury, such as damage to hearing structures (e.g. 
Popper et al 2005) and/or mortality of fish, fish eggs or larvae (e.g. Parry and Gason 2006).  

 While it is evident that fish often respond to sounds emitted from air guns, little direct physical 
damage to fish occurs at distances greater than several meters from the source. Due to the 
avoidance behaviour of free-swimming fish, they typically do not suffer physical damage from 
seismic surveys (Gausland 1993).  

 Indeed, there are no documented cases of fish mortality under exposure to seismic sound 
under field operating conditions (DFO 2004; Payne 2004) and overall, exposure to seismic 
sound is considered unlikely to result in direct fish mortality (DFO 2004). 

 Most such studies have found that stationary fish affected by seismic surveys were located 
within a few metres of airguns, or caged close to the source (see McCauley et al 2003 and 
Turnpenny and Nedwell 1994 for a review).  

 The effects of seismic surveys on marine phytoplankton, zooplankton and the planktonic life 
stages of various marine fish species have also been investigated (see Dalen et al 2007 for a 
review).  

 Several studies have shown mortality of fish eggs and larvae within several meters of airguns 
(e.g., Kosheleva 1992, Booman et al 1996), whereas others have investigated or estimated 
the effect of seismic airguns on plankton (e.g., Davis et al 1998; Gausland 1993). 

 Seismic waves can, for example, have lethal or sublethal effects on plankton at short range 
(<5m; Ostby et al 2003 in Boertmann and Mosbech 2012).  

 The timing and location of seismic activity is a key factor in the likelihood and potential degree 
of effect. Airguns operating in areas and times of strong seasonal stratifications or upwelling 
may, for example, affect more planktonic material because of its higher densities (Boudreau et 
al 2001). 

 Other potential implications of seismic activity on fish include chronic effects (e.g., elevation of 
neurohormones such as adrenaline and cortisol, which often occur in fish under stressful 
conditions) as well as the potential risk of effects on reproduction (Payne et. al 2008). 

 Concerns have also been expressed that the validity of fish surveys may be compromised if 
marine biota distribution or abundance is altered as a result of nearby seismic programs, 
which may also then affect associated management decisions (NAFO 2014).   

 
Vessel Traffic 

 Disturbances, possible 
avoidance or attraction by 
marine fish 

 

 Contamination of fish and/or 
alteration of their habitats 

 

 Reduced fish mortality due to 
presence of safety zone 

 Noise generated by vessel traffic can be transmitted through water, causing avoidance by 
some species.  

 Physiological and reproductive effects have been reported when fish are continually exposed 
to noise (Clark et al 1996).  

 Given the opportunity, fish will generally avoid areas where noise levels exceed their threshold 
of hearing by 30 dB or more (ICES 1995). 

 Potential introduction and spread of aquatic invasive species and resulting habitat degradation 
(Morris et al 2010). 

 Operational safety zones associated with offshore oil and gas platforms are excluded from 
fishing activity and can therefore serve as refugia from fishing-related mortality. 
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Components 
/ Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects  
Based on Available Information Sources 

EXPLORATION / DELINEATION DRILLING AND PRODUCTION ACTIVITIES 

 
Vessel Traffic 

 Disturbances, possible 
avoidance or attraction by 
marine fish 
 

 Discharges causing 
contamination of fish and/or 
their habitats 

 See vessel traffic section above 

 
Aircraft Traffic 

 

 Disturbances (low flying 
aircraft) 

 
Presence of 
Structures, 

Drilling, 
Lights, Noise, 

Other 
Activities and 
Disturbances  

 

 Disturbances, possible 
avoidance or attraction by fish 

 

 Discharges causing 
contamination of fish and/or 
their habitats 

 

 Reduced fish mortality due to 
presence of safety zone 

 

 Alteration of migration / 
spawning activities 

 

 The presence of a petroleum installation in marine waters will often attract some fish and 

invertebrate species, which is often referred to as a “reef effect” (Picken and McIntyre 1989; 

LGL Limited et al 2000). Lights from drill units and seismic and support vessels may also 

attract some species.  

 Less of a reef effect typically occurs around exploratory drilling units than production rigs, as 

the amount of subsurface structure is less and the duration of the interaction is much shorter 

(LGL Limited et al 2000).  

 Noise from marine structures or activities may cause avoidance by some species, with short 

term and low frequency noises appearing to elicit temporary avoidance due to startling effects 

with longer-term avoidance of the noise is higher frequency or continuous (Misund et al 1996; 

Wilson and Dill 2002).  

 
Routine 

Discharges 
(sewage, 

deck 
drainage, 

bilge / cooling 
water, wash 

fluids, 
produced 

water, other 
waste) 

 

 Discharges causing 
contamination of fish and/or 
their habitats (water and 
sediment quality) 

 Reviews indicate that the response of the benthic community to drill cuttings discharges can 
be dependent on the types of drilling fluid used (Netto et al 2008).  

 Oil-based drilling muds can affect benthic habitat and communities well away from the drill site 
(>6km; Breuer et al 2008). 

 Biological effects of water-based muds are not normally found beyond about 250-500-m from 
a drilling platform (Hurley and Ellis 2004; Schaaning et al 2008; Jorissena et al 2009; Santosa 
et al 2009), and environmental monitoring data from offshore oil developments in the NL 
Offshore Area have indicated that the actual area of effect has been much smaller than even 
that which was predicted (reviewed in LGL Limited 2005). 

 The accumulation of drill cuttings can cause reduced abundances and differences in 
community composition (Schaanning et al 2008; Neff et al 2000). 

 Water-based muds can affect macrofauna due to, for example, associated elevation of oxygen 
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Components 
/ Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects  
Based on Available Information Sources 

 
Drill Muds 

and Cuttings 
 

Other Seabed 
and Coastal 
Disturbances 
(excavations, 

equipment 
installation) 

 

 Contamination, taint, 
bioaccumulation 

 

 Decreased water quality 
 

 Habitat loss / alteration 
 

 Smothering of benthic 
communities 

demand  that can initiate eutrophication responses (e.g. Trannum et al 2010).  

 Water based muds are thought to be dispersed in the water column where they could affect 
pelagic organisms (Jensen et al 2006). Laboratory studies also show potential for particles 
from water-based muds to affect fish and bivalves (Bechmann et al 2006). 

 A general recovery in terms of abundance, species richness and diversity has been observed 
for the benthic communities one year after drilling (Husky Energy 2000; Netto et al 2008; 
Manoukian et al 2010). The rate of recovery will, however, depend on site-specific 
environmental characteristics and processes, and the associated rate of recruitment and 
recolonization by the benthic fauna characteristic of the area (Neff et al 2000). 

 Offshore oil and gas activities may affect deep sea corals through physical damage of the 
coral or dislodgement of organisms from anchoring and/or mooring of floating vessels, 
increased turbidity, smothering from drill cuttings, and any release of hydrocarbons into the 
marine environment (Campbell and Simms 2009). 

 Produced water can cause increased nutrient loading and have ecosystem consequences for 
benthic pelagic coupling and production (Rivkin et al 2000). 

 The effects of produced water are not definitively known but there are concerns over long term 
effects, particularly from hormone disrupting phenols, radioactive components and nutrients 
(Rye et al 2003 in Boertmann and Mosbech 2012). One study documented evidence of PAH 
residues in cod and mussels situated near oil rigs, but also noted that levels in cod remained 
below those found in coastal areas (Hylland et al 2008). 

 
Atmospheric 
Emissions 

(exhaust, gas 
venting, 
flaring) 

 

 Particulate deposition on water, 
associated water quality effects 

 

 
Well 

Abandonment 

 Blasting (noise) effects (if 
required) 

 Should explosives be used during well abandonment, shock waves produced by high 
explosives may be damaging to fish (Davis et al 1998).  

 The detonation of explosives in or adjacent to fish habitat can cause disturbance, injury and/or 
death to fish, and/or the alteration, disruption or destruction of their habitats, sometimes at a 
considerable distance from the point of detonation (Wright and Hopky 1998). 

 
Accidental 

Spills of Oil or 
other 

Substances 
 

 Contamination, taint,  toxicity, 
bioaccumulation 

 

 Decreased water quality 
 

 Habitat alteration 
 

 Alteration of migration / 
spawning activities 

 

 A great deal of research has also been completed regarding the effects of exposure of oil on 
marine fish and habitat.  

 A review by Teal and Howarth (1984) examined the effects of numerous oil spills. These 
included death of fish eggs and larvae, decreases in fish spawning, death of adult fish, 
decreased growth in fish and shellfish, contamination of fish and shellfish, decreased 
recruitment and decreased catches. 

 Contamination of shellfish was found to be common, but contamination of finfish occurred in 
only about half the cases (Teal and Howarth 1984). In most cases, effects persisted for less 
than a year, although effects on one species (flatfish) persisted for up to 8 years.  

 Spill effects depend on a variety of factors, including: the amount and type of oil, 
environmental conditions, species and life stage, lifestyle, fish condition, degree of 
confinement of experimental subjects and others (LGL Limited 2005). 

 Macroalgae are considered to be at risk from oil spills due to toxic effects and smothering 
(NOAA 2010; Boertmann and Mosbech 2012). 

 Finfish may be affected through direct physical effects (e.g., coating of gills and suffocation) or 
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Components 
/ Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects  
Based on Available Information Sources 

more subtle physiological effects (e.g., abnormal gill function, decreased growth, altered 
enzymatic activity, immunotoxic responses or organ damage) (for a review, see LGL Limited 
2005; Jung et al 2012; Barron 2012). 

 Oil spill dispersants can also impair physiological function of fish (Milinkovitch et al 2013). 

 Exposure to spilled oil can alter genomic expression of finfish (Whitehead et al 2012). 

 Recent studies have shown that exposure to oil can affect fish embryo development and 
survival (Murakamia et al 2008; Frantzen et al 2012; Incardona et al 2012; Ingvarsdottir et al 
2012). Species with buoyant eggs are particularly vulnerable (Boertmann and Mosbech 2012). 

 Possible behavioural effects on fish include avoidance of the contaminated area or altered 
natural behaviours related to predator avoidance or feeding (LGL Limited 2005). 

 Juvenile and adult fish have been known to leave an area after a spill (Roth and Baltz 2009). 
However, fish may not show avoidance behaviour, depending on such factors as migration 
impulse or concentrations of toxic components (Rice 1985, cited in LGL Limited et al 2000). 

 Oil exposure can lower the density of invertebrate populations (Andersen et al 2008), and can 
cause a notable change in the composition and abundance of the benthic fauna (Pérez del 
Olmo et al 2007).  

 Benthic fauna such as crabs and molluscs in shallow areas can be greatly affected by oil spills 
(McCay et al 2003a, 2003b) but effects on deeper benthic communities have also been 
observed from deepwater blowouts (Schrope 2011; White et al 2012; Montagna et al 2013)). 

 Habitat-forming organisms such as sponges filter immense volumes of water. Therefore there 
is concern that they could bioaccumulate toxins related to oil spills (NAFO 2013b) 

 Zooplankton effects from oil spills include die-offs and contamination, and these can persist in 
excess of 70 days (Teal and Howarth 1984). Species that occur at the surface layers of the 
water column are considered to be most at risk (Boertmann and Mosbech 2012). 

 In some cases phytoplankton biomass can increase during an oil spill due to the negative 
effects experienced by zooplankton predators and the nutrient release caused by other dying 
organisms (Teal and Howarth 1984). 

 Phyto and zooplankton communities exposed to dispersants and oil were more affected than 
by oil alone (Jung et al 2012). Bivalves such as mussels showed cytotoxilogical and 
gentoxilogical effects (Barsiene et al 2012). Saltmarsh arthropods (terrestrial and marine) can 
be suppressed by oil exposure but have been shown to recover after a year (McCall and 
Penning 2012). Deep water corals can show stress from oiling when they are exposed to spill 
plumes (i.e. deepwater blowouts; White et al 2012). 

 Coastal areas are amongst the most vulnerable to oiling (NOAA 2010). Consequently, some 
fish life histories (e.g. anadromous fish such as salmon and beach spawners like capelin) may 
be particularly vulnerable to oiling in coastal areas (Boertmann and Mosbech 2012). 

 The degree of effect and recovery times are habitat specific (Boertmann and Mosbech 2012) 
but structurally complex coastal habitats (e.g. salt marshes and coastal wetlands) are amongst 
the most sensitive (Lin and Mendelssohn 2012; Mendelssohn et al 2012; Boertmann and 
Mosbech 2012). 
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Components 
/ Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects  
Based on Available Information Sources 

 Oil in coastal areas can persist for decades in crevices and sediments protected in interstitial 
spaces of boulders (Teal and Howarth 1984; NOAA 2010; Boertmann and Mosbech 2012). 
Recovery of protected coastal areas generally takes longer than from more exposed areas 
(Joydas et al 2012; Mendelssohn et al 2012). 

 Microbial activity is key to degrading spilled oil, but the level of activity varies with type of oil 
and environmental conditions (Mendelssohn et al 2012).  

 Clean up efforts to oiled coastal areas can be more damaging than that of the oil spill and 
delay recovery (Peterson et al 2003). 

 Salt marsh habitats can experience reductions in biomass, show signs of stress (Mishra et al 
2012) and have reduced photosynthesis (Wu et al 2012). Impacts to long-lived communities 
should be expected to persist for greater durations (Boertmann and Mosbech 2012). Such 
communities include coastal benthos and deepwater communities. 

 Ecotoxological effects of oil spills on invertebrate and fish communities can be amplified when 
combined with natural stressors (Whitehead 2013).  
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5.1.2 Environmental Mitigation Measures 

 

The following provides an overview of some of the typical mitigation measures that are often required 

and/or otherwise implemented during offshore oil and gas activities to help avoid or reduce adverse 

environmental effects on fish and fish habitat. 

 

The C-NLOPB’s Geophysical, Geological, Environmental and Geotechnical Program Guidelines (C-

NLOPB 2012) include various requirements and other measures related to environmental planning, 

mitigation, monitoring and reporting which are intended to help avoid or reduce the potential effects of 

seismic noise in the marine environment, as well as interactions with other ocean users and other 

issues. The Guidelines include the Statement of Canadian Practice with Respect to the Mitigation of 

Seismic Sound in the Marine Environment (DFO 2007b), which set out a series of mitigation 

requirements related to these activities, including measures related to the: 

 

 Planning of seismic surveys; 

 Establishment and monitoring of a safety zone; 

 Prescribed marine mammal observation and detection measures; 

 Prescribed start-up procedures; and 

 Prescribed shut-down requirements. 

 

Other applicable environmental guidelines and measures for oil and gas activities in the NL Offshore 

Area, including those related to offshore waste treatment (NEB et  al 2010), chemical selection (NEB et 

al 2009) and others are referenced in Chapter 3 and are available at C-NLOPB (2014). 

 

These and other standard mitigation measures which are often applied to offshore oil and gas activities 

in the NL Offshore Area are summarized in Table 5.2 below: 

 

Table 5.2 Fish and Fish Habitat (including Species at Risk and Other Key Species): 
Summary of Standard Environmental Mitigation Measures 

Mitigation Applicability 

Geophysical 

Surveys 

Exploration 

and 

Production  

Drilling 

Oil and 

Gas 

Production 

 Avoidance of known species at risk and/or sensitive species 

and areas and/or times (including those used for migration or 

other important activities) where possible in the planning and 

conduct of oil and gas activities, including potential buffers 

zones and/or temporal avoidance 

● ● ● 

 Reduction of airgun source levels in the design and 

implementation of offshore seismic programs to the minimum 

level practical for the survey, including the amount and 

frequency of energy used and its likely horizontal propagation 

●   

 The use of a gradual “ramp-up” procedure over a minimum 20 

minute period to allow mobile marine animals to move away 

from the area if they are disturbed by the underwater sound 

levels associated with a seismic survey 

●   

 Shut-down of seismic sound source(s) during line changes and 

maintenance activities with associated monitoring and ramp-up 
●   
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Mitigation Applicability 

Geophysical 

Surveys 

Exploration 

and 

Production  

Drilling 

Oil and 

Gas 

Production 

provisions 

 Minimizing the amount of associated vessel and aircraft traffic, 

and the use of existing and common travel routes where 

possible and the avoidance of low-level aircraft operations 

● ● ● 

 Minimizing environmental discharges and emissions from 

planned operations and activities, including compliance with 

relevant regulations and standards 

● ● ● 

 Possible pre-drilling surveys of the sea bed to assess the 

potential presence of sensitive benthic mico-habitats (such as 

corals) 

 ● ● 

 The installation and use of oil water separators to treat 

contained deck drainage, with collected oil stored and disposed 

of properly 

● ● ● 

 Selection of non-toxic drilling fluids, including the use of WBMs 

wherever possible and technically feasible 
 ●  

 Treatment of operational discharges (such as sewage, deck 

drainage, bilge / cooling water, wash fluids, produced water, 

other waste) prior to release in compliance with the Offshore 

Waste Treatment Guidelines and other applicable regulations 

and standards 

 ● ● 

 All foreign vessels operating in Canadian jurisdiction must 

comply with the Ballast Water Control and Management 

Regulations of the Canada Shipping Act (2001) during 

ballasting and de-ballasting activities.  

