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Introduction 

This is an Addendum to the environmental assessment (EA) (Buchanan et al. 2006) prepared for 
ConocoPhillips Canada Resources Corporation (CPC, the “Operator”) and partners Murphy Oil 
Corporation and BHP Billiton Limited for a proposed exploration/appraisal drilling program in the 
Laurentian Sub-basin.  It has been prepared in response to comments forwarded to the Proponents from 
the C-NLOPB.  
 

Organization of Addendum 

This Addendum is organized exactly in the order of the comments received, with the exception of 
“Changes to the EA” below.  Reviewers’ comments are in italics and the Proponents’ responses are in 
normal font. 

Changes to the EA 

Project scheduling has changed since the original EA was prepared and thus the following changes are 
required. 
 
• Change the last sentence in the first paragraph of Section 1.0 Introduction to read:  “Drilling 

operations are scheduled to commence in the second quarter of 2009, depending on regulatory 
approval and rig availability.” 

• Change second sentence in Section 2.3.3 Project Scheduling to read:  “The first well is tentatively 
planned for the second quarter of 2009 and the Project may extend for the life of the licenses.” 

• Section 5.1.3.1 Temporal – Change 2007 to 2009. 
• Section 5.7 Potential Effects on Marine Mammals – Change from 2007 to 2010 to 2009 to 2012. 
• Section 6.1.2 Statistics of Importance to Analysis – Change 2007 to 2009 
• Revised Table 2.1 to reflect changes due to drilling in 2009: 
 
Table 2.1. Locations of Potential Wells. 
 

Year 
(Tentative) Block Exploratory/Appraisal Water Depth (m) Coordinates 

(UTM Zone 21) 
2009 1087 Exploratory 2,300 approx. 647,287E 4,958,250N 

±10km 
2010 1081 Exploratory 750 approx. 534,535E 4936538N 

±15km 
2011 1087 Exploratory N/A* N/A 
2011 1081 Exploratory N/A N/A 
2012 1086 Exploratory N/A N/A 
2012 1085 Exploratory N/A N/A 
2012 1082 Exploratory N/A N/A 

*Not available at this time 
Source:  ConocoPhillips. 
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General Comments 

Comment No. 1 
 
The EA should recognize that there may be strong design constraints due to the underlying earthquakes, 
and that the exploration drilling needs to be undertaken in the full understanding of the seismic design 
levels that would be required, should the drilling justify development.  The EA states that there is no 
alternative to going ahead with the project (2.3.1).  NRCan believes that the exploration project should 
not go ahead unless it has been demonstrated that there is a realistic chance that the necessary seismic 
design levels will have an acceptable engineering solution, yet neither very approximate seismic design 
levels are provided (a site-specific assessment will be essential to obtain these), nor are engineering 
statements about coping with them made in the EA.   

 
CPC Response 
 
Each drilling site will undergo detailed geohazard analyses and will not be drilled if the ConocoPhillips 
risk analyses prove that conditions are unsafe for personnel, drilling equipment or the environment.  
Furthermore, any final drilling approval is subject to C-NLOPB oversight and approval. 
 
Second Part of Comment No. 1 
 
The Assessment is quite inadequate in its treatment of potential environmental impacts resulting from 
the geological conditions in the Assessment area.  Almost all of the review of the geology concerns the 
shelf: this may be important as the substrate for distant wild life that could be affected by the project, 
but is virtually irrelevant to seabed geohazard issues.  There is more published information on the deep 
water area than is cited and there is substantial literature on related areas of relevance, including the 
Scotian Slope, the SW Grand Banks slope, Salar basin, and perhaps Flemish Pass. 

  
CPC Response 

 
Note that roughly 60% of the “Project Area” is situated on the relatively stable continental shelf, and 
based on drilling results at one well location (i.e., to be drilled on the slope in either EL1087 or 1081), 
six additional wells may be drilled anywhere within the Project Area, both on the shelf and slope.  
Additional discussion about the slope is provided in responses to comments (12 to 17) below under 
“Specific Comments” 
 
Comment No. 2 
 
Coverage of Species at Risk (SAR) is inadequate.  In assessing interactions between marine mammals, 
sea turtles and fish species and activities of the drilling program (both normal activities and accidents), 
the report avoids directly assessing effects on SAR by stating that predictions of non-significance can be 
applied equally to them.  The conclusion of the effects of an accidental event on species at risk as Not 
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Significant, given with a high level of confidence, is questionable considering the sensitivity to harm for 
some of these species.  It is further debatable whether the definition of Significant Effect, as applied 
throughout the report is even appropriate for the assessment of potential impacts on SR.  Given their 
status, this is clearly not sufficient.  A more thorough discussion of the potential for harm due to 
accidental events and a better effects analysis is recommended.  The assessment should clearly identify 
adverse effects on listed SAR, and describe mitigation and monitoring to address the adverse effects.  
Where applicable, the proponent should refer to listed SAR recovery strategies/action plans to ensure 
that proposed mitigation is consistent with the applicable strategies/plans.  
 
CPC Response 
 
Ivory Gull 
 
The only seabird listed under SARA that may occur very sporadically in the Study Area is Ivory Gull.  If 
they did happen to occur in the Project Area, it would be as a solitary individual or a few individuals, 
probably accompanying ice.  The effects of the various project activities were assessed for this species 
and found to be not significant.  A noted exception could be a large oil spill which has been judged in 
the EA to have potential for significant effects on any seabirds that may be in the area at the time of 
spill.  However, it is still arguable if the loss of an individual (or several) would change a population’s 
outlook in this case. 
 
Mammals 
 
Section 5.7 discussed the potential interactions between marine mammals and the routine activities 
associated with the proposed exploration drilling program (Table 5.17), and assessed the effects of these 
interactions (Table 5.20).  Activities for which effects assessment was conducted include the following: 
(1) presence of structures, (2) lights and flares, (3) discharge of drilling muds and cuttings, (4) discharge 
of other fluids and solids, (5) presence of ships and boats, (6) presence of helicopters, (7) sound 
produced by drill rigs, supply vessels, aircraft and seismic arrays, and (8) shore-based facilities.  The 
significance of predicted residual environmental effects of each of these routine drilling activities on 
marine mammals was predicted to be not significant (Table 5.21). 
 
These predictions of non-significance can be applied to the four marine mammal populations that 
potentially occur in the Study Area and are considered “Species at Risk”.  Some of the potential effects 
mitigations indicated in Section 5.7 include the following: (1) minimization of lighting, (2) recycling of 
drilling mud, (3) treatment and discharge of cuttings, (4) recycling and/or treatment of other waste fluids 
and solids, (5) avoidance of marine mammals by supply vessels, (6) maintenance of minimum flying 
altitude by helicopters, and (7) ramp up/delay of ramp up/shutdown of seismic array. 
 
Marine mammals, including the SARA-listed blue whale, have the ability to avoid oil slicks, and while 
they may be irritated by exposure to petroleum hydrocarbons, will likely survive the encounter (unlike 
seabirds) and thus effects are considered not significant. 
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Sea Turtle 
 
Section 5.8 discussed the potential interactions between sea turtles and the routine activities associated 
with the proposed exploration drilling program (Table 5.17), and assessed the effects of these 
interactions (Table 5.22).  Activities for which effects assessment were conducted include the following: 
(1) presence of structures, (2) lights and flares, (3) discharge of drilling muds and cuttings, (4) discharge 
of other fluids and solids, (5) presence of ships and boats, (6) presence of helicopters, (7) sound 
produced by drill rigs, supply vessels, aircraft and seismic arrays, and (8) shore-based facilities.  The 
significance of predicted residual environmental effects of each of these routine drilling activities on sea 
turtles was predicted to be not significant (Table 5.23). 
 
These predictions of non-significance can be applied to the leatherback sea turtle population which 
potentially occurs in the Study Area and is considered a “Species at Risk”.  Some of the potential effects 
mitigations indicated in Section 5.8 include the following: (1) minimization of lighting, (2) recycling of 
drilling mud, (3) treatment and discharge of cuttings, (4) recycling and/or treatment of other waste fluids 
and solids, (5) avoidance of sea turtles by supply vessels, (6) maintenance of minimum flying altitude by 
helicopters, and (7) ramp up/delay of ramp up/shutdown of seismic array. 
 
Sea turtles are potentially sensitive to oil slicks because they spend time near surface feeding and 
breathing.  However, while they may ingest oil if it has the size and appearance of some of their food 
items, they are unable to preen themselves such as seabirds or otters do and thus probably would not 
ingest as much oil as those species.  It can be speculated that sea turtles are not particularly sensitive to 
oil spills as few strandings have been found after major spills such as IXTOC or Panama, and those few 
strandings that were autopsied provided inconclusive results on the cause of death.  A study on a 
relatively large number of freshwater turtles involved in a spill of crude oil concluded that turtles are not 
particularly sensitive to exposure to oil and that they can be rehabilitated with a high degree of success, 
unlike seabirds (Saba and Spoitila 2003; Leatherback Turtle Recovery Team 2006). 
 
Fish/Fish Habitat 
 
Section 5.4 discussed the potential interactions between fish/fish habitat and the routine activities 
associated with the proposed exploration drilling program (Tables 5.8 and 5.11), and assessed the effects 
of these interactions (Tables 5.9 and 5.12).  Activities for which effects assessment was conducted 
include the following: (1) presence of structures, (2) lights and flares, (3) discharge of drilling muds and 
cuttings, (4) discharge of other fluids and solids, (5) presence of ships and boats, (6) presence of 
helicopters, (7) sound produced by drill rigs, supply vessels, aircraft and seismic arrays, and (8) shore-
based facilities.  The significance of predicted residual environmental effects of each of these routine 
drilling activities on fish and fish habitat was predicted to be not significant (Tables 5.10 and 5.13). 
 
These predictions of non-significance can be applied to the three fish populations that potentially occur 
in the Study Area and are considered “Species at Risk”.  Some of the potential effects mitigations 
indicated in Section 5.4 include the following: (1) recycling of drilling mud, (2) use of low toxicity 
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additives and mud systems, (3) treatment and discharge of cuttings, (4) recycling and/or treatment of 
other waste fluids and solids, (5) ramp up/delay of ramp up/shutdown of seismic array, and (6) temporal 
and spatial avoidance of critical habitats. 
 
Significance Definitions 
 
There is no need to change the definitions of significance because the ones used in the EA could be 
considered at least as conservative as those requested by the reviewer.  For example, one can follow a 
blue whale analogy through the assessment process.  The definition of a significant effect is one that has 
a medium magnitude (i.e., 10 to 25% of the animals suffer lethal or sublethal effects or outright 
exclusion effects within a >100 km2 area) for greater than one year.  This means that even if one animal 
out of ten occurring in this relatively small area (10 animals within 100 km2, itself being unlikely in the 
case of the very rare SARA species of blue whale, Ivory Gull, or leatherback turtle) was affected, it 
would be considered a significant effect under this EA approach. 
 
In any case, because of SARA legal status, the death or injury of any SARA species attributable to the 
Project will be considered a serious and major event by both the Proponents and the regulators. 
 
SAR Recovery Strategies 
 
The only published recovery strategy at the time of writing this addendum was for leatherback sea turtle 
(Atlantic Leatherback Turtle Recovery Team 2006).  No critical habitat for this species was identified in 
the Laurentian Sub-basin Project Area or Study Area. 
 
CPC acknowledges the rarity of all the species-at-risk and will continue to exercise due caution to 
minimize impacts on them during all its operations.  CPC also acknowledges the possibility of other 
marine species being listed as endangered or threatened on Schedule 1 during the course of the Project.  
Due caution will also be extended to any other species added to Schedule 1 during the life of this 
Project.  CPC will continue to monitor the status of SARA and COSEWIC listings and any associated 
recovery plans. 
 
References: 
 
Atlantic Leatherback Turtle Recovery Team 2006.  Recovery strategy for leatherback turtle 

(Dermochelys coriacea) in Atlantic Canada (Proposed).  In:  Fisheries and Oceans, Ottawa 
Species at Risk Act Recovery Strategy Series.  42 p. + App. 

Saba, V.S. and J.R. Spoitila. 2003.  Survival and behavior of freshwater turtles after rehabilitation from 
an oil spill.  Environmental Pollution 126:  213-223. 
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Comment No. 3 
 
Throughout the document, tables present the Significance of Predicted Residual Environmental Effects 
on various VECs (regardless of whether mitigations are or are not presented), with a Level of 
Confidence ranking associated with each.  According to the authors, this level of confidence is based on 
(available) scientific information, statistical analysis and professional judgment.  Given the lack of 
available data, the lack of knowledge of long term effects from these activities and the uncertainty 
presented in the accompanying text, the reader assumes that in most cases, the high level of confidence 
(3) given for a significance rating of Not Significant (with a few exceptions), is predominantly based on 
professional judgment.  By their own admission (Sec. 5.1.12, page 233), making predictions is difficult 
due to limited available data.  This is particularly true in assessing potential impacts to Species at Risk.  
A discussion of how this level of confidence was given, in almost all cases, is warranted.  It is preferable 
to see a more precautionary approach exercised throughout the effects assessment and in its 
conclusions.  
 
CPC Response 
 
The drilling of offshore wells has been ongoing at least since the 1940s.  Over 4,000 wells have been 
drilled in the Gulf of Mexico, thousands in the North Sea, and hundreds off the east coast of Canada.  
There have been a number of major multiyear, multi-disciplinary studies on the effects of offshore 
drilling in the Gulf of Mexico (e.g., GOOMEX), the North Sea (Norwegian and UK sectors), and the 
Canadian east coast (e.g., Grand Banks EEM studies of Hibernia, Terra Nova and White Rose, and 
Scotian Shelf and Slope studies by Chevron, Marathon, ESRF, and others).  As discussed in the 420 
pages of the Laurentian Sub-basin EA, the effects of offshore drilling are reasonably well known albeit 
less so for deep water wells than those on the shelf.  The EA is supported by more than 540 scientific 
and technical references (see “References Cited”). 
 
Comment No. 4 
 
Seabird Monitoring Protocol
 
The Canadian Wildlife Service (CWS) has developed a pelagic seabird monitoring protocol that is 
recommended for all offshore oil and gas projects.  Two versions of the protocol are available from the 
CWS.  One version of the protocol is for individuals that have experience doing seabird surveys.  These 
protocols are a work in progress and CWS would appreciate feedback from the observers using them in 
the field.  A guide sheet to the pelagic seabirds of Atlantic Canada is available through CWS in Mount 
Pearl.  A report of the seabird monitoring program, together with any recommended changes, is to be 
submitted to the CWS upon completion of the proposed program. 