● ● ● 

 Inspections of ship hulls, drilling rigs and equipment for alien 

invasive species and associated follow-up maintenance 

Maximizing use of local vessels, drill rigs and equipment to 

reduce the spread of alien invasive species 

● ● ● 

 Appropriate handling, storage, transportation and on-shore 

disposal of solid and hazardous wastes 
● ● ● 

 Water contaminated with hydrocarbons generated during flow 

testing (within certain tolerances), can be atomized in the flare 

(using high efficiency burners) or shipped on-shore for disposal 

 ● ● 

 Selection and screening of chemicals under the Offshore 

Chemical Selection Guidelines for Drilling and Production 

Activities on Frontier Lands 

 ● ● 

 The use of mechanical procedures during well completion and 

abandonment activities where possible, including the proactive 

design of well structures to facilitate this 

 ● ● 

 Should blasting be required (such as in well abandonment), 

appropriate scheduling of these activities to avoid sensitive 

times, as well as setting of charges below the sediment 

surface, minimizing the amount of explosives utilized  the use 

of high velocity explosives and staggering of individual blasts 

 ● ● 

 Spill prevention plans and procedures, with associated and 

effective spill preparedness and response plans in place 
● ● ● 
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The above list provides some examples of typical environmental protection measures which may be 

implemented to avoid or reduce adverse effects on marine fish and fish habitat, as well as referencing a 

number of relevant compliance standards which may apply to such activities. Additional and/or refined 

measures may also be appropriate and required for particular projects, depending on their specific 

characteristics, location, timing, environmental settings, and possible effects. Required mitigation 

measures are therefore determined on a project-specific basis, through the individual regulatory 

reviews of proposed seismic surveys or exploration drilling programs or production projects in the NL 

Offshore Area. As a result of the “project-specific” nature of individual offshore programs and their 

environmental emissions and effects, the regulatory reviews of proposed drilling programs for example 

typically include an analysis of possible spill types and probabilities, as well as detailed modelling of drill 

cutting deposition on the seafloor and the likely fate and behaviour of hypothetical oil spills based on 

project and site specific factors such as hydrocarbon types and properties, water depths and 

characteristics, currents and other oceanographic conditions. Environmental compliance monitoring 

(including reporting on waste discharges, emissions, and treatment systems) is also required to verify 

adherence to applicable legislation and any conditions of regulatory approval.  

 

5.1.3 Environmental Planning Considerations  

 

Marine fish are present in the SEA Study Area throughout the year, with many species moving in and 

out of the area at different times according to their life histories, habitat preferences and seasonal 

activities. Available information on species presence and the overall geographic and seasonal 

occurrence of marine fish in and near the region was presented in Section 4.2.1. 

 

5.1.3.1 Fish Species at Risk 

 

A number of fish species that are designated as being at risk (and which are formally protected) under 

the Canadian Species at Risk Act (SARA) are known or likely to occur in the SEA Study Area.  One 

such species, the white shark, is not common in the area and its habitat is not well defined.  However it 

is likely to inhabit the region during the warm water season. The three remaining species are wolffish 

(striped, northern and spotted), all of which are primarily associated with continental slope areas.  

Habitats that are of noted importance for wolffish include the Northeast Shelf and Slope EBSA (spotted 

wolffish) and the Southeast Shoal and Tail of the Banks EBSA (striped wolffish), where densities of 

these species are particularly high. The Bonavista Corridor also appears to be an area of relatively high 

concentrations of spotted wolffish.  

 

In addition to those that are legally protected, there are a number of other species that are considered 

to be of special conservation concern by organizations such as COSEWIC. Many of these species exist 

at a fraction of historic levels but remain relatively widespread along the continental shelf (Atlantic cod 

and American plaice) and the continental slope (e.g. redfish). 

 

5.1.3.2 Important Areas and Times for Fish and Fish Habitat 

 

Within the SEA Study Area there are several identified ecologically important and/or sensitive regions 

that are known to have relatively high productivity, provide habitat for flora and fauna that are not 

otherwise widespread, and/or which provide unique opportunities for species to fulfil key aspects of 

their life history (such as reproduction or migration).  
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The Newfoundland Shelf has been previously studied to identify such areas, which has resulted in the 

designation of various EBSAs. These include the Southeast Shoal and Tail of the Banks, Lilly Canyon 

and Carson Canyon, the Northeast Shelf and Slope, Orphan Spur and the Virgin Rocks areas. These 

locations encompass important spawning areas and/or locations with relatively high densities of marine 

flora and fauna. The Southeast Shoal and Tail of the Banks is important to commercial and non-

commercial fish spawning and provides the only known nursery area for yellowtail flounder in the region 
and the only known offshore spawning location for capelin. It is also a zone of high productivity for 

several taxa (plankton, striped wolffish, blue mussels, wedge clams, American plaice and yellowtail 

flounder). The Lilly Canyon and Carson Canyon (Icelandic scallops), and Northeast Shelf and Slope 

(Greenland halibut and spotted wolffish) EBSAs both contain high concentrations of fish and shellfish 

species. Similarly, the Virgin Rocks EBSA has aggregations of capelin and many groundfish such as 

Atlantic cod, American plaice and yellowtail flounder. Corals occupy the Orphan Spur as do high 

densities of species of conservation concern (including Northern, Spotted and Striped wolffish, skates, 

roundnose grenadier, American plaice, redfish) and sharks. Finally, the Virgin Rocks area also provides 

important and somewhat rare offshore habitat for macroalgae.  

 

There are also additional important and/or sensitive areas and habitats in locations that are adjacent to 

the SEA Study Area, including sensitive coastal areas (e.g. Eastport Marine Protected Area, eelgrass 

fish nurseries and estuaries for diadromous fish) and other EBSAs. These areas could potentially be 

affected through interactions that are manifested outside the SEA Study Area (e.g. increased ship 

traffic or large accidental spills). 

 

Plankton comprise the largest group of organisms in the ocean, both in terms of diversity and biomass. 

They play an important role in the marine environment in that they serve as the base layers of most 

food webs (primary and secondary production). While their distribution is widespread, the most 

productive areas typically occur in the waters on the shelf and the shelf break (Templeman 2007). In 

particular, the Southeast Shoal and Tail of the Grand Banks EBSA (Templeman 2007) and the Frontal 

Extrusion Zone (LGL Limited 2003) have elevated primary productivity levels as compared to other 

parts of the Northwest Atlantic. Phytoplankton blooms are at their height in the spring. Similar to the 

phytoplankton on which they feed, zooplankton such as copepods and euphasiids have highest 

densities in slope regions and typically peak in abundance shortly after the phytoplankton. 

 

Benthic organisms are plants and animals that live on or in the seafloor, and include several important 

commercial species such as snow crab and shrimp. These economically valuable species are most 

prevalent in the colder, more northern sectors of the SEA Study Area on the shelf edge, although other 

species such as wedge clams and blue mussels are found in their highest densities on the Tail of the 

Grand Banks (including in the Southeast Shoal and Tail of the Banks EBSA), near the southernmost 

extreme of the SEA Study Area.  

 

Several types of habitat forming VME indicator species (e.g. deep sea corals, sponges, sea pens, 

crinoids, large sea squirts and erect bryozoans)  are present, and have been identified as being 

particularly sensitive to disturbance as they are relatively slow growing, long-lived and easily damaged 

mechanically or through increased turbidity and decreased water quality. While these taxa occur in 

many parts of the SEA Study Area, high density zones have been identified and delineated by DFO and 

NAFO. Protection zones generally occur on the slopes of the Flemish Cap, while other seamount, coral 

and sponge protection zones occur at Orphan Knoll and the southeast slope of the Grand Banks.  

Additional VME areas have been designated along the slopes of the continental shelf in the Orphan 

Basin, while unprotected zones occur elsewhere in the Flemish Pass, the slopes of the Flemish Cap, 
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Sackville Spur and the Tail of the Grand Banks, where various VMEs indicator species occur at high 

concentrations (NAFO 2013b; NAFO 2014). Macroalgae (such as kelp) have a very limited distribution 

in the SEA Study Area due to the general absence of suitable habitat, but there are restricted areas 

such as Virgin Rocks where they flourish. 

 

A wide variety of marine finfish species occur throughout the SEA Study Area, occupying different 

habitats at different times throughout the year. Many migrating species (e.g. Atlantic cod) move inshore 

during summer and retreat to waters at the edge of the continental shelf in the winter. Other pelagics 

move seasonally into the SEA Study Area from more southerly latitudes during summer. Some of the 

species that use this region have habitat restrictions that limit them to a small portion of the area. For 

example, the single nursery area for the entire yellowtail flounder stock is found in the Southeast Shoal 

and Tail of the Grand Banks EBSA. Similarly, various other temperate species (e.g. white hake and 

witch flounder) occur primarily in the relatively warm waters of the Tail of the Grand Banks.  

 

An analysis of recent fish survey (RV) data indicates that certain areas appear to have high values for 

fish in terms of abundance, biomass and species richness. Research vessel catches (including 

invertebrates) were greatest at the edge of the continental shelf near the Flemish Pass and the 

northern portions of the Orphan Basin for both abundance and biomass. Additional “hotspots” of 

biomass (but not numerical abundance), occurred at the Tail of the Grand Banks. For species richness, 

elevated values were found along the continental slopes, particularly in the Flemish Pass and along 

Orphan Basin. The Bonavista Corridor area was also found to have relatively high taxonomic richness 

through the above described analysis.  

 

The Bonavista Cod Box has also been recognized as a key area for fish (LGL Limited 2003), and is an 

important migratory pathway for Atlantic cod. Other areas are also of known importance as nurseries 

and spawning grounds, such as the Southeast Shoal and Tail of the Banks. Although spawning 

activities and periods vary considerably between species, spring appears to be a key spawning time for 

many species that use the SEA Study Area.  
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5.2 Marine Birds (including Species at Risk and Other Key Species) 

 

A number of bird species occur in the SEA Study Area and adjacent marine and coastal environments, 

including seabirds, waterfowl, shorebirds, and other avifauna that inhabit the region at specific or 

extended periods for nesting, breeding, feeding, migration and other activities. Several important areas 

and habitats have also been identified at locations along the coastline of Eastern Newfoundland and 

elsewhere. 

 

5.2.1 Potential Environmental Interactions and Effects 

 

The key potential environmental interactions between offshore oil and gas activities and marine birds 

include the following: 

 

 The attraction of night-flying birds to oil and gas exploration or production installations and 

vessels (offshore or on-shore), including their lights, flares or other emissions, resulting in 

possible injury or mortality (strikes, incineration, disorientation, energy expenditure); 

 

 Bird attraction or disturbance resulting from other activities and equipment associated with oil 

and gas activities (such as drill rigs) and possible injury or mortality;  

 

 Disturbance to birds and their activities as a result of vessel, aircraft and/or vehicular 

movements, as well as through the presence of offshore and/or on-shore structures and 

activities and their associated disturbances (lights, noise); 

 

 Possible injury of birds as a result of exposure to noise within the water column during seismic 

exploration activities (particularly diving birds) or other resulting disruptions to and changes in 

their feeding and other behaviours;  

 

 Changes in the availability, distribution and/or quality of feed sources or habitats for marine 

birds; and  

 

 Changes in the presence, abundance, distribution and/or health of marine birds (individuals and 

populations) as a result of exposure to accidental oil spills from installations or vessels, which 

may affect individuals (physical exposure, ingestion) and important habitats. 

 

Table 5.3 provides a summary overview of the key potential environmental interactions between marine 

birds and various types of oil and gas activities, as well as some examples of existing information and 

knowledge from the literature and other sources on each of these potential effects. Again, more 

detailed reviews of such information are available in other sources. 
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Table 5.3 Marine Birds (including Species at Risk and Other Key Species): Summary of Potential Environmental Interactions  
Components / 

Activities 
Potential Environmental  

Interactions 
Summary of Some Known and Potential Environmental Effects Based on Available 

Information Sources 

SEISMIC SURVEYS 

 
Air Gun 

Operations 

 Possible effects to 
some diving bird 
species (injury,  other 
disturbance)  

 There is relatively little research that has investigated the effects of seismic activity on marine 
birds. A number of past studies found no evidence of negative effects on various bird species 
resulting from seismic sound sources (Turnpenny and Nedwell 1994; Lacroix et al 2003). 

 Previous research has also indicated no evidence that seabirds were attracted to or repelled by 
seismic activity (Evans et al 1993). 

 
Vessel Traffic 

 Attraction and 
disturbance (e.g., 
possible stranding and 
exposure to oil or other 
substances)  

 The possible effects of marine vessel traffic on marine birds include: behavioural changes that 
may have energetic consequences (Schummer and Eddleman 2003), and a loss of suitable 
habitat as vessel traffic can reduce bird use of vessel disturbed areas (Bramford et al 1990).  

 Cumulative effects of chronic small scale oil discharge from seagoing vessels results in 
important mortality of seabirds in Newfoundland and Labrador (Wiese and Roberston 2004).  

EXPLORATION / DELINEATION DRILLING AND PRODUCTION ACTIVITIES 

 
Aircraft Traffic 

 

 Disturbance  Possible disturbance effects of aircraft overflights on birds include: temporary loss of useable 
habitat, increased energy expenditure of birds due to escape reactions, lower food intake due 
to interruptions and other interactions (Ellis et al 1991; Komenda-Zehnder et al 2003). 

 
Presence of 
Structures, 

Drilling, Lights, 
Noise, Other 
Activities and 
Disturbances  

 

 Attraction and 
disturbance / 
disorientation, potential 
injury or mortality 
(marine, coastal and 
terrestrial avifauna) 

 In Atlantic Canada, nocturnal migrants and night-flying seabirds (e.g. storm-petrels) are the 
migratory birds most at risk of attraction to lights and flares. Attraction to lights at night or in 
poor visibility conditions during the day may result in collision with lit structures or their support 
structures, or with other migratory birds. Disoriented migratory birds are prone to circling light 
sources and may deplete their energy reserves and either die of exhaustion or be forced to 
land where they are at risk of depredation. 

 Although there is a known association of birds with oil platforms (Baird 1990; Wiesse and 
Montevecchi 2000), the nature, degree, timing and extent of any associated mortality is 
generally unknown (Montevecchi et al 1999).  

 Birds that are attracted to oil and gas installations may experience mortality due to direct 
collisions with equipment and infrastructure or by coming into contact with flares or other 
components, particularly at night and/or during periods of fog or other times of reduced visibility 
(Gauthreaux and Beleser 2006; Montevecchi 2006).. 

 Other health effects may also occur due to altered behaviours (disorientation), which can lead 
to energy consumption, delayed foraging or migration, increased susceptibility to predation, 
and others (Wiesse et al 2001; Jones and Francis 2003).  

Routine 
Discharges 

(sewage, deck 
drainage, bilge / 
cooling water, 
wash fluids, 

produced water, 
other waste) 

 Bird health / mortality 
issues 

 

 Effects on prey species 
 

 Habitat loss or 
alteration 

 Operational discharges such as sheens of crude oil and other substances may alter the feather 
weight and microstructure of pelagic seabirds (O’Hara and Morandin 2010). 