 
CPC Response 
 
So noted. 
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Comment No. 5 
 
Air Emissions
 
In general, there is little consideration of air emissions and the associated environmental effects.  There 
is no consideration of how air emissions from the proposed drilling program could interact with 
emissions from other projects in the study area and beyond.   
 
The EA does not estimate emissions from proposed activities and the potential to reduce these or other 
emissions has not been considered.  Overall, the potential for effects on air quality is dismissed in the 
EA as negligible, but no data on background contaminant levels or expected emissions are provided to 
substantiate this claim.  The following comments are offered to help the proponent in preparing a 
substantive accounting of air emissions, and a reasonable assessment of potential environmental effects 
and necessary mitigation and follow-up monitoring measures: 
 
Revisions to the EA should identify expected air emissions (e.g., CO2, CH4, PM, SO2, VOCs, PAHs) from 
project activities (i.e., up to 7 wells) in conjunction with their sources (e.g., flaring, on-board power 
generation, transportation, fugitive emissions).  Emission estimates should use specific emission factors 
and referenced data, or be calculated from emissions from similar projects, where available.  
Professional judgment may be used where data are insufficient. 
 
Depending on the quantity of estimated emissions, the use of numerical dispersion models to predict 
ambient air quality changes from project emissions may be warranted.  Comparisons to baseline levels 
for the region and to national and provincial ambient air quality objectives for specific pollutants 
should be provided in revisions to the EA, where possible. 
 
The discharge of air pollutants could contribute to the occurrence of negative effects on human health 
and well-being and discharge of persistent and/or toxic chemicals, especially if hazardous air pollutants 
are emitted.  It is therefore recommended that all discharges of hazardous air pollutants that could 
result from project activities be documented and assessed (e.g., hazardous air pollutants could occur as 
a result of the incomplete combustion of hydrocarbons).   
 
The EA should clarify how long each flaring episode during well testing could last (p. 12-13).  What is 
the expected emission rate per day from flaring and what would be the maximum amount of emissions 
produced?  What is the expected composition of the flare based on previous operations in the area? 
 
Revisions to the EA should describe the potential for hydrogen sulphide to be included as a constituent 
of the gas stream. 
 
It is recommended that revisions to the EA describe how best practices will be implemented so as to 
minimize emissions (e.g., an inspection program could reduce fugitive emissions from seals and valves).  
If such measures are not considered to be appropriate for the project, an explanation should be 
provided. 
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The EA should include a discussion of potential emissions resulting from malfunctions and accidental 
events in conjunction with estimated duration times. 

 
CPC Response 
 
Although different rigs have slightly different equipment and procedures, they must all comply with the 
Offshore Waste Treatment Guidelines (OWTG), which can be considered a minimum standard.   
 
Although the rig selection process has not yet occurred, the selected rig will have the latest technology 
Combustion Diesel Engines ensuring maximized operational efficiency with reduced fuel consumption 
and air emissions, including CO/CO2/NOx.  Low NOx engines achieve up to 35% reduction in the NOx 
emissions to the atmosphere and up to 5% reduction in fuel consumption for the same power as 
conventional engines.   
 
More details on air emissions estimates will be provided in the Drilling Program Authorization and 
Approval to Drill a Well process, at which time details based on the specific to the selected rig will be 
available.   
 
Comment No. 6 

 
Please ensure that the scientific names are included for all species discussed in the EA. 
  
CPC Response 
 
So noted and they are contained in the EA.  The convention used in the report was that the scientific 
name was provided at first mention of the species, and then thereafter only the common name was used. 
 
Comment No. 7 

 
Please ensure that all personal communication and literature cited in the EA is included in the 
Literature Cited section (e.g. D. Fudge, page 160, S. Kuehnmund, page 166, N. Baker Stevens, page 
183, MMS n.d., page 248).  
 
CPC Response 
 
Please add S. Kuehnmund, DFO, May 2006 to Personal Communications on p. 408 of the EA.  The 
others are all listed in Appendix 2 as “Persons Consulted” (i.e., as part of the formal consultations) (see 
list below). 
 

Laurentian Sub-basin Exploration Drilling Program LGL Limited  
Environmental Assessment Addendum Page 8 
 



 
Fisheries and Oceans 
 
Jim Meade, Senior Regional Habitat Biologist 
Gerry Payne, Environmental Scientist 
Don Power, Section Head, Groundfish 
Jack Lawson, Research Scientist 
Heather Bishop, Staff Officer (A) – SARA 
Linda Fancy, Research Biologist 
Robin Smith, Fisheries Licensing (Grand Bank Area Office) 
 
Environment Canada 
 
Glen Troke, EA Co-ordinator 
Martha Robertson, Seabird Biologist 
Greg Robertson, Seabird Biologist 
 
FFAWU Representatives and Burin Peninsula Area Fishers (7 March 2006 Marystown Meeting) 
 
Pius Power, Business Agent 
Sherry Glynn, Fisheries Biologist 
Pierre D’Eon, Fisher 
Ches Cribb 
Oscar West, Fisher/FLO 
Onslow Tulk, Fisher/FLO 
 
Fishery Products International  
 
Derek Fudge, Manager, Fleet Administration and Scheduling 
Captain William Kilfoy, Vessel Captain 
Captain Harold Vallis, Vessel Captain 
 
One Ocean  
 
Maureen Murphy, Research Assistant 
 
Schooner Regional Development Corporation 
 
Paul McGinn, Executive Director 
 
Association of Seafood Producers 
 
E. Derek Butler, Executive Director 
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Groundfish Enterprise Allocation Council (Ottawa) 

Bruce Chapman, Executive Director 

Clearwater Seafoods Limited Partnership 

C. Penney, Director of Corporate Affairs  

Icewater Seafoods 

Michael O’Connor, Fisheries Harvesting Consultant 

W. T. Grover Fisheries Ltd. (Torbay, NS) 

W. Grover, Fisher/Owner-Operator 
 
Seafood Producers of Nova Scotia  

J. Lugar 

Nova Scotia Swordsfish Association (Halifax) 

J. Angel, Fisheries Consultant 
Troy Atkinson, (Manager, Hi-Liner Fishing Gear and Tackle Ltd.) 
 
Natural History Society 
 
Len Zedel, MUN 
Dick Haedrich, MUN 
Evan Edinger, MUN 
 
Alder Institute 
 
Joanne Ellis, MUN 
 

Missing Citation: 
 
Please add www.mms.gov/ommm/pacific/enviro/EIS/pdfs/EIS_Chapter4_Part4.pdf to the websites for 
MMS n.d. 
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Specific Comments 

Comment No. 1 
 
Section 1.1, page 2 
 
“The Board has officially designated ConocoPhillips to prepare the EA report on behalf of the Board”.  
This is not an accurate statement. 
 
CPC Response  
 
Please remove this statement. 
 
Comment No. 2 
 
Section 2.3, page 8 
 
Line 4.  Shouldn’t EL 1082 be included in this list? 
 
CPC Response  
 
Yes, EL 1082 should be included. 
 
Comment No. 3 
 
Section 2.3.3, page 9 
 
The date that the licenses expire should be identified. 
 
CPC Response  
 
The Licences have a term of 9 years and shall expire on July 1, 2013.  The 9 year term consists of three 
periods referred to as Period I, Period II and Period III.  Period I is a 4 year term (2004-2008), Period II 
is a 2 year term (2008-2010) and Period III is a 3 year term (2010-2013).   
 
Comment No. 4 
 
Section 2.3.7, page 10 
 
#1, line 1.  Should “are” be “were” for seismic surveys? 
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CPC Response 
  
No.  The statement refers to how seismic surveys, in general, are currently conducted.  Therefore, use of 
the present tense is appropriate.   
 
Comment No. 5 
 
Section 2.3.11, page 11 
 
The report should estimate the amount (m3) of WBM, SBM, and cuttings generated for this project.   
 
CPC Response  
 
This information is provided in the EA in subsequent Sections 5.3.1.1 and 5.3.1.2 and Tables 5.3 and 
5.4. 
 
Comment No. 6 
 
Section 2.3.12, page 13 
 
Well abandonment is discussed in this section but the effects of well abandonment should be discussed in 
the “Effects Assessment” section of the report. 
 
CPC Response  
 
As noted there are three scenarios for well abandonment:  (1) plug and leave well head in place, (2) plug 
and remove mechanically, or (3) remove with shaped charges.  The method selected for each well will 
depend on site-specific conditions (e.g., water depth), CPC risk analyses, and C-NLOPB requirements.  
The potential effects of these are discussed below. 
 
Please add the following paragraph to the effects sections. 
 
Section 5.4 Fish and Fish Habitat 
 
Leaving the well head in place can be considered a positive effect in that it will provide artificial 
structure and increase fish habitat, albeit on a very localized scale (and thus not significant).  Mechanical 
removal can be considered to have no effect.  Explosive removal would only be done as a last option and 
will conform to C-NLOPB requirements and industry standards which are well tested.  Mitigations to 
prevent damage to marine animals will include selective use of buried charges, a 1,000-m safety zone, 
and an environmental observer to monitor the safety zone.  The explosive energy will be dampened by 
burying charges but some fish in the immediate vicinity may suffer damage, but the geographic extent, 
magnitude and duration will be small and thus any effects will be not significant. 
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Section 5.5 Commercial Fishery 
 
Well abandonment will have no effect on the fishery because, as note in the EA, well heads will only be 
left in place in water depths or locations where no fishery is expected to occur. 
 
Section 5.6 Seabirds 
 
Well abandonment will have no effect on seabirds. 
 
Section 5.7 Marine Mammals 
 
Standing in place or mechanical removal can be considered to have no effect on marine mammals. 
Explosive removal would only be done as a last option and will conform to C-NLOPB requirements and 
industry standards which are well-tested.  Mitigations to prevent damage to marine mammals will 
include selective use of buried charges, a 1,000-m safety zone, and an environmental observer.  Any 
effects are predicted to be not significant. 
 
Section 5.8 Sea Turtles 
 
Standing in place or mechanical removal can be considered to have no effect on sea turtles. Explosive 
removal would only be done as a last option and will conform to C-NLOPB requirements and industry 
standards which are well-tested.  Mitigations to prevent damage to sea turtles will include selective use 
of buried charges, a 1,000-m safety zone, and an environmental observer.  Any effects are predicted to 
be not significant. 
 
Section 5.9 SARA Species 
 
Well abandonment will have no effect on any SARA-listed birds (e.g., Ivory Gull).  SARA-listed fish 
species (e.g., wolffish) are not expected in the vicinity of the well head but if they are found to be there, 
a plan will be devised in concert with DFO to minimize or eliminate any effects.  Sea turtles and most 
marine mammals spend the majority of their time near-surface and should not be affected by shaped 
charges buried in the sea bed.  The mitigations listed below should minimize or eliminate effects on any 
deep-diving marine mammals.  The SARA-listed blue whale primarily feeds on near-surface plankton in 
the upper 100-200 m of water. 
 
Standing in place or mechanical removal can be considered to have no effect on SARA species. 
Explosive removal would only be done as a last option and will conform to C-NLOPB requirements and 
industry standards which are well-tested.  Mitigations to prevent damage to SARA species will include 
selective use of buried charges, a 1,000-m safety zone, and an environmental observer.  Any effects are 
predicted to be not significant. 
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Comment No. 7 
 
Section 2.3.13, page 13 
 
In the list of potential discharges, fluid is listed as one.  However, in the discussion of waste discharges 
in the following sections, BOP fluid is not discussed. 
 
CPC Response 
 
The BOP must be periodically tested according to regulation.  During this test a small amount (<1 m3) of 
BOP fluid (typically an alcohol-based fluid to prevent freeze-up) is released from a semi-submersible 
rig.  [A jack-up rig does not usually discharge BOP fluid during testing.]  The BOP fluid is listed in all 
of the effects tables and any predicted effects (as per all previous east coast offshore EAs) are negligible. 
 
Comment No. 8 
 
Section 2.3.22, page 15 
 
The EA states that “combustible waste will be incinerated on the rig”.  To date, there are no rigs 
offshore Newfoundland and Labrador that have the capability to incinerate on site.  Please clarify how 
solid and hazardous (e.g. paint cans, oily rags) waste will be disposed. 
 
CPC Response 
 
This statement in the EA is incorrect.  Waste will not be incinerated on the rig.    
 
Waste disposal shall at a minimum comply with the OWTG.  The Proponents will also consider EC 
guidance on the management of hazardous materials and wastes in the development of the Waste 
Management Plan to be filed with the C-NLOPB prior to the commencement of drilling.   
 
The treatment of solid and hazardous waste will comply with the OWTG, and this will be provided in the 
Waste Management Plan.  All solid waste will be transferred ashore for disposal.  Combustible material 
such as oily rags and paint cans shall be placed in separate hazardous waste containers and transferred 
ashore.  The rig will have a recycling program that identifies all garbage which can be handled as 
recyclable material.  Sludges from oil-water separators, spent lubricants, all plastic material, glass and 
metal waste will be transferred ashore for appropriate handling and possible recycling.   
 
No solid waste or hazardous waste will be discharged over the side.  An offshore chemical management 
system will be in place as part of the drilling operation procedures and will comply with the Offshore 
Chemical Selection Guidelines (NEB et al. 1999), to assist with the evaluation of any chemical that has 
the potential to be discharged.     
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Substances not mentioned above or in the current NEB and C-NLOPB guidelines will not be discharged 
without prior notification and approval of the Chief Conservation Officer in accordance with the OWTG.   
 
Different rigs have slightly different equipment and procedures. Since a rig has not yet been selected it is 
not possible to provide more detail on specific methods of waste management and waste reduction.    
 
Comment No. 9 
 
Section 2.4, page 16 
 
NRCan does not believe that most geophysical techniques will identify munitions dump hazards 
particularly if small and scattered over a large area of sea floor.  Deep-towed or AUV sidescan sonar 
might work, but NRCan notes that no other deep-water site surveys on the east coast offshore have used 
such equipment.  A deep-water ROV may be needed to confirm the lack of hazardous materials at the 
drill site. 
 