 Any effects to the fish species upon which avifauna depend may also indirectly affect birds 
(see Table 5.1). 
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Components / 
Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects Based on Available 
Information Sources 

 
Drill Muds and 

Cuttings 
 

Other Seabed 
and Coastal 
Disturbances 
(excavations, 

equipment 
installation) 

 

 

 
Atmospheric 
Emissions 

(exhaust, gas 
venting, flaring) 

 

 
Well 

Abandonment 

 Effects of blasting (if 
required) 

 

 Possible effects on 
prey species 

 
Accidental Spills 

of Oil or other 
Substances 

 Bird mortality and 
health effects 

 

 Habitat quality and 
availability 

 

 Possible effects on 
prey species 

 Marine birds are amongst the biota most at risk from oil spills and blowouts, as they spend 
much of their time upon the surface of the ocean (LGL Limited 2005; Barron 2012; Boertmann 
and Mosbech 2012). In the event of a spill, and depending upon project and area specific 
factors, coastal birds may also be at risk on beaches and in intertidal zones.  

 An accidental release of hydrocarbons can result in the direct physical exposure of birds to oil 
within the affected area.  

 Birds at greatest risk are those that spend a considerable time resting or foraging on the water 
surface (Wiese and Roberston 2004; Boertmann and Mosbech 2012). 

 The possible physical effects oil exposure on birds include changes in thermoregulatory 
capability (hypothermia) and buoyancy (drowning) due to feather matting (Clark 1984; Hartung 
1995; Montevecchi et al 1999), as well as oil ingestion from excessive preening (Hartung 
1995).  

 Ingested oil can cause lethal and sublethal effects (McEwan and Whitehead 1980); including 
damage to the liver (Khan and Ryan 1991), pneumonia (Hartung and Hunt 1966), brain 
damage (Lawler et al 1978), immunotoxic effects (Barron 2012) and starvation due to 
increased energy needs to compensate for heat loss resulting from oiling and loss of insulation 
(Peakall et al 1980; 1982; MMS 2001). 

 The likely effects of oil exposure on birds varies between species, as well as with different 
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Components / 
Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects Based on Available 
Information Sources 

types of oil (Gorsline et al 1981), weather conditions, times of year, migratory patterns and 
other activities (Wiese et al 2001; Montevecchi et al 2012). 

 Birds that feed on organisms from high risk areas (e.g. benthos) are also at heightened risk of 
contamination (Engelhardt 1983). 

 There is apparently no direct relationship between the volume of oil spilled and bird mortality, 
but rather it is primarily the timing and location of a spill that influences mortality rates (Weisse 
et al 2001).  

 Nesting seabirds that survive oil exposure often exhibit decreased reproductive success (LGL 
2005), although oiled birds treated quickly have reduced risk (Barham et al 2007).  

 Effects of oiled areas may be transferred away from the affected site due to the migratory 
nature of some avifauna (Henkel et al 2012). 

 The long-lived nature of many bird species also suggests that oil-related reductions in 
population growth can have longer term population effects (Wiese and Roberston 2004). 
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5.2.2 Environmental Mitigation Measures 

 

Some of the standard mitigation measures that are often implemented in relation to offshore oil and gas 

activities to help avoid or reduce potential environmental effects on marine birds include those listed in 

the Table below. 

 

Table 5.4 Marine Birds (including Species at Risk and Other Key Species): Summary of 
Standard Environmental Mitigation Measures 

Mitigation Applicability 

Geophysical 

Surveys 

Exploration and 

Production  

Drilling 

Oil and 

Gas 

Production 

 The avoidance of known and observed bird colonies 

and significant aggregations of avifauna where possible 

in the planning and conduct of oil and gas activities, as 

well as identified critical habitats and protected or 

sensitive areas and times 

● ● ● 

 Potential mitigations regarding offshore lighting as 

provided by EC-CWS include: 

 Minimizing the amount (and adjusting the 

duration and frequency) of pilot warning and 

obstruction avoidance lighting used (while 

maintaining a safe work environment), 

particularly when migratory birds are especially 

vulnerable to disturbance and associated 

effects (e.g., during spring and fall migration, 

inclement weather). The use of solid-burning or 

slow pulsing warning lights at night should also 

be avoided.  

 The use of strobe lights at night, at the 

minimum intensity and minimum number of 

flashes per minute (longest duration between 

flashes) allowable by Transport Canada, is 

recommended. Lights should completely turned 

off between flashes.  

 Lighting for the safety of the employees should 

be shielded to shine down and only to where it 

is needed, without compromising safety. Use of 

the minimum number of lights possible is 

recommended. 

● ● ● 

 Programs and protocols for the collection and release 

of marine birds that become stranded on offshore 

installations, including associated regulatory guidance 

and permit requirements (e.g., The Canadian Wildlife 

Service’s Oiled Birds Protocol and Protocol for 

Collecting Dead Birds From Platforms, as well as The 

Leach’s Storm Petrel: General Information and 

Handling Instructions, by Williams and Chardine n.d..) 

● ● ● 
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Mitigation Applicability 

Geophysical 

Surveys 

Exploration and 

Production  

Drilling 

Oil and 

Gas 

Production 

 Migratory birds that come into contact with flares or 

collide with rig structures should be collected (see 

Protocol for Collecting Dead Birds From Platforms). A 

permit is required to implement this protocol; this permit 

must be in place prior to the initiation of proposed 

activities. Migratory Birds Convention Act 

● ● ● 

 Avoiding or minimizing flaring, and the use of high 

efficiency burners 
 ● ● 

 Additional best management practices regarding 

offshore flaring, as provided by EC-CWS, include: 

 Flaring should not occur at any time if 

concentrations of migratory birds are at, near, 

or likely to become near the flaring apparatus. 

 Scheduled flaring activities should be avoided 

at night and during conditions of fog during the 

day. 

 When emergency flaring must occur during 

night and/or foggy conditions, EC recommends 

that flaring be undertaken in short bursts so as 

to reduce the chance of attracting migratory 

birds. 

 Should flaring be planned to proceed at night 

or in foggy conditions, the proponent should 

address risks to nocturnally migrating birds and 

breeding seabirds. This must include: 

 The development of an avifauna 

management plan detailing what 

measures are to be used by the 

proponent to avoid incidental take of 

migratory birds; 

 A mortality monitoring plan which 

would include corrections for searcher 

efficiency, carcass persistence, and 

searchable area; and 

 Investigation into the installation of 

flare shields to reduce light emissions 

and potentially reduce migratory bird 

mortality. 

 ● ● 

 Minimizing the amount of associated vessel and aircraft 

traffic, and the use of existing and common travel 

routes where possible 

● ● ● 

 Avoidance of low-level aircraft operations wherever 

possible and feasible 
● ● ● 

 Minimizing environmental discharges and emissions 

from planned operations and activities, including 

compliance with relevant regulations and standards 

● ● ● 

 The installation and use of oil water separators to treat 

contained deck drainage, with collected oil stored and 
 ● ● 
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Mitigation Applicability 

Geophysical 

Surveys 

Exploration and 

Production  

Drilling 

Oil and 

Gas 

Production 

disposed of properly 

 Treatment of operational discharges prior to release in 

compliance with the Offshore Waste Treatment 

Guidelines and other applicable regulations and 

standards 

 ● ● 

 All foreign vessels operating in Canadian jurisdiction 

must comply with the Ballast Water Control and 

Management Regulations of the Canada Shipping Act 

(2001) during ballasting and de-ballasting activities 

● ● ● 

 Selection and screening of chemicals under the 

Offshore Chemical Selection Guidelines for Drilling and 

Production Activities on Frontier Lands 

 ● ● 

 Spill prevention plans and procedures, with associated 

and effective spill preparedness and response plans in 

place 

● ● ● 

 

Additional environmental protection measures may also be required for particular projects, depending 

on their specific characteristics, location, timing and possible environmental effects. Mitigation 

measures are therefore determined on a project-specific basis, through the individual regulatory 

reviews of proposed seismic surveys or drilling programs in the NL Offshore Area. 

 

As described in Chapter 4, migratory birds in Canada are protected under the federal Migratory Birds 

Convention Act (MBCA) and associated Migratory Birds Regulations, which are administered by EC-

CWS. These strictly prohibit the harming of migratory birds and the disturbance or destruction of their 

nests and eggs. The harming, killing, disturbance or destruction of migratory birds as an unintentional 

consequence of human activities (such as flaring, for example) is known as “incidental take”. Incidental 

take, in addition to harming individual birds, can have long-term consequences for migratory bird 

populations in Canada. There is no permit to allow for any such incidental take, and it is the 

responsibility of proponents to ensure that activities are managed so as to ensure compliance with the 

MBCA and its Regulations. 

 

The full effects of light attraction to migratory birds are poorly understood. Proponents are therefore 

often encouraged to monitor the attraction of seabirds to illumination produced on offshore structures 

using the results and/or mitigation procedures generated by on-going research conducted in Atlantic 

Canada and elsewhere in the world. More detailed Beneficial Management Practices concerning 

potential effects and mitigations related to light attraction and migratory birds are currently being 

developed by Environment Canada, and proponents are encouraged to contact EC-CWS to obtain 

updated information. 

 

The regulatory review of proposed drilling programs also typically include an analysis of possible oil 

spill types and probabilities, as well as detailed modelling of the likely fate and behaviour of hypothetical 

oil spills based on project and site specific factors such as hydrocarbon types and properties, water 

depths and characteristics, currents and other oceanographic conditions. Environmental compliance 

monitoring (including reporting on waste discharges, emissions, and treatment systems) is also 

required to verify adherence to applicable legislation and any conditions of regulatory approval. In the 

unlikely event of a spill or blowout, an operational oil spill contingency plan would be activated. A post-
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spill environmental effects monitoring (EEM) program may be a specific component of any such 

response plan. 

 

5.2.3 Environmental Planning Considerations  

 

Marine Birds are present in the SEA Study Area throughout the year, with many species moving in and 

out of the area at different times according to their particular characteristics, habitat preferences and 

seasonal activities. Existing and available information on the presence and geographic and seasonal 

occurrence of birds in and near the region is presented in Section 4.2.2  

 

5.2.3.1 Marine Bird Species at Risk 

 

Several marine bird and landbird species that are currently designated as being at risk (and which are 

therefore protected) under SARA and/or the NL ESA or have been assessed by COSEWIC as being of 

conservation concern are known or likely to occur in the SEA Study Area for at least part of the year. 

Available information on the likely presence and known spatial and temporal distribution of these 

species was provided in Section 4.2.2, and is summarized below. 

 

One seabird species at risk has potential to occur in the SEA Study Area. The Ivory Gull (SARA and NL 

ESA: endangered) winters offshore in small numbers in the waters off Eastern Newfoundland. They are 

found most often among the pack ice, and are more rarely seen on the coast of the Northern Peninsula 

and onshore (Stenhouse 2004; NL DEC 2013).  

 

Two waterfowl species at risk may also occur in the SEA Study Area. The Harlequin Duck (eastern 

population SARA: special concern; NL ESA: vulnerable) breeds in fast-flowing streams, and may nest 

in the Bay du Nord River. In winter, they are found along rocky coastlines, subtidal ledges and exposed 

headlands (NL DEC 2013), including the waters off Cape St. Mary’s. A small number of non-breeding 

individuals may be found here year round (Environment Canada 2007). The Barrow’s Goldeneye 

(SARA: special concern; NL ESA: vulnerable) moults and overwinters in small numbers, often in groups 

with Common Goldeneye, off the coast of Eastern Newfoundland at Port Blandford and Newman 

Sound in Terra Nova National Park, as well as Traytown Bay, St. Mary’s Bay, and Spaniard’s Bay 

(Schmelzer 2006).These birds are known to congregate in relatively small geographic areas in 

important shipping corridors, and therefore the population is considered to be particularly susceptible to 

being affected by oil spills and the bioaccumulation of environmental contaminants (NL DEC 2013).   

 

Three shorebird species at risk may be found in coastal habitats in Eastern Newfoundland during fall 

migration. The Red Knot (rufa subspecies; SARA and NL ESA: endangered) is found on open sandy 

inlets, coastal mudflats, sand flats, salt marshes, sandy estuaries and areas with rotting kelp deposits 

during fall migration, from mid-August through late September (Garland and Thomas 2009; NL DEC 

2013).  Although more commonly observed on the southwest coast of Newfoundland (Garland and 

Thomas 2009), they are occasionally seen at Cape Freels (Environment Canada 2009). The Buff-

breasted Sandpiper (COSEWIC: special concern) is occasionally observed during fall migration near 

the southern shore of the Avalon Peninsula at St. Shott’s Sod Farm and at Cape Bonavista 

(Environment Canada 2009), and is  considered to be a rare fall migrant in the province (COSEWIC 

2012c). Piping Plover (SARA and NL ESA: endangered) has currently been reported as breeding in 

Eastern Newfoundland at Deadman’s Bay Provincial Park near the northwest head of Bonavista Bay. 

Piping Plovers nest on sandy shorelines above the high water mark, and are present at the breeding 

grounds from April to September (Boyne and Amirault 1999). 
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Four landbird species at risk also potentially occur in coastal habitats in Eastern Newfoundland or 

offshore during migration. The Peregrine Falcon (SARA: special concern; NL ESA: vulnerable) migrates 

along the coast of Newfoundland, preying on concentrations of migrating shorebirds (Parks Canada 

2012). In Eastern Newfoundland, Peregrine Falcon sightings have been reported in the fall months on 

the Bonavista Peninsula and at all times of year on the Avalon Peninsula but most frequently during the 

fall (e-Bird 2013). The Short-eared Owl (SARA: special concern; NL ESA: vulnerable) occurs in low 

numbers on the coast of Newfoundland, where it typically nests in coastal barrens and grasslands.  

Suitable habitat occurs in much of coastal Southeastern Newfoundland, and sightings of this species 

have been reported throughout the eastern portion of the Island from Wadham Islands to the Avalon 

Peninsula, mainly in June and July (Schmelzer 2005; e-Bird 2013). Gray-cheeked Thrush (NL ESA: 

vulnerable) occurs in dense coniferous forest, and is most common on the Northern Peninsula and 

along the northeast coast, as well as the northern Avalon Peninsula. It has been observed in Placentia 

Bay (Endangered Species and Biodiversity Section 2010) and is reportedly breeding in Terra Nova 

National Park (IBA 2013). The Olive-sided Flycatcher (SARA and NL ESA: threatened) is found in 

boreal forest habitat in the summer, particularly open areas such as wetlands with tall trees and snags 

(Altman and Sallabanks 2012).  It has been reported at several locations on the Avalon Peninsula, as 

well as at Terra Nova National Park (e-Bird 2013). 

 

The Bank Swallow (COSEWIC: threatened) nests in burrows such as those created by coastal erosion; 

as such, it may be located in close proximity to the marine environment during breeding season. Within 

the province, Bank Swallows nest primarily in Southwestern Newfoundland (Warkentin and Newton 

2009); however, sightings have been reported in Eastern Newfoundland (e-Bird 2013). The Bobolink 

(COSEWIC: threatened) nests in grasslands, and migrates to its wintering grounds in South America in 

the fall. Breeding has been reported in Western Newfoundland at Codroy Valley IBA (IBA 2013), and 

there have been sightings in Eastern Newfoundland on the Avalon Peninsula and Terra Nova National 

Park in the summer months (e-Bird 2013).   

 

Three additional species at risk may migrate over the offshore area, but as diurnal migrants they are 

considered less susceptible to disorientation from artificial marine lights and flares: Rusty Blackbird 

(SARA: special concern and NL ESA: vulnerable; Baird and Nisbet 1960), Chimney Swift (SARA and 

NL ESA: threatened; Cink and Collins 2002) and Barn Swallow (COSEWIC: threatened; Brown and 

Bomberger Brown 1999). 

 

5.2.3.2 Important Areas and Times for Marine Birds 

 

As described in Section 4.2.2.6, during the summer breeding season the greatest abundance of 

seabirds is concentrated around nesting colonies, while the Grand Banks support large numbers of 

feeding seabirds throughout the year. Winter is a particularly sensitive time for alcids and wintering 

seabirds from the Southern Hemisphere such as shearwaters. During the fall staging period (and even 

more so in the winter), sea ducks can be found in large numbers in coastal waters, with particular areas 

of high concentrations. Harlequin Duck and Barrow’s Goldeneye are often found in coastal waters 

outside of the breeding season, particularly at Cape St. Mary’s and near Terra Nova, Traytown Bay, St. 