CPC Response 
 
In the event that the location for an exploration well is inside or adjacent to the designated munitions 
dump, CPC will consult with an experienced survey company in order to utilize the best available 
technology for the sea bed survey. CPC recognizes that such equipment may include an ROV or AUV 
with sidescan sonar and a magnetometer. 
 
Comment No. 10 
 
The Laurentian Subbasin SEA document (Section 6.4) places a condition of use in the area of the 
identified munitions dumpsite.  This should have been noted in Section 2.4 and ConocoPhillips plans 
regarding satisfying this condition discussed.  
 
CPC Response 
 
CPC’s plans with regard to satisfying the condition were discussed in more detail in EA Section 5.2.4.3 
Munitions Dump Site. 
 
Comment No. 11 
 
Section 3 and Section 6 
 
The material in Section 3 is acceptable at a background level, but there are no specifics on the risk they 
pose to the project and the environment.  The treatment of consequences in Section 6 totally lacks 
mention of earthquake-initiated accidents and of the mitigation efforts from the proponent that they 
justify.  
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CPC Response 
 
See responses (12 to 17) to sections below.  
 
Comment No. 12 
 
Section 3.1.1, page 18 
 
This material is poorly focused on issues of importance to the planned well sites.  It is a rather 
elementary overview of the geology and inadequate for environmental assessment purposes.  
 
CPC Response 
 
Because of potential geohazards associated with sediment failure along the continental slope, it is 
important to understand the geological architecture and various processes that affect stability.  First, it is 
useful to define basic elements of the continental margin.  Following this, a description of the seabed 
morphology typically found along the Scotian Slope, the slope seaward of St Pierre Bank and the 
Laurentian Channel is provided.   
 
As summarized by Mosher et al. (2004), the continental shelf is relatively flat and extends seaward from 
the coastline to the “shelf break”, where a marked increase in slope begins, typically at depths of 80 to 
130 mbsl (meters below sea level).   This defines the upper limit of the continental slope, which 
continues to the “continental rise” that is found at depths of 2000-2500 mbsl.  Regional bathymetric 
gradients generally range from 3° to 1.5° from the upper to lower slope.   
 
The upper slope extends from the shelf break to depths of about 400-600 mbsl, where canyon heads and 
shallower gully head scarps are typically found (Mosher et al. 2004; Jenner et al. 2007; Piper 2005). 
This marks the juncture between the upper and middle slope, the latter of which progresses to where a 
diminution in regional gradient occurs, typically between 1000 and 1400 mbsl.  The lower slope begins 
here and terminates at the continental rise, where regional gradients again decrease substantially, 
typically to less than 2°. 
 
Throughout the Tertiary when sea levels were low the continental margin accumulated prodeltaic shales 
and the shelf was deeply incised by fluvial systems to form canyons in several parts of the Scotian Shelf. 
In the late Miocene, ocean currents redistributed sediment along the margin, and with the onset of 
terrestrial glaciation in the Pliocene there was rapid sediment accumulation along the Laurentian Fan 
and Scotian Rise, including turbidite deposition (Piper 2005; Mosher et al. 2004). The advent of shelf 
crossing glaciation, about 0.5 Ma before present, resulted in pronounced changes in sedimentological 
influences upon the slope.  During this time large quantities of glacial sediment was introduced to the 
slope as ice rafted detritus, proglacial plumes of mud, and through subglacial meltwater channels (or 
tunnel valleys). Sediment laden flows issuing from tunnel valleys greatly deepened existing canyons on 
the shelf and eroded portions of the slope, particularly seaward of the Laurentian Channel, and 
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sediments eventually were deposited above the Laurentian Fan.  Other parts of the Study Area, namely 
off the St Pierre Bank, experienced net progradation throughout much of the Quaternary and 
experienced only minor erosional events (Piper et al. 1988; Piper et al. 2005). 
 
Ice contact sediments also were deposited at the base of glaciers along the line of maximum glacial 
advance, leaving over-consolidated “till tongues” of fine to coarse material within the upper continental 
slope (Piper et al. 2005).  Following the retreat of the glaciers from the area, roughly 11.5-12.0 ka before 
present in the area of St Pierre Bank, sedimentation along the slope has been primarily through pelagic 
and hemipelagic deposition (Mosher et al. 1994; Piper 2005). 
 
The upper slope is typically smooth, with abundant ice scour furrows and 10-30 m diameter pockmarks, 
attributed to sediment collapse that results from escaping gases.  Larger (i.e. up to 300 m diameter, 10 m 
deep) circular depressions have also been noted on the central Scotian Slope (Mosher et al. 1994) and 
may occur in the Project Area.  
 
As noted above, headscarps of prominent submarine canyons and shallower gullies are common along 
the upper limit of the middle slope.  Canyon headscarps range from a few meters to tens of meters in 
height, are semi-circular in shape, and locally have pronounced inclines, with slopes of 15° to 25° 
(Mosher et al. 2004).  Canyons and gullies dissect many parts of the middle and lower slope.  Most 
canyon floors are flat with rare visible morphological features.  Canyon walls along the slope can have 
gradients from 20° to 40° and show typical pinnate ridge and gully morphology.  Intercanyon ridges are 
usually narrow and sharp, but in deeper water on the lower slope and rise ridge crests widen out to 
broad, flat areas where canyons coalesce into a few major valleys. 
 
References: 
 
Piper, D.J.W., A.N. Shor, and J.E. Hughes Clarke. 1988.  The 1929 Grand Banks earthquake, slump and 

turbidity current.  p. 77-92.  In:  H.E. Clifton, ed., Sedimentologic consequences of convulsive 
geologic events: Geological Society of America Special Paper 229. 

 
Comment No. 13 
 
Section 3.1.1.1, page 19 
 
Line 2.  “Plan” should be “Plain”. 
 
CPC Response 
 
So noted. 
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Comment No. 14 
 
Section 3.1.2, page 22 
 
It would be more relevant to describe the deep water Quaternary sediments.  Similar sediments are 
reviewed by Mosher et al. (2004) on the central Scotian Slope and information more specific to the drill 
sites can be gleaned from Piper and MacDonald (2002), Bonifay and Piper (1988) and Piper and Brunt 
(2006). 

CPC Response 
 
Quaternary seafloor sediments on the upper slope consist principally of fine sand, gravel, and some 
boulders.  Local diamict outcrops in canyon heads are indicative of glacial till deposition (Mosher et al. 
2004; Bonifay and Piper 1988).  
 
The position of till tongues of ice contact sediment (or lodgement till), usually overconsolidated by 
virtue of having been deposited in contact with and at the base of advancing glaciers, are generally 
considered to define the upslope limit of slope failures.  These pinch out seaward and underlay much of 
the upper slope above about 500 mbsl (Piper et al. 2005; Bonifay and Piper 1988).  Piper and 
MacDonald (2001) interpret the downslope limit of till at about 700 mbsl seaward of the Laurentian 
Channel, but indicate that it may possibly be an aquatill and not glacial lodgement which would define 
the maximum seaward extent of grounded ice. Failure of Quaternary sediments on the slope are 
generally believed to occur seaward of these grounded ice deposits. 
 
Till tongues interfinger downslope with finer grained proglacial muds, which generally show well 
stratified shallow seismic profiles (Piper et al. 2005).  Winnowed sands may be present over topographic 
highs, even at water depths of 1500 mbsl; however, muds generally predominate on the seafloor at water 
depths >600 m (Piper 2005; Bonifay and Piper 1988; Piper and MacDonald 2001). 
 
Jenner et al. (2007) have investigated part of the Scotian Slope, southeast of the Project Area by 
collecting piston cores, examinating multibeam sonar seabed surface renders, and reviewing single-
channel seismic reflection data.  Cores were collected from canyon floors and inter-canyon ridges.  The 
sediments encountered consist of four distinct types of mass-transport deposit lithofacies, which 
generally bear the following stratigraphic relationship (moving upwards): 1) folded mold, 2) dipping 
stratified mud, 3) various types of mud-clast conglomerates, and 4) mud, sand, and gravel diamicton.  
Lying above the diamicton, turbidity current deposits of well-sorted sand were usually found. This 
upward succession of lithofacies is generally believed to reflect progressively further upslope source 
areas as one moves up the sediment column, and it supports the concept of retrogressive (i.e. upslope) 
advance of shallow sediment failures with time (Jenner et al. 2007). 
 
The first two units are believed to represent slump and slide deposits of proglacial and post glacial 
Pleistocene and Holocene muds derived locally from canyon walls and canyon heads.  Coarser grained 
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debris flow deposits, diamicts and tubidites are derived from glacial till in areas further upslope (Piper et 
al. 2005; Jenner et al. 2007).  Slope failures generally occur throughout the middle and lower slopes, 
with retrogressing headscarps that migrate upslope with time to the limit of sediment failure at the 
upper/middle slope area. 
 
References: 
 
Piper, D.J.W. and A.W.A. MacDonald. 2001.  Timing and position of late Wisconsinan ice margins on 

the upper slope seaward of the Laurentian Channel. Geog. phys. Quat. v. 55, No. 2, p. 131-140. 
 
Comment No. 15 
 
Section 3.1.3, page 26 
 
The general description is sound, having mainly been taken from NRCan's website, as were figures 3.6 
and 3.7.  Figure 3.8 has been prepared by the proponent using GSC earthquake epicentres, and visually 
demonstrates why the occurrence of earthquakes is an issue that must be addressed.  The uncertainty of 
the epicentres is mentioned on that figure, but the quoted values are probably too small by a factor of 2 
to 3, because the determining seismographs are very distant and all on one side of the epicentres.  The 
uncertainty merely means that the precise location of the earthquake dots is much larger than the dot 
size; it does not mean that all the earthquake lie much farther away from the drill sites.  NRCan concurs 
that while reactivation of old zones of crustal weakness, such as the Cobequid-Chedbucto or the 
Glooscap fault is possible, the evidence to date is not decisive.  For completeness, what could also be 
mentioned here is the presence of some young neotectonic features on the shelf that might indicate either 
recent faulting, or more speculatively a large region of strong shaking, though given the level of 
historical seismic activity this additional information is unlikely to change the situation.  
 
CPC Response 
 
Neotectonics, the study of recent tectonic processes, provides insight into the occurrence and cause of 
earthquakes.  In Eastern Canada, the neotectonic imprint is enigmatic and only limited deep seated faults 
that cut late Quaternary sediment have been discovered (Adams and Basham 2001).  When observed in 
shallow seismic profiles along the Scotian and St Pierre slopes and southwestern Grand Banks Shelf, 
such faulting in the Study Area typically is associated with salt diapirs and occur on the lower slope and 
rise (Mosher et al. 2004; Piper et al. 2005; Piper 2005). 
 
References: 
 
Adams, J.J., and P.W. Basham. 2001.  Seismicity and seismic hazards. p. 7-26.  In: G.R. Brooks, ed., A 

synthesis of geological hazards in Canada: Geological Survey of Canada Bulletin, v. 548. 
Piper, D.J.W., A.W.A. MacDonald, S. Ingram, G.L. Williams, & C. McCall. 2005.  Late Cenozoic 

architecture of the St Pierre Slope. Canadian Journal of Earth Sciences, v. 42, p. 1987-2000. 
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Comment No. 16 
 
Section 3.1.3.1, page 30 
 
This section is very weak in terms of the specifics of the planned wells.  The 1929 earthquake showed 
what a major earthquake could do, in terms of sediment failure on the slope, a devastating tsunami with 
substantial loss of life, and some likely deformation on the shelf. 
 
The basis of the 2006 seismic hazard map of Canada is historically recorded earthquakes. A much lower 
risk is predicted by studies of the geological record of failures on the slope (see, for example, Jenner et 
al. 2007; Piper et al. 2003, Piper 2005, and Piper et al. 2005 for older assessments).  This lower risk is 
to the benefit of the proponent, but needs to be properly addressed. 

 
CPC Response 
 
Although abundant evidence exists in the geological record of sediment failures along the middle and 
lower slopes, major failures, such as that which triggered by the 1929 Grand Banks event, rarely occur.   
 
Mosher et al. (2004) indicate that during glacial periods the recurrence interval of large failures on the 
middle slope can be measured in thousands of years, and small failures on canyon heads probably more 
frequent.  This may reflect the contribution of glaciers to slope instability through such things as glacial 
loading and unloading that results in lithosphere isostatic readjustments and consequent ground 
accelerations, increased salt migration, and increased effective vertical stresses; lithostatic loading 
caused by high rates of glacial sediment deposition; increased frequency of turbidity current action; high 
volumes of glacial meltwater outwash creating increased pore water pressures; and dissociation of gas 
hydrates.  On the lower slope, the recurrence interval of major failures during glacial periods is 
measured in tens to hundreds of thousands of years.  Since the retreat of glaciers 10,000 years ago 
however, the geologic record shows only sparse evidence of sediment failures, most notably the 1929 
Grand Banks event.   
 
Slope stability analysis has shown parts of the slope to be stable under static conditions. On a regional 
scale, debris flows and failures were relatively common around 130, 75, 50, and most common between 
25 and 12 ka (Mosher et al. 2004).    
 
Since the retreat of glaciers from the margin in the late Pleistocene, earthquake triggering is generally 
believed to be primarily responsible for initiating large scale, regionally correlated slope failures (Jenner 
et al. 2007; Mosher et al. 2004; Piper 2005).  However, other conceivable triggering mechanisms 
include salt tectonics, erosional oversteepening, turbidity currents generated from shelf storms, 
hydrocarbon gas and other deep-seated fluid seepage, lateral spreading failure (creep), retrogressive 
failure, and dissociation of gas hydrates (Jenner et al. 2007; Mosher et al. 2004; Bonifay and Piper 
1988). 
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References: 
 
Bonifay, D. and D.J.W. Pipe. 1988.  Probable Late Wisconsinan ice margin on the upper continental 

slope off St. Pierre Bank, eastern Canada. Canadian Journal of Earth Sciences, v. 25, p. 853-865. 
Piper, D.J.W.  2005.  Late Cenozoic evolution of the continental margin of eastern Canada. Norwegian 

Journal of Geology, v. 85, p. 305-318. 
 