Mary’s Bay and Spaniard’s Bay.  

 

Many species of shorebirds, including the endangered Red Knot and COSEWIC-listed Buff-breasted 

Sandpiper, utilize a variety of coastal habitats in Eastern Newfoundland during their southward 

migration in July to October, along with various high tide roost sites. Important migration stopover 

locations are discussed in Section 4.2.2.6.  During the winter months, Purple Sandpipers and a small 
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number of Ruddy Turnstones feed on rocky shorelines and offshore ledges and islands. For migrating 

landbirds (particularly passerines, which tend to be nocturnal migrants), the spring and fall months are 

most important. These species are particularly vulnerable to disorientation from artificial light sources, 

and may be fatally attracted to flares.  

 

Bright lights such as those on offshore rigs or vessels and from flares can attract night-migrating birds 

and night-flying seabirds (e.g. storm-petrels) and possibly result in injuries or death to migratory birds. 

Particularly sensitive times for potential effects on migratory birds include the spring (April 1st to June 

1st) and fall (July 15th to October 30th) migration periods, as well as during specific meteorological 

conditions such as fog or inclement weather.  

 

Perhaps the most important possible effects of offshore oil and gas activities on marine birds are 

associated with potential accidental oil spills, and the incidental discharge of waste oil and bilge water 

from vessels (so-called chronic oil pollution; Weise and Ryan 2003). The actual effects of any such oil 

spill or release would be dependent on factors such as the time of year, sea conditions, the volume and 

type of material spilled, and type of spill (i.e., surface or sub-surface). Direct effects would occur if birds 

are in the immediate area and come into contact with the spill and its zone of influence. As described in 

Section 4.2.2, the particular species present in the region varies considerably according to season. The 

effects of an accidental oil spill on pelagic birds could be considerable within the zone of influence of a 

spill, however, and these species are likely most vulnerable to oil spills as they spend considerable time 

on the surface of the water. These species occur in the area primarily in the winter period, when low 

temperatures may also slow down degradation or weathering of spilled oil and/or when oil spill 

response procedures would likely be most challenging. Appropriate oil spill prevention proper bilge and 

waste oil handling practices, preparedness and response plans by individual operators are therefore 

required, to help ensure that the likelihood, and likely effects, of any such accidental events are 

minimized.  

 

Potential environmental effects may therefore be addressed through project-specific planning and 

associated regulatory processes, to seek to avoid sensitive areas and times and through the 

identification and implementation of project and activity-specific environmental protection (mitigation) 

and emergency response measures. Oil and gas operators can also contact the Canadian Wildlife 

Service to obtain and use any additional, up-to-date data on marine birds that may have become 

available since the publication of the SEA. 
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5.3 Marine Mammals and Sea Turtles (including Species at Risk and Other Key Species) 

 

A number of marine mammal and reptile species are known to or may occur within the SEA Study Area 

and in adjacent marine and coastal regions. These include various mysticetes (baleen whales), 

odontocetes (toothed whales and porpoises) and pinnipeds (seals) as well as several sea turtles. 

These animals vary considerably in their likelihood of presence and occurrence (from common, to very 

rare, to possible but unlikely), as well as the particular areas and habitat types that they utilize and the 

times at which they occur in or pass through the region. Given the relatively rarity of many of these 

species, and because several are protected under species at risk legislation in Canada and elsewhere, 

the presence and distribution of marine mammals and sea turtles in and near the area is also an 

important consideration in future planning and decision-making regarding potential future offshore oil 

and gas activities in the region. 

 

5.3.1 Potential Environmental Interactions and Effects 

 

The main potential environmental interactions between offshore oil and gas activities and marine 

mammals and sea turtles relate primarily to the underwater noises that are associated with seismic 

surveys, exploration drilling and production activities, and include the following: 

 

 The avoidance of certain areas that would otherwise be used by the individuals affected, with 

these behavioural changes altering the presence, abundance and overall distribution of marine 

mammals and sea turtles and their movements, feeding and other activity. This is of key 

concern if any such areas are especially important / rare habitats and are disturbed repeatedly; 

 

 The possible attraction of individuals to offshore installations and vessels (seismic and supply), 

resulting in increased potential for injury or mortality through collisions, contamination or other 

interactions; 

 

 Interference with (and the masking of) sounds in the marine environment that originate from 

and/or are used by marine mammals, such as in communication, the identification and detection 

of prey, reproduction, echolocation and other activities and requirements; 

 

 Temporary hearing impairment or permanent injury or mortality from very loud and 

instantaneous sounds, such as which may be experienced in close proximity to a seismic 

airgun; 

 

 Potential changes in the availability, distribution or quality of feed sources and/or habitats for 

marine mammals and sea turtles as a result of oil and gas activities and their planned and 

routine environmental emissions (including seismic, drilling or other activities); and  

 

 Changes in the presence, abundance, distribution and/or health (injury or mortality) of marine 

mammals and sea turtles as a result of accidental oil spills from oil and gas installations or 

vessels (through physical exposure, ingestion, effects on prey and habitats, etc). 

 

Table 5.5 provides a summary overview of some potential environmental interactions between marine 

mammals and sea turtles and various types of offshore oil and gas activities and components, as well 

as referencing some examples of existing information and knowledge that is provided through the 

available literature.  
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Table 5.5 Marine Mammals and Sea Turtles (including Species at Risk and Other Key Species): Summary of Potential 
Environmental Interactions  

Components / 
Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects Based on Available 
Information Sources 

SEISMIC SURVEYS 

 
Air Gun 

Operations 

 Injury or mortality 
 

 Behavioural effects, including 
possible avoidance or 
attraction 

 

 Interference with vocal 
communication and other 
underwater sounds and their 
uses 

 Of the various activities that may be associated with oil and gas exploration and 
development, seismic surveys are often considered to have the highest potential for effects 
on marine mammals and sea turtles.  

 Possible effects on this VEC resulting from sound in the marine environment may be physical 
(injury or mortality) or behavioural (avoidance, other changes in distribution or activities) in 
nature (Wright 2014). 

 Temporary threshold shift (TTS) is hearing deterioration due to prolonged or repeated 
exposure to high levels of noise and can last from minutes or hours to days, depending upon 
such factors as the receptor involved and the level and duration of noise exposure 
(Richardson et al 1995; Davis et al 1998). Permanent hearing impairment may also occur in 
some instances (Nowacek et al 2007).  

 Although a relatively limited number of studies have investigated this issue (e.g., Finneran et 
al 2000, 2002, 2010; Southall et al 2007; Lucke et al 2009; Gedamke et al 2011), specific 
TSS thresholds for marine mammals and sea turtles are not currently known, including both 
the sound levels required to cause such injury as well as the distances at which these may 
be produced for particular air gun noise levels and oceanographic conditions.  

 Studies of the potential distances within which TSS may occur in marine mammals during 
seismic surveys have cited distances from less than 100 m from the sound source (Ridgway 
et al 1997), to several hundred meters (as described in LGL Limited 2005) to 1 km or more 
(Gedamke et al 2011). Strong acousting convergence zones also exist well beyond (> 10 
kms) these limits (Madsen et al 2006). 

 Potential non-injury related effects from seismic activity are behavioural in nature, and would 
occur when animals are disturbed or confused by seismic noise, or where the sounds which 
animals used are interfered with (communications, prey, etc). Indirect effects may also arise 
from the displacement of prey. 

 The observed behavioural effects of anthropogenic noise sources on marine mammals 
include: changes in vocalizations (Parks et al 2007; Holt et al 2009; Miller et al 2000, 2009; 
Di Iorio and Clark 2010; Risch et al 2012); changes in respiration, swim speed, diving, and 
foraging behaviour (Stone and Tasker 2006); displacement and avoidance (Castellote et al 
2012, Weir 2008); shifts in migration paths, stress and immune depression (Romano et al 
2004; Rao et al 2012) and strandings (Gentry 2000; Malakoff 2002; Weilgart 2007).  

 Responses to seismic activity are known to be highly variable between species, age classes, 
behavioural states and environmental conditions (Weilgart 2007; Miller et al 2009), and 
generalizations about marine mammal behavioural reactions are difficult to make as they can 
vary greatly depending on various factors (Wood et al 2012). For example, some cetaceans 
actually take advantage of seismic surveys for foraging (e.g. bottlenose dolphins; Barry et al 
2012). 
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Components / 
Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects Based on Available 
Information Sources 

 Whales have often been shown to avoid operating airguns, but avoidance radii are quite 
variable (as reviewed by LGL Limited 2005). Some recent studies have, however, shown 
avoidance or other disturbances (e.g., decreased vocalizations) occurring in relation to lower 
noise levels, and/or at greater distances and times that those previously reported, in some 
cases up to several hundred kilometres and well after the survey was completed (Nieukirk et 
al 2004, 2012; Risch et al 2012; Castellote et al 2012).  

 Wood et al (2012) for example, describe relatively high levels of behavioural reactions to 
seismic noise at relatively low intensity (e.g., 120−140 dB re: 1 µPa rms).  

 In contrast some species (e.g. minke whales) have been observed in close proximity (< 100 
m) to operating seismic arrays (Boertmann and Mosbech 2012). 

 Acoustic damage zones are much larger for low frequency cetaceans compared to high 
frequency cetaceans (Laws 2012). However, damage zones for even the most sensitive 
cetaceans are usually much smaller than the typical mandatory exclusion zones (Laws 
2012). 

 Whitehead (2013) observed a 21 percent per year increase in sighting rates of Sowerby’s 
beaked whale in the Gully over a 23 year period, which the author attributes to a reduction in 
anthropogenic disturbance (including seismic exploration) since the area’s designation as a 
Marine Protected Area in 2004.  

 The overall reduction and degradation of marine acoustic habitat as a result of anthropogenic 
noise in the marine environment has also been raised as a concern, particularly for low-
frequency specialists such as baleen whales (Clark et al 2009).  

 Of particular concern is the potential for marine mammals disturbance associated with 
seismic surveys to interfere with species at risk and other rare species and small 
populations, particularly any associated disruption of animal movements, communication or 
other activities during key periods such as reproduction which may affect population recovery 
(Croll et al 2002; Beauchamp et al 2009). 

 Pinnipeds (seals) have been observed to exhibit reactions to seismic surveys and other 
anthropogenic noise, although any such disturbance is typically localized and short-term if it 
occurs at all (Richardson et al 1995).  

 Studies have also shown that sea turtles may show a strong initial avoidance response to air-
gun operations (O'Hara and Wilcox 1990; McCauley et al 2000a) and temporary hearing loss 
has also been reported in some instances (Moein et al 1994).  

 
Vessel Traffic 

 Injury or mortality (collision) 
 

 Behavioural effects, including 
possible avoidance or 
attraction 

 

 Interference with vocal 
communication and other 

 Shipping is likely the main source of anthropogenic noise in the marine environment (Wright 
et al 2007), and masking has been identified as the primary auditory effect of vessel noise on 
marine animals (Southall 2005).  

 The reactions of cetaceans to ships may be avoidance, approach, or indifference 
(Richardson et al 1995), as well as other behavioural effects such as changes in 
vocalizations (Clark et al 2009). 

 Although cetacean species are susceptible to mortality or injury from vessel collisions 
(Williams and O’Hara 2010), they can often habituate to ships following a consistent course 
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Components / 
Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects Based on Available 
Information Sources 

underwater sounds and their 
uses 

 
 

or which are frequently present in the area (Richardson et al 1995).  

 Vessel traffic and associated low frequency noise can be a source of chronic stress for 
marine mammal populations (Rolland et al 2012; Rao et al 2012). 

EXPLORATION / DELINEATION DRILLING AND PRODUCTION ACTIVITIES 

 
Vessel Traffic 

 

 Injury or mortality (collision) 
 

 Behavioural effects, including 
possible avoidance or 
attraction 

 See above for vessel traffic 

 Marine mammal reactions to aircraft are variable due to differences in aircraft type, altitude, 
and flight pattern (e.g., straight-line overflight, circling, or hovering).  

 Possible responses include: diving immediately, changing movement patterns, leaving the 
area or no change at all (Richardson et al 1995). 

 
Aircraft Traffic 

 

 Possible avoidance or 
attraction (behavioural effects) 

 
Presence of 
Structures, 

Drilling, Lights, 
Noise, Other 
Activities and 
Disturbances  

 

 Possible avoidance or 
attraction (behavioural effects) 

 

 Interference with vocal 
communication and other 
underwater sounds and their 
uses 

 Marine mammals have been observed to both move away from and toward offshore drill rigs, 
and this has been found to vary between different species and types of drilling installations 
(Richardson et al 1995; LGL Limited et al 2000).  

 These changes may range from tens of meters to several kilometres, but is considered highly 
reversible with animals expected to return to an area once the noise source is removed 
(Davis et al 1998). 

 Continuous noise, associated with drilling rigs and ships propellers, has been shown to be a 
masking agent for white whales and killer whales (Foote et al 2004; Scheifele et al 2005). 

 One study has also documented behavioural influences of low flying aircraft on bowhead 
whales (Patenaude et al 2002). 

 Debris such as floating plastic bags may be mistaken for prey items (e.g., jellyfish) and be 
ingested by marine mammals or sea turtles (Stamper et al 2009; DFO 2012f). 

 
Routine 

Discharges 
(sewage, deck 

drainage, bilge / 
cooling water, 
wash fluids, 

produced water, 
other waste) 

 

 Possible effects on marine 
mammal and sea turtle health 
(contamination of individuals, 
habitats; ingestion of garbage) 

 

 Effects on food sources 

 
Drill Muds and 

Cuttings 
 

Other Seabed 
and Coastal 
Disturbances 
(excavations, 

equipment 

 Possible effects on marine 
mammal and sea turtle health 
(contamination of individuals, 
habitats) 

 

 Effects on habitats and food 
sources 
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Components / 
Activities 

Potential Environmental  
Interactions 

Summary of Some Known and Potential Environmental Effects Based on Available 
Information Sources 

installation) 
 
 
 
 

 
Atmospheric 
Emissions 

(exhaust, gas 
venting, flaring) 

 

 Possible effects on marine 
mammal and sea turtle health 
(contamination of individuals, 
habitats) 

 

 Effects on food sources 

 
Well 

Abandonment 

 Possible avoidance or 
attraction 

 

 Injury or mortality 

 The detonation of explosives may be lethal to marine mammals, may cause auditory damage 
under certain conditions, and has also been demonstrated to induce changes in behaviour 
(Ketten 1995; Wright and Hopky 1998; Morton and Symonds 2002). 

 
Accidental Spills 

of Oil or other 
Substances 

 Possible effects on marine 
mammal and sea turtle health 
(contamination of individuals, 
habitats) 

 

 Effects on food sources 

 Oil spills may affect marine mammals and sea turtles through direct exposure and associated 
health effects, as well as by changing the availability and quality of their food sources and 
habitats.  

 Marine mammals and sea turtles will likely avoid or move out of areas affect by oil spills, and 
have been observed to detect and thus avoid spills (Matkin et al 1994; Smultea and Würsig 
1995; Ackleh et al 2012).  

 When marine mammals have come into contact with oil, effects on their skin appear to be 
minor and of little relevance to the animal’s overall health (Geraci 1990). Additionally, 
ingestion and inhalation of oil have been found to involve only trace amounts (Bence and 
Burns 1995).  

 Exposure to oil through ingestion or dermal contact is considered to be harmful and possibly 
fatal to sea turtles (Howard 2012). 

 Although some studies indicate that no clear evidence exists to link oil spills with mortality of 
cetaceans (Geraci 1990, Dahlheim and Matkin 1994), others report that the long-term effects 
of oil exposure include an inability for marine mammals to rebound to pre-spill numbers 
(Matkin et al 2008; Monson et al 2011).  

 It has been estimated, for example, that more than 5,000 individuals died as a result of the 
Deepwater Horizon incident in the Gulf of Mexico (Gero et al 2011). 