Comment No. 17 
 
Section 3.1.4, page 31 
 
This section is very weak.  There have been major NRCan programs focusing on this issue on the east 
coast offshore since 1990.  There does not seem to be a clear understanding of the manner in which 
sediment failure could impact an exploratory drilling operation, nor the consequences in terms of 
tsunami, nor the potential for drilling inducing failure.  The proponent should be able to make the case 
from deep-water drilling elsewhere in the world that the risk of induced failure is low.  There is 
sufficient geological data available to argue that in most settings, the risk of a liquefaction type local 
failure, such as has happened in the Gulf of Mexico, is very low (but it might occur in the few 
environments where thick fine sands are present).  The issue needs to be discussed as to whether shallow 
gas is present and whether it is likely to make sediments more susceptible to failure.  The experience 
with the Ormen Lange field in Norway needs to be briefly reviewed, particularly the assessment of their 
geohazard team with regard to a prolonged uncontrolled blowout of gas.  Are conditions on the 
Laurentian Slope different from those at Ormen Lange, thus making this scenario more or less likely to 
cause slope failure?  

CPC Response 
 
Sediment failure along the middle and lower Scotian Slope and St Pierre Slope is thought to be triggered 
by ground shaking of earthquakes.  Failures are generally shallow, affecting Pleistocene and Holocene 
sediments to maximum depths of 20 to 33 m below the seafloor (Jenner et al. 2007; Piper et al. 1999; 
Mosher et al. 1994).  Failure styles include retrogressive failure beginning on the lower slope or upper 
rise, slumps (rotational slides), shallow bedding plane detachments and slides, lateral spreading 
deformation (creep), debris-flows, and turbidity currents (Mosher et al. 2004).  
 
CPC will conduct a detailed geohazard survey and risk assessment to be reviewed by the Board prior to 
final drilling approval. 
 
References: 
 
Jenner, K.A., D.J.W. Piper, D.C. Campbell, and D.C. Mosher. 2007.  Lithofacies and origin of late 

Quaternary mass transport deposits in submarine canyons, central Scotian Slope, Canada. 
Sedimentology. v. 54, p. 19-38. 
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Mosher, D.C., K. Moran, and R.N. Hiscott. 1994. Late Quaternary sediment, sediment mass-flow 

processes and slope stability on the Scotian Slope, Sedimentology, v. 41, p. 1039-1061.  
Mosher, D.C., D.J.W. Piper, D.C. Campbel and K.A. Jenner. 2004.  Near surface geology and sediment-

failure geohazards of the central Scotian Slope. American Association of Petroleum Geologists 
Bulletin, v. 88, No. 6, p. 705-723. 

Piper, D.J.W., P. Cochonot, and M.L. Morrison. 1999.  The sequence of events around the epicentre of 
the 1929 Grand Banks earthquake: initiation of debris flows and turbidity current inferred from 
sidescan sonar.  Sedimentology, v. 46, p. 79-97. 

 
Comment No. 18 
 
Reference was made to NPA, unpubl. confidential data in LGL 2005.  LGL 2005 is an EA report 
submitted pursuant to CEAA and is considered a public document.  How is the data confidential?   
 
CPC Response 
 
This is a confidential publication that was used simply to illustrate the fact that not all observed slicks in 
the environment are of anthropogenic origin. 
 
Comment No. 19 
 
Section 3.2.1, page 32 
 
This section gives an overview of the types of weather patterns in the area.  While it mentions the winter 
storms that bring severe conditions to the Atlantic Provinces and offshore areas, there is nothing 
equivalent to the next section which gives peak wind speeds associated with tropical storms or 
hurricanes, even though storm force and hurricane-force winds (and the associated extreme waves) 
occur much more frequently in winter extratropical cyclones.  There should also be examples of the 
severity of the winter extratropical cyclones.  For example, during the N. Atlantic Storm of December 
26-29, 2004, the Banquereau Bank buoy measured its record high significant wave height since it was 
first deployed in 1988, of 12.9 m, with an associated peak wave period of 17.1 s.  This storm also 
provides an example of the extremely rapid wave growth that can occur in both extratropical and 
tropical cyclones in this area of the northwest Atlantic:  significant wave heights grew 4 m in one hour, 
from 8.8 m to 12.9 m. 
  
CPC Response 
 
This section covers a large area (eastern North America and the western North Atlantic) in very general 
terms. It is felt that such detail on individual storms should not be included in this section.  The 
requested information is presented in later sections (see also below). 
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Comment No. 20 
 
Section 3.2.2, page 34 
 
The note at the bottom of Table 3.1, Statistics on Tropical Cyclones passing within 65 nm of Grid point 
5400 45.00°N, 55.83°W (1950-2004), contains an erroneous statement.  The note says that wind speed 
refers to the maximum sustained 1-minute mean wind recorded during the life of the tropical cyclone 
and not the wind speed at the time it passed near the Laurentian Sub-basin.  In fact it appears that the 
wind speed given in the table with each tropical cyclone or hurricane is the maximum speed on the date 
given, which is when the cyclone centre passed closest to the point of interest.  The source for data in 
this table was NOAA Coastal Services Centre, which is based on the HURDAT dataset.  HURDAT is the 
official record of tropical storms and hurricanes for the Atlantic Ocean, Gulf of Mexico and Caribbean 
Sea, and is available from the US NOAA’s Atlantic Oceanographic and Meteorological Laboratory 
website [http://www.aoml.noaa.gov/hrd/hurdat/Data_Storm.html].  The HURDAT values for the 
particular tropical cyclones listed in the table include the latitude and longitude every 6 hours along the 
track, along with the maximum wind speed, central pressure, direction and speed of movement, and 
classification at the corresponding date and time.  The highest wind speed is 115 knots in Hurricane 
Ella, on 4 September 1978.  When Hurricane Luis moved through the Project Area, maximum winds 
were 80 kt. 
 
The range for the search of tropical cyclones passing near the location of interest does not include the 
entire Project Area.  The radius of 65 nm of AES40 grid point 5400 does not include the western 
sections of the Project Area.  A more representative description of the tropical cyclone statistics would 
come from examining a larger area.  For example, Hurricane Michael tracked northeastward, just west 
of the western edge of the Project Area on 19 November 2000.  The area of strongest winds (87 knots) 
would have moved over the Project Area.  The Project Area is covered by the Banquereau Bank marine 
forecast area (one of the Meteorological Service of Canada’s marine forecast areas).  Tropical cyclone 
statistics for the Banquereau Bank marine forecast area are available on CD from the Environment 
Canada’s publication “A Climatology of Hurricanes for Canada – Improving Our Awareness of the 
Threat”, distributed in the summer of 2005.  This climatology is based on NOAA’s HURDAT data set.  
During the period 1950 to 2000, 34 tropical storms or hurricanes passed through the Banquereau Bank 
marine area, including 5 with wind speeds of 80 knots or more.  It gives an average speed of movement 
for these systems, of 33 knots. 
 
This section does not given any information about the extreme waves generated in tropical storms or 
hurricanes.  The AES40 database, described in Section 3.2.4, Wave Climate, could have been used.  
Also, wave observations of tropical storms or hurricanes reported by Environment Canada’s network of 
moored weather buoys should be used.  Archived reports are available from the Marine Environmental 
Data Service, Fisheries and Oceans Canada.  Two buoys are located near the Project Area:  the 
Banquereau Bank buoy, ID 44139, within about 50 km of the southwestern corner of the Project Area; 
and the SW Grand Banks buoy, ID 44138, about 100 km east of the southeastern corner of the Project 
Area.  For example, with the passage of Tropical Storm Florence, 13 September 2006, the SW Grand 
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Banks buoy measured peak significant wave heights of 9.8 m with a corresponding peak wave period of 
17.1 s. 
 