 While typically not monitored, it is expected that immunotoxic effects occur in vertebrates, 
including mammals, that that are exposed to oil (Barron 2012). 
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5.3.2 Environmental Mitigation Measures 

 

An overview of some of the typical mitigation measures that are often required and/or otherwise 

implemented during offshore oil and gas activities to help avoid or reduce adverse environmental 

effects on marine mammals and sea turtles is given below. 

 

As described in Section 5.1, the C-NLOPB’s Geophysical, Geological, Environmental and Geotechnical 

Program Guidelines (C-NLOPB 2012) include various requirements and other measures related to 

environmental planning, mitigation, monitoring and reporting which are intended to help avoid or reduce 

the potential effects of seismic noise in the marine environment, as well as interactions with other 

ocean users and marine mammal and bird monitoring and reporting.  

 

These Guidelines include the Statement of Canadian Practice with Respect to the Mitigation of Seismic 

Sound in the Marine Environment (DFO 2007b), which set out a series of mitigation requirements 

related to these activities, including measures related to the: planning of seismic surveys; establishment 

and monitoring of a safety zone; prescribed marine mammal observation and detection measures; 

prescribed start-up procedures; and prescribed shut-down requirements. 

 

These and other standard mitigation measures which are often applied to offshore oil and gas activities 

in the NL Offshore Area to help avoid or reduce effects on marine mammals and sea turtles include 

those listed in the Table below: 

 

Table 5.6 Marine Mammals and Sea Turtles (including Species at Risk and Other Key 
Species): Summary of Standard Environmental Mitigation Measures 

Mitigation Applicability 

Geophysical 

Surveys 

Exploration 

and Production  

Drilling 

Oil and Gas 

Production 

 Avoidance of known and observed marine mammal 

concentrations where possible in the planning and 

conduct of offshore oil and gas activities 

● ● ● 

 Reduction of airgun source levels in the design and 

implementation of offshore seismic programs to the 

minimum level practical for the survey, including the 

amount and frequency of energy used and its likely 

horizontal propagation 

●   

 Establishment of a safety zone around the seismic air 

source array (with a radius of at least 500 m), which is 

monitored by a qualified Marine Mammal Observer (or 

through Passive Acoustic Monitoring in low visibility 

conditions) and specific protocols regarding observation 

requirements and times and shut-down as required 

●   

 The use of a gradual “ramp-up” procedure over a 

minimum 20 minute period to allow mobile marine 

animals to move away from the area if they are disturbed 

by the underwater sound levels associated with a seismic 

survey 

●   

 Shut-down of the seismic sound source(s) during line 

changes and maintenance activities with associated 

monitoring and ramp up provisions 

●   
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Mitigation Applicability 

Geophysical 

Surveys 

Exploration 

and Production  

Drilling 

Oil and Gas 

Production 

 Minimizing the amount of associated vessel and aircraft 

traffic and the use of existing and common travel routes 

where possible 

● ● ● 

 Avoidance of low-level aircraft operations wherever 

possible and feasible 
● ● ● 

 Minimizing environmental discharges and emissions from 

planned operations and activities, including compliance 

with relevant regulations and standards 

● ● ● 

 The installation and use of oil water separators to treat 

contained deck drainage, with collected oil stored and 

disposed of properly 

● ● ● 

 Selection of non-toxic drilling fluids, including the use of 

water-based muds wherever possible and technically 

feasible 

 ●  

 Treatment of operational discharges prior to release in 

compliance with the Offshore Waste Treatment 

Guidelines and other applicable regulations and 

standards 

 ● ● 

 All foreign vessels operating in Canadian jurisdiction 

must comply with the Ballast Water Control and 

Management Regulations of the Canada Shipping Act 

(2001) during ballasting and de-ballasting activities 

● ● ● 

 Appropriate handling, storage, transportation and on-

shore disposal of solid and hazardous wastes. This 

would include preventing and minimizing introduction of 

debris into the environment by adhering to proper waste 

management practices. 

● ● ● 

 Water contaminated with hydrocarbons generated during 

flow testing (within certain tolerances), can be atomized 

in the flare (using high efficiency burners) or shipped on-

shore for disposal 

 ● ● 

 Selection and screening of chemicals under the Offshore 

Chemical Selection Guidelines for Drilling and Production 

Activities on Frontier Lands 

 ● ● 

 The use of mechanical procedures during well 

completion and abandonment activities where possible, 

including the design of well and casings to facilitate this 

 ● ● 

 Should blasting be required (such as in well 

abandonment), appropriate scheduling of these activities, 

as well as marine mammal surveillance and the delay of 

detonation until observed marine mammals are away 

from the area. Setting of charges below the sediment 

surface, minimizing amount of explosives used , the use 

of high velocity explosives, and staggering of individual 

blasts; 

 ● ● 

 Spill prevention plans and procedures, with associated 

and effective spill preparedness and response plans in 

place. 

● ● ● 
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The above list includes some examples of typical environmental protection measures which may be 

implemented to avoid or reduce adverse effects on this VEC, as well as referencing a number of 

relevant compliance standards which may apply to such activities.  

 

Required environmental protection measures are determined on a project-specific basis, through the 

individual regulatory reviews of proposed seismic surveys or exploration drilling programs or production 

projects in the NL Offshore Area. These regulatory reviews often include a requirement for project-

specific analysis of possible spill types and probabilities and detailed modelling of the likely fate and 

behaviour of hypothetical oil spills based on project and site specific factors. Environmental compliance 

monitoring (including reporting on waste discharges, emissions, and treatment systems) is also 

required to verify adherence to applicable legislation and any conditions of regulatory approval. In the 

unlikely event of a spill or blowout, an operational oil spill contingency plan would be activated. A post-

spill EEM program may be a specific aspect of any such response plan. 

 

5.3.3 Environmental Planning Considerations  

 

Marine mammals and sea turtles are present in the SEA Study Area throughout the year, with many 

species utilizing and moving into and out of the area for various activities at different periods. Available 

information on the known geographic and seasonal occurrence of these species in and near the region 

is presented in Section 4.2.3. 

 

5.3.3.1 Marine Mammal and Sea Turtle Species at Risk  

 

A total of five federally listed marine mammal species at risk and one listed sea turtle may occur or are 

known to be present in the Eastern Newfoundland Offshore Area: 1) blue whale - Atlantic population; 2) 

North Atlantic right whale; 3) Sowerby’s beaked whale; 4) northern bottlenose whale - Scotian Shelf 

population; 5) fin whale - Atlantic population; and 6) leatherback turtle - Atlantic population. 

 

Four additional populations that do or may occur in the SEA Study Area have been assessed by 

COSEWIC as being of conservation concern, but do not have formal protection under SARA: 1) the 

northern bottlenose whale (Davis Strait population); 2) the killer whale (Northwest Atlantic and Eastern 

Arctic populations); 3) harbour porpoise - Northwest Atlantic population and 4) loggerhead sea turtle 

(Atlantic Ocean population).  The harbour porpoise is listed on Schedule 2 of SARA, but is not subject 

to the same legal protections as Schedule 1 species.  A third sea turtle species, the Kemp’s ridley, is 

not federally listed but is considered by the IUCN to be critically endangered. 

 

5.3.3.2 Important Areas and Times for Marine Mammals and Sea Turtles 

 

Ecologically and Biologically Significant Areas (EBSAs) have been identified by DFO within the 

Placentia Bay Grand Banks Large Ocean Management Area (Templeman 2007) and Newfoundland 

and Labrador Shelves bioregion (DFO 2013j) for various ecological reasons, and some of these EBSAs 

intersect with the SEA Study Area.  A discussion of the EBSAs and their relevance to marine mammals 

and turtles is provided in Section 4.2.3.6. Identified critical habitat and high use feeding areas for 

marine mammal and sea turtle species at risk is also discussed in Section 4.2.3. 

 

In terms of seasonality, although several marine mammal species are year-round residents, cetaceans 

and reptiles are most likely to occur in the SEA Study Area during the summer months, where the 
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Grand Banks and surrounding waters provide important feeding habitats. With the exception of grey 

seals, which are present year-round, pinnipeds are most abundant in the winter.  

 

In summary, the region is inhabited by marine mammals and sea turtles at various times of the year, a 

number of which are considered to be at risk, with species moving in and out of the area utilizing its 

marine environment for various activities at different periods. Several areas within the SEA Study Area 

have also been identified as being of overall ecological and biological significance for various reasons. 

 

The presence of these species, location and times should be considered in planning, proposing, 

reviewing and implementing any future oil and gas projects and activities in the SEA Study Area. This, 

in combination with the general mitigation measures outlined above, including in particular the 

implementation of project specific marine mammal monitoring activities and avoidance protocols, will 

help to avoid or reduce any potential direct interactions with, and effects on, these species during 

individual projects. Project-specific planning and associated regulatory processes may therefore 

address potential environmental effects, through the identification and implementation of project and 

activity-specific mitigation and monitoring measures.  

 

5.4 Sensitive and Special Areas 

 

A number of marine and coastal areas within Eastern Newfoundland have been designated as being 

sensitive or otherwise special. Some of these are formally protected or designated under provincial, 

federal and/or other legislation and processes due to their ecological, historical and/or socio-cultural 

characteristics and importance. These identified sensitive and special areas include, for example, the 

following: 

 

 Provincial Ecological Reserves (Cape St. Mary’s, Baccalieu Island, Fortune Head, Funk Island, 

Lawn Islands Archipelago, Mistaken Point, Witless Bay); 

 

 Provincial Parks and Protected Areas (Bellevue Beach, Chance Cove, Deadman’s Bay, Dildo 

Run, The Dungeon, Frenchman’s Cove, Gooseberry Cove, Marine Drive, Windmill Bight and 

others); 

 

 Terra Nova National Park; 

 

 National Historic Sites (The Ryan Premises, Signal Hill, Cape Spear, Castle Hill and others); 

 

 Ecologically and Biologically Significant Areas (Southeast Shoal and Tail of the Banks, 

Northeast Shelf and Slope, Lilly Canyon-Carson Canyon, Virgin Rocks, Orphan Spur); 

 

 Eastport Marine Protected Area; 

 

 Terra Nova Migratory Bird Sanctuary; 

 

 Representative Marine Areas (RMAs); 

 

 Fisheries Closures Areas (Orphan Knoll Seamount, Newfoundland Seamounts, NAFO Coral 

Closures); 
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 Vulnerable Marine Ecosystems (VMEs) and Important Coral Areas; and 

 

 Important Bird Areas (IBAs) 

 

These and other such areas were identified, mapped and described throughout Chapter 4, and the 

potential for interactions with, and effects on, these areas resulting from future oil and gas activities in 

the Eastern Newfoundland Offshore Area are given particular attention in the SEA.  

 

This VEC focuses on marine and coastal areas in Eastern Newfoundland that have existing 

designations as being particularly important and/or sensitive locations, which may or may not be 

located directly within the SEA Study Area itself. Other areas that have been identified as being 

particularly important and/or sensitive from a purely ecological perspective (such as fish spawning 

areas, bird colonies) or for fishing activity have been considered and assessed integrally within the Fish 

and Fish Habitat, Marine Birds, Marine Mammals and Sea Turtles and/or Commercial Fisheries VECs 

themselves.  

 

5.4.1 Potential Environmental Interactions and Effects 

 

Environmental interactions between offshore oil and gas activities and identified sensitive (including 

protected) areas may again be both direct and indirect in nature and cause. The conduct of oil and gas 

exploration activities directly within or near such areas may, for example, have adverse implications for 

these locations and their important and defining ecological and socio-cultural characteristics. These 

interactions may occur through the possible presence of oil and gas exploration or production 

equipment, personnel and activities in the area, as well as the associated routine emissions and 

resulting disturbances that may occur in nearby environments.  

 

Biophysical effects resulting from oil and gas or other human activities within the SEA Study Area may 

also “spread” to adjacent protected and otherwise important and sensitive areas by affecting the marine 

fish, birds, mammals or other environmental components that move to and through the area. Although 

unlikely to occur, any large oil spill in the marine environment may, depending upon its magnitude, 

location and oceanographic conditions, also extend to other areas, potentially affecting these areas and 

their associated environmental components and characteristics. Any resulting decrease in the real or 

perceived integrity of these areas in the short or long term may also affect their ecological and/or 

societal importance and value. This may, in turn, have important implications for the communities and 

economies that depend on any such areas and their associated tourism activities and recreational 

opportunities.  

 

5.4.2 Environmental Mitigation Measures and Planning Considerations  

 

For formally protected areas, oil and gas related activities may be prohibited or otherwise restricted, 

pursuant to applicable legislation, to avoid or reduce the potential for negative effects on these areas.  

 

For other important and sensitive areas, a number of environmental protection measures and 

procedures are typically used in the NL Offshore Area to avoid or reduce the possible adverse effects 

of offshore oil and gas activities on the marine (biophysical) environment, including both planned 

activities and potential accidental events. These have been listed and described in Sections 5.1 to 5.3 

above and their associated Tables, and their implementation would also serve to help address any 

associated effects on any sensitive environments within or near the SEA Study Area.  
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These and/or other required mitigation measures would be determined on a project-specific basis, 

through the individual regulatory reviews of proposed exploration (seismic or drilling) and/or production 

projects. Again, any individual, proposed oil and gas exploration or production projects will also require 

the receipt of applicable (project-specific) permits and authorizations from all relevant federal and 

provincial regulatory departments and agencies.  

 

5.5 Commercial Fisheries 

 

Fisheries are an important component of the socioeconomic environment of Newfoundland and 

Labrador and other parts of Canada. The fishery has played a key role in the region’s history, and thus 

in shaping its people, communities and overall culture. It continues to be an essential element of the 

economy and lifestyles of the people that live in these areas. Numerous individuals and organizations 

depend on fish harvesting and its associated processing and spin-off industries, with many residents 

participating in recreational fishing as an important aspect of their culture and overall way of life. 

 

5.5.1 Potential Environmental Interactions and Effects 

 

As a result of the nature, location, timing and intensity of marine fishing activity in the SEA Study Area 

and surrounding marine environments, and because the operating season for many oil and gas 

activities also inevitably coincides with that for fishing, the potential exists for interactions between 

these two sectors. These interactions may again be both direct and indirect in nature, resulting from 

possible interactions between, and damage to, fishing equipment during offshore oil and gas activities, 

or through necessary restrictions on fishing activity at certain locations and times for safety reasons. 

These interruptions may, in turn, have economic implications for fishers, both in terms of the direct 

costs of replacing or repairing any fishing gear affected, as well as possible lost or reduced fishing 

income due to required changes in the location and timing of their fishing activity (such as reduced 

fishing activity, lower catch rates, increased cost and time to travel to and fish at alternate locations). 

Also, any environmental effects resulting from oil and gas activities that have implications for the 

presence, abundance, distribution or health of fish resources in an area may also have important 

implications for the fishers that depend on these resources for their livelihoods. 

 

Most of the available information and insights regarding potential interactions between marine fisheries 

and the offshore oil and gas industry has been gathered through consultations with fishers and other 

individuals and organizations that are involved in the fishing industry. This includes the public and 

stakeholder consultation activities undertaken as part of this SEA (as described in Chapter 2 and 

Appendix A), as well as in other SEAs and project-specific EAs for oil and gas exploration and 

development projects off Newfoundland and Labrador and elsewhere. These consultations have 

identified damage to gear, loss of access and associated logistics, reduced fish catches (quantity 

and/or value), biophysical effects on fish (including real or perceived tainting) and subsequent 

reductions in fish landings and value, and oil spills as the primary issues of concern. 

 

Offshore oil and gas exploration and production activities have been occurring in the Eastern 

Newfoundland Offshore Area and elsewhere for decades. The views and insights of those involved in 

the fishing industry as a result of their experiences to date, therefore, provide an important source of 

“existing knowledge” regarding potential issues and effects, mitigation measures and their 

effectiveness, and other factors relevant to the planning and possible conduct of future offshore oil and 

gas activities in the SEA Study Area.  
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The main potential interactions between offshore oil and gas activities (including seismic vessels and 

equipment, exploration and production platforms, and associated supply vessel traffic) and marine 

fisheries may therefore be summarized as follows (Table 5.7): 

  

 Damage to fishing gear or vessels as a result of direct interactions with oil and gas related 

equipment, activities and/or environmental discharges; 

 

 Loss of access to preferred fishing areas and travel routes during offshore exploration or 

production activities, and possible resulting decreases in fishing success and overall efficiency; 

 

 Indirect effects on fish landings and values due to possible biophysical effects on fish resources 

and their habitats (including fish abundance, distribution or quality);  

 

 Possible interference with governmental / industry fish survey activities, including direct 

disturbance and/or effects upon research results and associated management decisions; and   

 

 The potential effects of offshore oil spills on fishing activity, equipment and fish resources and 

the resulting implications for fishers and their livelihoods and communities.  

 

Table 5.7 Commercial Fisheries: Summary of Potential Environmental Interactions 

Components / Activities Potential Environmental Interactions 

Possible 

Gear 

Damage 

Loss of 

Access to 

Fishing Areas 

(Decreased 

Fishing 

Effectiveness 

/ Efficiency) 

Decreased 

Abundance, 

Location 

and Quality 

of Fish 

Resources 

Decreased 

Quality / 

Value of 

Fishing 

Activities 

Interference 

with Fisheries 

Research 

Surveys 

SEISMIC SURVEYS 

Air Gun Operations ● ● ● ● ● 

Vessel Traffic ● ● ● ● ● 

EXPLORATION / DELINEATION DRILLING AND PRODUCTION ACTIVITIES 

Vessel Traffic ● ● ● ● ● 

Aircraft Traffic      

Presence of Structures, 
Drilling, Lights, Noise, 
Other Activities and 

Disturbances  

● ● ● ● ● 

Routine Discharges 
(sewage, deck drainage, 

bilge / cooling water, wash 
fluids, produced water, 

other waste) 

●  ● ●  

Drill Muds and Cuttings 
 

Other Seabed and Coastal 
Disturbances (excavations, 

equipment installation) 

●  ● ●  

Atmospheric Emissions 
(exhaust, gas venting, 

flaring) 
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Components / Activities Potential Environmental Interactions 

Possible 

Gear 

Damage 

Loss of 

Access to 

Fishing Areas 

(Decreased 

Fishing 

Effectiveness 

/ Efficiency) 

Decreased 

Abundance, 

Location 

and Quality 

of Fish 

Resources 

Decreased 

Quality / 

Value of 

Fishing 

Activities 

Interference 

with Fisheries 

Research 

Surveys 

Well Abandonment ● ● ● ● ● 

Accidental Spills of Oil or 
other Substances 

● ● ● ● ● 

 

Damage to fishing gear or vessels can result from physical contact with seismic vessels, drill rigs, 

production platforms or equipment and vessels supporting oil and gas exploration or production. 

Project-related discharges into the marine environment, such as small spills and materials lost from 

vessels or drill rigs can also damage or foul fishing gear. In addition to the direct costs of fixing or 

replacing any damaged fishing vessels or gear, further economic loss might also result from any 

associated reduction in fishing times or catches. 

 

Loss of access to fishing grounds can occur when safety zones are required and established around 

exploration drilling activities or during similar periods of disruption during active seismic survey work. 

The nature, spatial extent, duration and possible implications of any such restrictions depends on the 

type, location, timing and other characteristics of the offshore oil and gas project or activity in question, 

as well as the nature and scale of fishing activity that currently occurs in the area. The safety (no-

fishing) zones that are typically established around offshore drilling operations are usually quite small in 

size, although for certain fisheries that use longline gear or others the exclusion zone may have to be 

larger.  As a result of the often limited manoeuvrability of offshore geophysical survey vessels during 

survey activity (due to the length of the deployed streamer and other factors), other mobile vessels 

must often give way for safety reasons under the Canada Shipping Act (2001) There is also potential 

for interaction with fixed fishing gear (such as crab pots) that have been deployed along or near a 

survey line at the same time as planned oil and gas activities. The requirement to fish in and/or travel 

through alternative areas during these periods can have implications for catch rates and the cost and 

efficiency of fishing activity as well.  

 

The possible biophysical effects of offshore oil and gas activities on fish resources (Section 5.1) may 

also indirectly affect fishing activity. The potential effects of seismic surveys on the presence, 

abundance and distribution (spatial and temporal) of commercial fish species has been raised as a 

concern, and the scientific literature and anecdotal reports have not always provided consistent and 

conclusive results on this issue (see Table 5.1). Drilling operations may also affect fish and fish habitat 

through behavioural effects, fish health, taint, toxicity and bioaccumulation and the smothering of 

benthic habitats. Any such biophysical effects to fish and fish habitat could result in a subsequent loss 

of fish catch or catch value. Even where there is a low potential for, or occurrence, of such  effects, 

perceived effects by the public (fish quality, taint) can affect economic returns from the fishery (although 

this is much more likely to occur after a large oil spill than as a result of routine offshore activities).  

 

The most important potential effects from major oil spills in the marine environment are extended loss 

of access to fishing grounds, damage to fishing equipment, fish mortality and tainting, and associated 

economic effects due to loss of industry value and markets.  
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In addition to the potential negative effects on marine fisheries discussed above, the fishing industry 

can also at times benefit from any increased communications and emergency response capabilities that 

may result from the further development and growth of an offshore oil and gas industry (exploration 

and/or production) in a region.  

 

5.5.2 Environmental Mitigation Measures 

 

A number of procedures and other measures have been used in the NL Offshore Area and elsewhere 

to avoid or reduce possible interactions between offshore oil and gas activities and marine fisheries and 

the potential adverse effects of same, as summarized in Table 5.8.  

 

Table 5.8 Commercial Fisheries: Summary of Standard Environmental Mitigation Measures 
Mitigation Applicability 

Geophysical 
Surveys 

Exploration and 
Production  

Drilling 

Oil and Gas 
Production 

Planning of oil and gas activities to avoid key fishing areas / 

times where possible 
● ●  

On-going information gathering and analysis regarding 

fishing areas and times and continued monitoring of fishing 

activity 

● ● ● 

Establishment and communication of safety / no-fishing 

zones 
 ● ● 

Sequential approach to drilling multiple wells in an area  ●  

Active and continuous communications and coordination 

procedures 
● ● ● 

Fisheries Liaison Officers (FLOs) ● ● ● 

Issuance of Notices to Mariners and other notifications / 

direct industry communications 
● ● ● 

Avoidance of fisheries science survey areas / times ● ●  

Educational and training initiatives for Project personnel ● ● ● 

Establishment, communication and implementation of a 

Fishing Gear Damage or Loss Compensation Program 
● ● ● 

 
Ensuring the safety of offshore personnel and equipment working in both the fishing and oil and gas 

industries is a primary concern and objective. The establishment of safety (no-fishing) zones around 

offshore oil and gas installations and in areas of high vessel traffic helps to minimize the potential for 

negative interactions between oil and gas activities and the fishing industry. Typically, no-fishing zones 

are relatively small in size, but again this depends on the nature of the installation and activity and the 

adjacent fisheries. If a series of wells are to be drilled in a given area, a sequential approach to drilling 

is often used for logistical reasons (such as rig availability and mobilization), which also helps minimize 

the total area affected through loss of access to fishing grounds at any one time.  

 

Consultation and communication between offshore oil and gas operators, government departments and 

agencies and the fishing industry in planning and implementing offshore seismic surveys and drilling 

programs is by far the most effective mechanism for avoiding interactions. Notices to Mariners and 

other methods have been used to get timely information about offshore oil and gas activities to fishers 

and other organizations. Fisheries Liaison Officer (FLO) positions have also been established by oil and 

gas operators to serve as an essential link for on-going communication with the fishing industry during 

offshore programs. These FLOs are often local fishers who are hired and placed on-board offshore oil 
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and gas installations and vessels, whose responsibilities include communicating with fishing vessels, as 

well as proposing alternative routes to operator to avoid important fishing areas and activities. The use 

of established and common marine traffic routes by support and supply vessels where possible can 

also help minimize disturbances to and effects on the fishing industry. Oil and gas related vessels are 

typically made aware of the nature of, and key locations and times for, fishing activity in the region, as a 

further precaution and for planning purposes to potentially use alternate routes around fishing grounds 

at peak times. 

 

In Newfoundland and Labrador, a unique (and effective) model has been developed to facilitate 

communication and cooperation between the offshore fishing and petroleum sectors. One Ocean was 

established in 2002 as a voluntary, inter-industry liaison organization providing a neutral and practical 

medium for information exchange. This model promotes mutual awareness and understanding of 

industry operational activities and its proactive approach to address areas of potential concern is 

enhanced though its commitment to cooperation and transparency. The organization consists of a 

Chairperson, Director, Industry Board and Working Group. The One Ocean Industry Board is a core 

component of the organization and is comprised of equal, senior-level representation from the two 

industry sectors. Fishing industry members are represented by the Fish, Food and Allied Workers 

(FFAW) Union and the Association of Seafood Producers (ASP). Oil and gas industry members are 

affiliates of the Canadian Association of Petroleum Producers (CAPP). Official Observers on the Board 

include the C-NLOPB, DFO, the Fisheries and Marine Institute of Memorial University of Newfoundland 

and Labrador and the CCG. Additional information can be obtained from the One Ocean website, at 

http://www.oneocean.ca 

 

The C-NLOPB’s Geophysical, Geological, Environmental and Geotechnical Program Guidelines (C-

NLOPB 2012) include various requirements and other measures related to environmental planning, 

mitigation, monitoring and reporting which are intended to help avoid or reduce the potential for 

interactions with other ocean users, including associated scheduling, operational planning and 

communications, gear and/or vessel damage compensation programs, and incident documentation and 

reporting. The various mitigation measures to avoid or reduce the potential environmental (biophysical) 

effects of offshore oil and gas activities on fish and fish habitat that were highlighted in Section 5.1 can 

also serve to help address any indirect effects on marine fisheries.  

 

A key and recurring concern pertains to the potential effects of a large oil spill on the marine 

environment, and thus, on fishing activity and the livelihoods of fishers and communities. The 

prevention of oil spills has been and is a major priority for the C-NLOPB and other agencies and 

organizations, as well as for offshore drilling operators who are required to develop plans which outline 

procedures for preventing and effectively responding to such spills.  

 

The regulatory reviews of proposed offshore drilling programs typically include an analysis of possible 

oil spill types and probabilities, as well as detailed modelling of the likely fate and behaviour of 

hypothetical spills based on project and site specific factors, including hydrocarbon types and 

properties, water depths and characteristics, currents and other oceanographic conditions and patterns. 

This information and analysis is then used in assessing and evaluating the potential for, and likely 

nature and magnitude of, interactions between any such spill and fishing activities, for use in project 

planning and associated regulatory decisions around whether and how the particular drilling program in 

question may proceed.  
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As part of the regulatory review and approval process that apply to offshore drilling activities in the NL 

Offshore Area, operators are also expected to demonstrate that they have the ability and capacity to 

undertake such activities in a safe and environmentally responsible manner. This includes the 

development and implementation of systematic and comprehensive oil spill prevention plans and 

procedures, as well as ensuring that they have the ability to respond to a spill event in an effective and 

timely manner, should one occur. The C-NLOPB committed to completing a review of the producing 

operator’s assessment of their spill response capability. Although the review is complete, the C-NLOPB 

endeavours to have operators improve oil spill response, including techniques and equipment for 

responding to a spill. 

 

Should the above measures be unsuccessful in preventing adverse environmental effects to marine 

fisheries or other components of the socioeconomic environment (such as gear damage due to 

interference with seismic streamers, or in the unlikely event of a large offshore oil spill in the area), a 

variety of processes and measures exist to compensate fishers and others for losses or damages 

related to offshore oil and gas activity. These are listed in the C-NLOPB’s Compensation Guidelines 

Respecting Damages Relating to Offshore Petroleum Activity and elsewhere, and were described in 

some detail in Chapter 3 of this report.  

 

5.5.3 Environmental Planning Considerations  

 

Based on available information regarding marine fisheries in the Eastern Newfoundland Offshore Area 

and adjacent regions, the following sections summarize a number of key planning considerations which 

may help to inform planning and decision-making regarding future exploration licencing and the design 

and conduct of any future associated oil and gas activities in the region. This includes highlighting 

particular fishing activities, areas and times which may be considered in such planning, to help avoid or 

reduce potential interactions between the oil and gas and fishing sectors within the SEA Study Area.  

 

As illustrated and described in Chapter 4, a variety of commercial fisheries occur within and throughout 

the Eastern Newfoundland Offshore Area and adjacent regions throughout the year, and the region is 

characterized by a somewhat complex spatial and temporal pattern of fishing activity. This, along with 

the rather dynamic nature of the fishery over time (as emphasized during SEA consultations with local 

fishers, see Appendix A), makes it somewhat difficult to be specific about any particular locations and 

times which should be avoided or in which activities should be otherwise planned or restricted.  

 

On-going communication between offshore oil and gas operators and the fishing industry, through the 

various processes and forums described above, has been and remains the most effective means for 

ensuring that such activities are carried out in a safe and environmentally responsible manner, avoiding 

or reducing adverse interactions between the oil and gas and fishing sectors. Notices to Mariners and 

other communications, the use of FLOs, the representation of Eastern Newfoundland fishers by the 

FFAW and the One Ocean initiative have been particularly useful in creating and maintaining open and 

on-going dialogue between these two industries, and in fostering a proactive and cooperative approach 

to identifying and addressing any issues or concerns.  

 

5.6 Cumulative Environmental Effects 

 

The environment of the Eastern Newfoundland Offshore Area – including fish and fish habitat, marine 

birds, marine mammals and sea turtles, sensitive and special areas, fisheries and other components – 

has been influenced by a variety of natural and anthropogenic factors. These include past and on-going 
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fishing activity, oil and gas exploration and development projects, vessel traffic and other human 

activities, as well as effects of climate change and other biophysical processes, all of which are 

reflected in the existing (baseline) environmental setting of the region as described in Chapter 4. These 

previous, on-going, and future activities and processes will continue to affect the environmental 

conditions and characteristics of the region, in combination with each other and with possible future oil 

and gas exploration and development projects in the area.  

 

Precise information on the specific nature, intensity and spatial and temporal distribution of potential 

offshore exploration (seismic and drilling) activities and possible production projects in the SEA Study 

Area and their environmental effects is not available at this stage. In general, however, a number of on-

going and potentially upcoming development projects and other anthropogenic activities can be 

identified in the SEA Study Area, which would be relevant to the assessment and management of 

cumulative environmental effects. These includes projects and activities or various types, scales, and 

location, such as the: 

 

1) Hibernia Oilfield (see Section 3.3.3); 

 

2) Terra Nova Oilfield (see Section 3.3.3); 

 

3) White Rose Oilfield and Satellite Expansion (see Section 3.3.3); 

 

4) Hebron Oilfield (see Section 3.3.3); 

 

5) On-going and Planned Offshore Petroleum Exploration Activity: The SEA Study Area is also 

subject to on-going and planned offshore oil and gas exploration activities, including the 

following proposed offshore programs which were being subject to EA review by the C-NLOPB 

as of the time of writing (see Section 3.1.3, C-NLOPB 2014).  

 

a) Electromagnetic Geoservices Canada, Inc. Controlled Source Electromagnetic (CSEM) 
Survey (2014-2018). 

 
b) GXT GrandSPAN Marine 2D Seismic Gravity and Magnetic Survey (2014-2018)  

 
c) MKI Southern Grand Banks Seismic (2014-2018) 

 
d) Suncor Energy Inc. Eastern Newfoundland Offshore Area 2D/3D/4D Seismic Program, 

2014-2024) 
 

e) Hibernia Management and Development Company Ltd. 2D/3D/4D Seismic Projects for 
the Hibernia Oil and Gas Production Field, 2013 to Remaining Life of Field; and 

 
f) Western Geco Canada, Jeanne d’Arc Basin Seismic Program (2012-2015)   

 
6) Fishing Activity: Commercial fisheries within the SEA Study Area are extensive and diverse, as 

described in detail in Section 4.3.4 

 
7) Other Marine Vessel Traffic: Includes tanker traffic and supply vessels associated with the 

existing offshore oil developments, as well as cargo ships, fishing vessel transits, etc (see 

Section 4.3.5) and  
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8) Hunting Activity: Wildlife (especially seabird) populations off Newfoundland and Labrador are 

subject to hunting activity (Section 4.3.5). 

 

The likely level and location of any future exploration in the area (as reflected, for example, in the 

current C-NLOPB Call for Bids, see Chapter 3), and the relatively short-term nature of these individual 

actions, will however mean that many individual projects would likely be separated in space and time. 

This will, of course, depend on the eventual intensity and spatial and temporal distribution of these 

activities (including with respect to each other and existing oil production operations), their respective 

environmental effects and their zones of influence. The relatively long-term nature of offshore oil and 

gas production projects at particular locations also increases the probability that their effects will 

interact with other offshore activities at some point in time.  

 

Oceanographic conditions and processes, such as large scale water movements to, from and 

throughout the SEA Study Area, as well as good sound propagation in certain areas (especially the 

deeper channels), may extend the spatial extent of environmental disturbances and thus, the potential 

for cumulative effects. The widespread and migratory nature of many species of fish, birds, marine 

mammals and turtles also increases the potential for individuals or populations to be affected by 

multiple perturbations, and therefore, for cumulative environmental effects to occur. Sensitive and 

special areas, commercial fisheries and other human activities may also be subject to multiple types 

and levels of stressors from a variety of sources, both on-going and potential. Exposure of an 

ecosystem to multiple stressors could also result in synergistic effects. For example, the combination of 

warmer waters associated with climate change, increased ship traffic from foreign waters and newly 

exposed settling substrates associated with offshore development could facilitate the arrival of alien 

invasive species. Together, such stressors could enhance colonization opportunities and provide better 

conditions for survival and propagation of invasive species. Once established, such species can 

continue to expand well beyond the initial point of arrival. In addition, changes in sea water 

temperatures and/or other physical and chemical properties (due to climate change or otherwise) may 

also have implications for seismic sound propagation or the nature and extent of other environmental 

disturbances.  

 

The nature, magnitude and spatial and temporal distribution of any environmental effects from planned 

future offshore oil and gas projects would have to be assessed and evaluated through project-specific 

analyses as part of individual EA reviews. Cumulative effects assessments that are undertaken as part 

of such EAs typically utilize approaches and methods that allow for an analysis and consideration of the 

effects of past, present and reasonably foreseeable future projects and activities, as well as whether 

and how the effects of these will interact or otherwise accumulate with those of the project in question. 

This often involves the following general approach (or some derivative of it): 

 

 Past and on-going projects and activities and their environmental effects are reflected in the 

existing (baseline) environmental conditions for each VEC. The current condition of the VEC as 

a result of these natural and/or anthropogenic factors, and thus its overall sensitivity or 

resiliency to further disturbance or change, is therefore integrally considered throughout the 

(project-specific) environmental effects assessment. An EA often then summarizes and 

considers whether and how this existing condition could be changed by the introduction of the 

project in question and its residual (with mitigation) environmental effects; 
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 Other likely future projects and activities that are relevant to the VEC and its cumulative effects 

assessment are then identified and considered. These include any reasonably foreseeable 

future projects or activities whose effects on the VEC would likely overlap in space and time with 

those of the Project (e.g., overlap with the project area and/or its zone of influence), and/or 

would affect the same populations, communities, etc as the project; and 

 

 In any cases where the predicted residual environmental effects of the project on the VEC will 

likely accumulate or interact with those of one or more other future projects and activities, the 

potential cumulative (total) environmental effects of the Project in combination with those of 

these other relevant future developments are assessed and evaluated. 

 

A number of regulatory guidance documents are available that provide general information and 

direction on assessing and evaluating cumulative environmental effects in Canada, and various 

methodologies and tools have also been applied to cumulative effects assessment practice in recent 

years. These include environmental mapping, modelling and other analytical techniques that assist in 

determining the potential for environmental effects to accumulate and interact in space and time, and 

the nature, degree and environmental implications of any resulting cumulative environmental effects  

(see, for example, Smit and Spaling 1995; Hegmann et al 1999).   

 

Avoiding or reducing such overlap between offshore oil and gas exploration and development projects 

and/or with other unrelated activities in the region (and therefore, any resulting cumulative effects) can 

and should therefore be considered in planning and reviewing any individual projects and activities as 

they are defined and proposed. 

 

5.7 Information Availability, Requirements and Opportunities  

 

The marine environment of the SEA Study Area is large, complex and dynamic, with environmental 

conditions changing over time through various natural and/or anthropogenic processes and influences. 

Furthermore, the marine biota within these systems are linked to one another and their habitats, 

resulting in complex system of interactions and ever evolving environmental characteristics. Influenced 

by human activities such as fishing and a changing climate, the marine biota have been subject to 

considerable, ecosystem-wide changes (regime shifts) in recent times. 

 

5.7.1 Fish and Fish Habitat (Including Species at Risk and Other Key Species) 

 

Although the SEA Study Area has been relatively well studied overall, the difficulty of studying offshore 

species and the inherent complexity of the system leaves various key information gaps, even in 

relatively well researched elements. There is a particular paucity of available data from deep water 

habitats beyond the continental slope. Even within some of the more well studied areas (such as the 

shelf and upper slope), there remains a somewhat poor understanding of many species that are not of 

commercial importance. For example, studies of benthic invertebrate communities are few, and have 

been limited to very small scales and areas. Such studies, while extremely valuable, do not lend 

themselves well to characterizing overall regions, components and key relationships that have 

implications throughout the food chain, depending on a particular species’ particular ecological role and 

importance. Similarly, many of the large pelagics that use the SEA Study Area seasonally are also not 

well understood, but are not easily studied and tracked under current monitoring initiatives (e.g. RV 

surveys) and operate at large spatial scales that are influenced by many ecological and anthropogenic 
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phenomena. Also, the sensitivity of some sessile faunal groups (e.g. corals and sponges) to oil and gas 

activities remains somewhat poorly studied.  

 

An emerging and challenging characteristic of fish and fish habitat are their dynamic nature.  Regime 

shifts and climate change can and will continue to alter our current understanding (e.g. distribution, 

behaviour, abundance, ecological and commercial importance, sensitivity etc.) of these species, their 

habitats and their interactions.       

 

5.7.2 Marine Birds (Including Species at Risk and Other Key Species) 

 

Although detailed information on the occurrence, abundance and distribution of marine birds and 

particular species is not available for all locations and times throughout the SEA Study Area, some 

overall environmental characteristics and trends can be identified and highlighted which are appropriate 

for an SEA level of analysis and which would be relevant to the planning and conduct of any future oil 

and gas activities in the region. There are data available for known avian “hotspots,” primarily breeding 

and migration concentrations along the coast and on offshore islands, through the CWS seabird colony 

database, the Atlantic Canada Shorebird Survey and the Important Bird Areas of Canada program. In 

addition, the Wildlife Division and the Parks and Natural Areas Division of the Newfoundland and 

Labrador Department of Environment and Conservation possess information on the presence of 

endangered species in coastal areas of Newfoundland. Overall, however, there continues to be a 

relatively limited amount of specific and up to date regional information available on the number and 

spatial and temporal distribution of avifauna offshore Newfoundland and Labrador and elsewhere in 

Eastern Canada. The CWS has reinvigorated efforts to monitor eastern seabird species at sea 

(ECSAS). The ECSAS monitoring program is ongoing, and the Working Group is in the process of 

developing a publically available interactive online Atlas of seabird density and distribution that will 

provide more up-to-date information on the status of marine birds in the region.  

 

Operators may also develop and implement operational monitoring programs during offshore programs, 

which have included bird monitoring during exploration activities off Newfoundland and Labrador. CWS 

has developed a pelagic seabird monitoring protocol (Gjerdrum et al 2012) that is recommended for 

use by trained and experienced observers on all offshore projects. A guide to the pelagic seabirds of 

Atlantic Canada is also available for assistance in identifying these avifauna. A report on any such 

seabird monitoring program and its results is submitted to the C-NLOPB within one year after its 

completion. Any and all information gathered through such observations would, over time, also 

contribute to an expanded information and knowledge base regarding the presence, abundance and 

spatial and temporal distribution of marine birds in the SEA Study Area. The Final Report for the 3.5 

year ESRF Offshore Seabird Monitoring Program (Fifield et al 2009b) provides a number of 

recommendations to ensure a current, reliable and comparable body of data from diverse industry and 

government sources for marine birds in Eastern Canada, including following the standardized 

monitoring protocol and analytical techniques developed by CWS for the ECSAS program (Gjerdrum et 

al 2012), and using observers trained in seabird observation techniques. Oil and gas operators can also 

contact the Canadian Wildlife Service to obtain and use any additional, up-to-date data on marine birds 

that may have become available since the publication of the SEA.  

 

The effects of light attraction from offshore activities (including flaring) on migratory birds are somewhat 

poorly understood, although it has been found that nocturnal migrants and night-flying seabirds such as 

storm-petrels are the migratory birds most at risk of disorientation and/or collision, and that most 

mortality events occur at night or in poor visibility conditions. Additional research on methods to detect 
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bird collisions with oil and gas installations, and the effectiveness of associated measures to avoid or 

reduce such interactions, would also help to better predict and manage these issues for future projects 

and activities and to help ensure compliance with relevant legislation, such as the Canadian Migratory 

Birds Convention Act. 

 

5.7.3 Marine Mammals and Sea Turtles (Including Species at Risk and Other Key Species) 

 

For the purposes of the SEA and the scale of its associated analysis, there is also a degree of existing 

and available information on the occurrence and distribution of marine mammals and sea turtles in the 

region which will be relevant to future licencing decisions, as well as to the planning and conduct of any 

future oil and gas activities. Fisheries and Oceans Canada (DFO) maintains an ongoing database for 

marine mammal and sea turtle sightings off Eastern Canada, and in 2007 conducted a rigorous aerial 

survey program of the waters off Eastern Canada (Lawson and Gosselin 2009). However, these 

surveys were conducted in a limited temporal window (mid July to late August), and a larger body of 

surveys is needed to provide adequate spatial and temporal/seasonal data on marine-associated 

species in the waters in this region. Specific information and knowledge regarding biologically essential 

behaviour for marine mammals and associated areas and times is lacking.  

 

Again, offshore operators may also develop and implement operational monitoring programs during 

offshore programs, which have included marine mammal monitoring during exploration activities off 

Newfoundland and Labrador. Marine mammal monitoring and reporting protocols are outlined in 

Environmental Studies Research Fund (ESRF) Report #156 (2004), and a report on any such 

monitoring program and its results is submitted to the C-NLOPB within one year of its completion. 

Again, any past, on-going and future operational monitoring programs for marine mammals and sea 

turtles will, over time, contribute to the overall knowledge base regarding the presence, abundance and 

spatial and temporal distribution of these species in the SEA Study Area. The use of qualified and 

experienced marine mammal observers and procedures will further increase the quality and utility of the 

resulting information. Given the considerable scientific and stakeholder interest in these species, other 

government and industry-funded research programs may also consider focussing on marine mammals 

and sea turtles in the general region in the future (e.g., those conducted through the ESRF, the 

Program of Energy Research and Development (PERD), or Petroleum Research Newfoundland and 

Labrador (PRNL)). 

 

5.7.4 Sensitive and Special Areas 

 

For those areas that are formally designated as important, sensitive or protected under federal or 

provincial government legislation or other means, there is information available regarding their 

presence, location, size and important ecological and/or socioeconomic features and value, for 

consideration and planning, assessing and implementing any future oil and gas or other human 

activities in the region. Most of these areas have also been subject to considerable study and analysis 

as part of the processes that led up to their designation, as well as since then. Although, as illustrated 

and described in Sections 4.2.1 - 4.2.4, a number of other areas have also been identified as being of 

special interest or sensitivity, comparable types and levels of information on the locations and 

characteristics of these sites is often not readily available, although this varies considerably between 

locations.  
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5.7.5 Commercial Fisheries 

 

An information base is available regarding fishing activity in the SEA Study Area. This includes data for 

the commercial fisheries which are managed, regulated and monitored by DFO and which involve fish 

harvests that are landed in Canadian ports, as well as information from NAFO for international fishing 

activity. Although the resulting information and datasets are not always entirely complete or 

comprehensive for all fisheries and species, they do provide a regional picture of fishing activity in the 

region that is considered adequate and appropriate for the purposes of the SEA and for informing future 

licencing decisions and the design and review of individual offshore oil and gas projects. It is imperative 

that this information continue to be made available in a useful format and timely manner to government 

agencies and offshore operators. These existing data sets and other available information, 

supplemented by continued dialogue and information-sharing involving fishers and their representative 

organizations and other industry groups, provide useful information for such planning and decision-

making.  

 

5.7.6 Summary 

 

In summary, through the SEA some key environmental characteristics and trends for the SEA Study 

Area have been identified and highlighted, based on existing and available information sources, which 

are appropriate for an SEA level of analysis. This information may also be relevant to the planning and 

review of any future proposed oil and gas activities in the region, which may also require additional and 

location-specific environmental information and analyses. 
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6 SUMMARY AND CONCLUSIONS 
 

This report comprises an SEA for the Eastern Newfoundland Offshore Area, which provides information 

on the existing environment within the SEA Study Area and identifies and highlights key environmental 

features and considerations which may be associated with future oil and gas activities in the region. In 

doing so, the SEA is intended to help inform future licencing decisions regarding offshore oil and gas 

activities in the Eastern Newfoundland Offshore Area.  

 

This Chapter presents a summary, prepared by AMEC, of the key environmental information and 

analysis provided in this report, followed by conclusions prepared by the C-NLOPB. 

 

6.1 Summary of the SEA 

 

Based on the nature of past, on-going and potential future oil and gas activities in the Eastern 

Newfoundland Offshore Area (Chapter 3), and the existing biophysical environment and human 

activities in the region (Chapter 4), the SEA has identified and discussed key environmental features, 

sensitivities and potential interactions and issues (Chapter 5) which may be relevant to future oil and 

gas related licencing decisions and the associated assessment and consideration of potential 

environmental sensitivities and risks. These are summarized in the sections that follow, for each of the 

following VECs: 

 

 Fish and Fish Habitat; 

 Marine Birds; 

 Marine Mammals and Sea Turtles; 

 Species at Risk and Other Key Species;  

 Sensitive and Special Areas; and 

 Commercial Fisheries 

 

Detailed information and mapping for key aspects of each of the VECs listed above is provided in 

Chapter 4 of this SEA Report, which should be reviewed for specific information and analysis.  

 

Figure 6.1 provides an overview of some select, key environmentally sensitive and special areas that 

overlap with the SEA Study Area as a summary, where these are known and are “mappable” from the 

existing and available data. 
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Figure 6.1 Sensitive and Special Areas within the SEA Study Area 
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6.1.1 Fish and Fish Habitat (Including Species at Risk and Other Key Species) 

 

A number of fish species that are designated as being at risk and are formally protected under the 

SARA and/or the NL ESA are known or likely to occur in the SEA Study Area, including several species 

of wolffish and the white shark. Three wolffish species (striped, northern and spotted) occur in the area, 

each of which are associated with continental slope areas and whose key habitats include one or more 

of the Northeast Shelf and Slope EBSA,  the Southeast Shoal and Tail of the Banks EBSA, and the 

Bonavista Corridor. The white shark is not common in the area and its habitat is not well defined, 

although it is likely to inhabit the region during the warm water season. In addition to those that are 

legally protected, there are a number of other species that are considered to be of special conservation 

concern by organizations such as COSEWIC, including species that occur along the Grand Banks, the 

continental shelf and the continental slope. 

 

A number of other particularly important and/or sensitive species, areas and times related to fish and 

fish habitat have been identified through the SEA (Figure 6.1), both from the available literature and 

other datasets as well as through the consultation program. These include the following, which may be 

considered in future planning and decision-making regarding offshore oil and gas activities in the 

region: 

 

 EBSAs which are located within or overlap the SEA Study Area; Sensitive coastal areas and 

habitats that are adjacent to the SEA Study Area, such as the Eastport Marine Protected Area, 

eelgrass fish nurseries and estuaries for diadromous fish, and other EBSAs.  

 

 Areas of relatively high plankton productivity, including the waters on the shelf and the shelf 

break, the Southeast Shoal and Tail of the Grand Banks EBSA and the Frontal Extrusion Zone. 

Phytoplankton blooms are at their height in the spring, with zooplankton peaking in abundance 

shortly after. 

 

 Key areas for benthic organisms (some of which are economically valuable species), which are 

most prevalent in the colder, more northern portions of the SEA Study Area on the shelf edge, 

and in other areas such as the Tail of the Grand Banks. 

 

 Deep sea coral, seamount and sponge areas which have been identified and delineated by 

DFO and NAFO, including protection zones on the slopes of the Flemish Cap, the Orphan Knoll 

and the southeast slope of the Grand Banks with additional unprotected, high density VME 

zones occurring on the Tail of the Grand Banks, the Sackville Spur, the Flemish Pass and the 

slopes of the Flemish Cap.  

 

 The migration routes and times of key species, such as Atlantic cod which move inshore during 

summer and retreat to waters at the edge of the continental shelf in the winter.  

 

 Species with habitat requirements and restrictions that limit them to a small portion of the area, 

such as the single nursery area for the entire yellowtail flounder stock that is found in the 

Southeast Shoal and Tail of the Grand Banks EBSA.  

 

 Area of identified high values for fish in terms of abundance, biomass and species richness, 

based on DFO research vessel catches, including the edge of the continental shelf near the 

Flemish Pass and the northern portions of the Orphan Basin for both abundance and biomass, 
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as well as additional “hotspots” at the Tail of the Grand Banks, Flemish Pass, Orphan Basin and 

Bonavista Corridor area. 

 

 The Bonavista Cod Box, which has been recognized as a key area for fish and is an important 

migratory pathway for Atlantic cod.  

 

 Other areas of known importance as nurseries and spawning grounds, such as the Southeast 

Shoal and Tail of the Banks. Although spawning activities and periods vary considerably 

between species, spring appears to be a key spawning time for many species that use the SEA 

Study Area. 

 
Further information and mapping for these and other aspects of this VEC is provided in Section 4.2.1.  
 
 
6.1.2 Marine Birds (Including Species at Risk and Other Key Species) 

 

Several marine bird and landbird species that are currently designated as being at risk (and which are 

therefore protected) under SARA and/or the NL ESA do or may occur in the SEA Study Area for at 

least part of the year and have the potential to interact with offshore activities. These include: 

 

 Seabirds: Ivory Gull (SARA and NL ESA: endangered); 

 

 Waterfowl: Harlequin Duck (eastern population SARA: special concern; NL ESA: vulnerable) 

and Barrow’s Goldeneye (SARA: special concern; NL ESA: vulnerable); 

 

 Shorebirds: Red Knot (rufa subspecies; SARA and NL ESA: endangered); Piping Plover (SARA 

and NL ESA: endangered)  

 

 Landbirds: Peregrine Falcon (SARA: special concern; NL ESA: vulnerable); Short-eared Owl 

(SARA: special concern; NL ESA: vulnerable); Gray-cheeked Thrush (NL ESA: vulnerable); 

Olive-sided Flycatcher (SARA and NL ESA: threatened). 

 

In addition to those that are legally protected, there are a number of other species that are considered 

to be of special conservation concern by COSEWIC, namely the Buff-breasted Sandpiper (special 

concern), Bank Swallow (threatened) and Bobolink (threatened).  Several additional species at risk may 

migrate over the offshore area, but, as diurnal migrants are unlikely to be affected by offshore activities. 

These include the Rusty Blackbird (SARA: special concern and NL ESA: vulnerable) and the Chimney 

Swift (SARA and NL ESA: threatened). 

 

During the summer breeding season, the greatest abundance of seabirds is concentrated around 

nesting colonies, although some areas (such as the Grand Banks) support large numbers of feeding 

seabirds year-round. Winter is a particularly sensitive time for alcids (auks), as they spend most of their 

time on the water’s surface. In the fall (staging) and winter period, sea ducks can be found in large 

numbers in coastal waters, with high concentrations in various locations, and the Harlequin Duck and 

Barrow’s Goldeneye are often found in coastal waters outside of the breeding season. Many species of 

shorebirds utilize a variety of coastal habitats including sandy mudflats, saltmarshes and river outlets in 

Eastern Newfoundland during their southward migration, with peak abundance typically occurring in 

July to October. For migrating landbirds, the spring and fall months are most important. Particularly 
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sensitive times for potential effects on migratory birds include the spring (April to June) and fall (July to 

October) migration periods. Further information and mapping is provided in Section 4.2.2.  

 

6.1.3 Marine Mammals and Sea Turtles (Including Species at Risk and Other Key Species) 

 

A total of five federally listed marine mammal species at risk and one listed sea turtle are known to or 

may occur in the Eastern Newfoundland Offshore Area: 

 

 Blue whale - Atlantic population;  

 North Atlantic right whale;  

 Sowerby’s beaked whale;  

 Northern bottlenose whale - Scotian Shelf population;  

 Fin whale - Atlantic population; and  

 Leatherback turtle -Atlantic population. 

 

Four additional populations that do or may occur in the SEA Study Area have been assessed by 

COSEWIC but do not have formal protection under SARA: Northern bottlenose whale (Davis Strait 

population); killer whale (Northwest Atlantic and Eastern Arctic populations); Harbour porpoise 

(Northwest Atlantic population); and  loggerhead sea turtle (Atlantic Ocean population). A third sea 

turtle species, the Kemp’s ridley, is not federally listed but is considered by the IUCN to be critically 

endangered. 

 

A number of EBSAs have been identified by DFO for various ecological reasons, which in some cases 

includes their use by and importance to marine mammals. Critical habitat has been identified in the 

federal Recovery Strategies for several of the above listed  marine mammal species at risk, but no such 

critical habitat is located within the SEA Study Area itself. For the leatherback turtle, three important 

feeding habitat areas have been identified, including the waters south and east of the Burin Peninsula, 

Newfoundland, including parts of Placentia Bay. It is possible that these areas will be designated as 

critical habitat in a forthcoming update of the species’ federal Recovery Strategy. Although several 

species are year-round residents, cetaceans and reptiles are most likely to occur in the SEA Study 

Area during the summer months, and most pinnipeds are of highest abundance in the winter. Further 

information and mapping is provided in Section 4.2.3. 

 

6.1.4 Sensitive and Special Areas  

 

A number of marine and coastal areas within and adjacent to Eastern Newfoundland have been 

designated as being sensitive or otherwise special, including (see Figure 6.1): 

 

 Provincial Ecological Reserves  

 Provincial Parks and Protected Areas;  

 Terra Nova National Park; 

 National Historic Sites; 

 Ecologically and Biologically Significant Areas; 

 Eastport Marine Protected Area; 

 Terra Nova Migratory Bird Sanctuary; 

 Representative Marine Areas (RMAs); 

 Fisheries Closures Areas; 
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 Vulnerable Marine Ecosystems (VMEs) and Important Coral Areas; and 

 Important Bird Areas (IBAs) 

 

Some of these are formally protected or designated under provincial, federal and/or other legislation 

and processes due to their ecological, historical and/or socio-cultural characteristics and importance. 

Further information and mapping for identified special and sensitive areas in and near the SEA Study 

Area is provided in Section 4.2.4. 

 
6.1.5 Commercial Fisheries 

 

Marine fisheries are an integral component of the socioeconomic environment of Newfoundland and 

Labrador and other parts of Canada, including the various communities and regions that extend along 

the coastline of Eastern Newfoundland and elsewhere in the province. Fishing activity in the SEA Study 

Area during the 2008 to 2012 period occurred throughout the year, with the highest landings by weight 

occurring in the summer (May - August) period, which also accounted for approximately 75 percent of 

the total value of fish harvested. The current commercial fishery is largely dominated shrimp and crab, 

and to a lesser extent finfish species such as turbot, with very few other species accounting for greater 

than five percent of fishery in terms of landed weight and/or value. Various types of fishing gear are 

used to harvest fish and shellfish in the waters off Eastern Newfoundland. Figures 6.2 and 6.3 give a 

summary illustration of the overall distribution and intensity of commercial fishing activity throughout the 

SEA Study Area for the period 2008-2012. The maps are based on the number of “fishing data points” 

within each grid square as contained in the fisheries dataset provided by DFO, both for the entire year 

and by season. Further information and mapping is provided in Section 4.3.4. 
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Figure 6.2 Summary of Commercial Fishing Distribution and Intensity (2008 - 2012) 
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Figure 6.3 Summary of Commercial Fishing Distribution and Intensity by Season (2008 - 
2012) 
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6.1.6 Information Availability, Requirements and Opportunities 

 

The marine environment of the SEA Study Area is large, complex and dynamic, with environmental 

conditions changing over time through various natural and/or anthropogenic processes and influences. 

 

Although the SEA Study Area has been relatively well studied overall, there is a particular paucity of 

available data related to fish and fish habitat in deep water areas beyond the continental slope, as well 

as data for other species that are not of commercial importance. Detailed information on the 

occurrence, abundance and distribution of marine birds, mammals and sea turtles is not available for all 

locations and times throughout the SEA Study Area, although some overall environmental 

characteristics and trends can be identified and highlighted. Overall, however, there continues to be a 

relatively limited amount of specific and up to date information available on the number and spatial and 

temporal distribution of these species offshore Newfoundland and Labrador. Operators may develop 

and implement operational monitoring programs during offshore programs, in accordance with standard 

and accepted protocols, which would, over time, also contribute to an expanded information and 

knowledge base regarding the presence, abundance and spatial and temporal distribution of marine 

biota in the SEA Study Area. Specific information and knowledge regarding biologically essential 

behaviour for marine mammals and associated areas and times is lacking.  

 

An information base is available regarding fishing activity in the SEA Study Area. Although the DFO 

datasets are known to not be entirely comprehensive, particularly with regard to important inshore 

fisheries, this information provides a useful regional picture of fishing activity in the area that is 

considered adequate and appropriate for the purposes of the SEA. It is imperative, however, that this 

information continues to be made available in a useful format and timely manner to government 

agencies and offshore operators. These existing fisheries data sets and other available information, 

supplemented by continued dialogue and information-sharing involving fishers and their representative 

organizations and other industry groups, provide important information for such planning and decision-

making.   
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6.2 Conclusions 

 

The Eastern Newfoundland Strategic Environmental Assessment report (the SEA Report) provides a 

general overview of the physical and biological environment for the SEA Study Area, including an 

update of the SEA for the Orphan Basin region (LGL Limited 2003).  

 

The SEA Report describes a number of sensitive and special areas located wholly or partly within the 

SEA Study Area, as listed below. Those with explicitly defined boundaries were depicted in Figure 6.1 

and include:. 

 

 Five Ecologically and Biologically Significant Areas (EBSAs) identified pursuant to the Oceans 

Act: The “Southeast Shoal and Tail of the Banks”, “Lilly Canyon-Carson Canyon”, “Northeast 

Shelf and Slope”, “Virgin Rocks”, and “Orphan Spur”; 

 

 Two potential candidate areas for a National Marine Conservation Area (NMCA) under the 

Canada National Marine Conservation Areas Act: “Virgin Rocks”; and “South Grand Bank Area”. 

In keeping with the Parks Canada process for designation of NMCAs, the C-NLOPB will work 

cooperatively with Parks Canada as it finalizes its selection for the proposed NMCA; 

 

 Deep sea coral, seamount and sponge areas which have been identified and delineated by 

DFO and NAFO, including protection zones on the slopes of the Flemish Cap, the Orphan Knoll 

and the southeast slope of the Grand Banks with additional unprotected, high density 

Vulnerable Marine Ecosystems (VMEs) zones occurring on the Tail of the Grand Banks, the 

Sackville Spur, the Flemish Pass and the slopes of the Flemish Cap; 

 

 The Bonavista Cod Box, which has been recognized as a key area for fish and is an important 

migratory pathway for Atlantic cod; 

 

 Fishery Closure Areas: “Orphan Knoll Seamount”, “Corner Seamounts”, NAFO Coral Closures; 

 

 Various known unexploded ordnance (UXO) sites, including two legacy sites and 23 

shipwrecks; 

 

 A number of marine and coastal areas adjacent to Eastern Newfoundland have been 

designated as being sensitive or special including: Provincial Ecological Reserves; Provincial 

Parks and Protected Areas; Terra Nova National Park; National Historic Sites; EBSAs; Eastport 

Marine Protected Area; Terra Nova Migratory Bird Sanctuary; Fishery Closure Areas; VMEs; 

Important Coral Areas; and Important Bird Areas (IBAs). 

 

The identification of an area as “sensitive or special” in the SEA Report does not, in itself, automatically 

imply that it will require the application of special or non-typical mitigations or restrictions, as in some 

cases application of standard mitigations may suffice. Within some sensitive or special areas, there 

may be a requirement for non-typical restrictions on offshore oil and gas activities in order to prevent or 

mitigate potential environmental effects. The timing, spatial extent, and nature of proposed oil and gas 

activities, in addition to mitigations already prescribed by legislation, will determine the level of 

additional restriction or mitigation that may be required. Some examples of these restrictions and/or the 

application of special mitigation measures are: 
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 The timing of seismic survey activities may be restricted to avoid peak fish spawning / nursery 

areas and periods; 

 

 In areas with known coral community abundances, activities involving the direct physical 

disturbance of the seabed may be restricted, including enhanced mitigation measures to reduce 

or eliminate effects on corals from the disposal of offshore wastes; and 

 

 In the vicinity of known UXO sites within the offshore area, enhanced geohazard surveys may 

be required prior to considering authorization of any activity involving physical disturbance within 

these areas. 

 

Additional measures will be determined during the C-NLOPB’s project-specific environmental 

assessment and regulatory approval processes. 

 

Data gaps and information requirements are highlighted for certain environmental descriptors within the 

SEA Study Area, including: fish and fish habitat; marine mammals and sea turtles; marine birds, and 

commercial fisheries. Some of these data gaps apply throughout the SEA Study Area and some are 

more specific to particular locations within it. The C-NLOPB, in consultation with advisory agencies 

within governments and with relevant stakeholders, will promote the planning, priorizing and 

undertaking of research (e.g., through research organizations such as the Environmental Studies 

Research Funds). In addition, Operators may be required to collect data as part of their program 

operations, either opportunistically during program operations or prior to the start of program activities. 

The requirement and nature of the latter will be determined during project-specific assessment. 

 

During the public comment period for the Draft SEA Report, a number of comments and 

recommendations were received. Some comments and suggestions were outside the scope of the SEA 

itself, and are best considered by policymakers within one or more of the governments involved. These 

included: 

 

 Establishment of a compensation plan for the affected parties for the loss of access to fishing 

grounds and for deterioration of the state of fishing resources; 

 

 Consider closing areas in a certain range from the borders of the VME protection areas; and 

 

 Consider setting up a monitoring system to constantly monitor the state of the environment and 

of fishing resources. 

 

In addition, a comment was received recommending establishment of a mechanism to share 

information between the operators / licence holders in the NAFO Regulatory Area and NAFO, which 

would be particularly important for the operation of NAFO research vessel surveys. This suggestion will 

be considered by the C-NLOPB in future programs that may be proposed in the SEA Study Area. 

 

Future regulatory activities, which may include project-specific environmental assessment, approvals, 

and authorizations processes for oil and gas activities, will provide opportunities for further public 

consultation.  
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With the exception of the foregoing, and consistent with the conclusion reached in the Orphan Basin 

SEA, this SEA Report indicates that petroleum exploration activities generally can be undertaken in the 

Eastern Newfoundland area using the mitigation measures described in the document. Project-specific 

environmental assessment will determine the nature and extent of any restrictions or non-standard 

mitigations required for any activity proposed in the SEA Study Area. If it is determined during an 

assessment process that baseline information is required in order to assess potential environmental 

effects, the Operator may then be required to undertake data collection. It is likely that during the early 

exploration phase, such data collection can be conducted opportunistically as part of ongoing industry 

activity. In the event that petroleum resources with development potential are discovered, the C-NLOPB 

will consult with the appropriate operator, government agencies and interested parties in the public to 

determine the specifics of data collection that will be required to support a future development 

application. 