CPC Response 
 
The note at the bottom of Table 3.1 should read: 
 

Note: Wind speed refers to the maximum sustained 1-minute mean wind associated with the 
system as it passed within 65 nm of 45.00N; 55.83W. 

 
Additional information on data for tropical systems for the MSC Banquereau Bank Marine Forecast 
Area is presented in Tables 2 and 3 and Figures 3 and 4 below.  The information was extracted from 
Environment Canada (2005).  The source data were from the National Hurricane Center “Best Track” or 
HURDAT Archive (1851 to 2001) (ftp://ftp.nhc.noaa.gov/pub/tracks/tracks.atl). 
 
 Table 2. Banquereau Bank Marine Forecast Area, Tropical System Statistics. 
 

100-Year 50-Year 
Storm Classification Wind (m/s) 

# Return Period # Return Period

Tropical Depression <18 3 33.3 2 25 
Tropical Storm 18-32 28 3.6 21 2.4 
Gale             18-24 11 9.1 7 7.1 
Storm      25-32 17 5.9 14 3.6 
Saffir-Simpson 1  33-42 18 5.6 7 7.1 
Saffir-Simpson 2  43-49 3 33.3 2 25 
Saffir-Simpson 3  50-58 0 N/A 0 N/A 
Saffir-Simpson 4  59-69 1 100 1 50 
Saffir-Simpson 5  >69 0 N/A 0 N/A 
Hurricane >33 22 4.5 10 5 
Less than Hurricane <33 31 3.2 23 2.2 
All1   53 1.9 33 1.5 
1Totals for hurricanes do not include gales and storms. 
Source: A Climatology of Hurricanes for Canada. Environment Canada 2005. 
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Figure 1. Tropical Storm Frequency by Year. 
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Figure 2. Tropical Storm Frequency by Month. 
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Table 3. Banquereau Bank Marine Forecast Area Tropical Systems 1901 to 2000. 

Banquereau – Storm Details 
Name Date Storm # MaxWind (m/s) AvgSysSpd (m/s) Pres (mb) ENSO 

Not Named 18-Sep-08 4 36.0 13.9  La Nina 
Not Named 24-Nov-12 6 30.9 20.8  Neutral 
Not Named 09-Sep-23 1 33.4 12.7  Neutral 
Not Named 01-Oct-23 2 41.2 7.1  Neutral 
Not Named 05-Sep-24 3 33.4 13.8  La Nina 
Not Named 10-Sep-32 4 36.0 5.8  Neutral 
Not Named 09-Oct-33 18 36.0 20.3  Neutral 
Not Named 25-Aug-35 1 38.6 12.3  Neutral 
Not Named 02-Oct-35 4 33.4 18.9  Neutral 
Not Named 20-Sep-36 13 38.6 16.4  Neutral 
Not Named 30-Sep-37 8 18.0 14.5  Neutral 
Not Named 18-Oct-39 4 41.2 17.5  Neutral 
Not Named 24-Sep-42 5 18.0 5.1  La Nina 
Not Named 03-Oct-43 8 20.6 10.7  Neutral 
Not Named 29-Jun-45 1 20.6 17.2  Neutral 
Not Named 20-Sep-45 9 12.9 21.0  Neutral 
Not Named 15-Sep-46 4 28.3 15.8  Neutral 
Not Named 01-Sep-48 3 28.3 16.2  Neutral 
Not Named 10-Sep-49 4 38.6 18.4  La Nina 

George 05-Oct-50 7 43.7 19.9  Neutral 
Dolly 03-Sep-54 4 33.4 18.1  La Nina 
Ione 21-Sep-55 9 25.7 11.3  La Nina 

Helene 29-Sep-58 8 36.0 21.1 963 Neutral 
Not Named 21-Jun-59 3 23.2 12.6  Neutral 

Cleo 21-Aug-60 4 18.0 9.3  Neutral 
Alma 02-Sep-62 1 7.7 25.9  Neutral 
Daisy 08-Oct-62 4 25.7 10.0  Neutral 
Ella 22-Oct-62 5 30.9 22.2  Neutral 
Dora 15-Sep-64 6 28.3 13.4  La Nina 

Gladys 24-Sep-64 9 30.9 24.1 990 La Nina 
Becky 03-Jul-66 2 28.3 9.0  Neutral 

Blanche 12-Aug-69 2 33.4 21.8 998 El Nino 
Not Named 25-Sep-69 10 33.4 9.1  El Nino 
Not Named 17-Oct-70 9 36.0 28.4 980 La Nina 

Arlene 07-Jul-71 1 23.2 14.8 1002 La Nina 
Gilda 27-Oct-73 8 28.3 16.1 980 La Nina 

Gladys 03-Oct-75 7 43.7 27.6 960 La Nina 
Ella 04-Sep-78 6 59.2 20.8 956 Neutral 

Subtrop 1 25-Oct-79 9 30.9 22.6 980 Neutral 
Subtrop 1 20-Jun-82 2 30.9 15.3 984 El Nino 

Diana 16-Sep-84 5 30.9 19.8 994 Neutral 
Ana 19-Jul-85 1 30.9 14.3 996 Neutral 
Dean 08-Aug-89 4 33.4 16.9 978 Neutral 
Lili 15-Oct-90 12 20.6 18.7 995 Neutral 

Unnamed 28-Oct-91 8 15.4 7.6 1006 El Nino 
Allison 08-Jun-95 1 23.2 12.0 993 Neutral 
Felix 22-Aug-95 6 25.7 19.9 987 Neutral 
Luis 11-Sep-95 12 41.2 20.7 965 Neutral 

Hortense 15-Sep-96 8 30.9 9.2 982 Neutral 
Bonnie 30-Aug-98 2 23.2 15.6 1000 La Nina 

Earl 05-Sep-98 5 25.7 17.6 990 La Nina 
Leslie 08-Oct-00 12 20.6 18.8 1003 La Nina 

Michael 19-Oct-00 13 43.7 21.8 965 La Nina 

Source: A Climatology of Hurricanes for Canada. Environment Canada 2005. 
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Two buoys are located near the Laurentian Sub-basin; the SW Grand Banks Buoy (ID 44138) and (the 
Banquereau Bank Buoy (ID 44139).  Since they were deployed in 1998, a total of 11 tropical storms 
contained in the NOAA Hurdat data set have passed through the Banquereau Bank marine area.  Peak 
wind speeds and wave heights recorded at buoys 44138 and 44139, along with the peak wind speeds and 
wave heights associated with these storm systems at AES40 Grid Point are presented in Table 4.   
 
Table 4. Peak Wind and Wave Height Statistics during Tropical Storms on the Banquereau 

Bank. 1988 – 2000. 

Date Hurricane Data Source
Wind 

Direction 
(° True) 

Wind Speed 
(m/s) 

Wind Gust 
(m/s) 

Wave 
Height  

(m) 

Wave 
Period  

 (s) 
44138 N/A N/A N/A N/A N/A 
44139 N/A N/A N/A N/A N/A August 8, 1989 Dean 
AES40 210 17.59 N/A 4.6 10.4 
44138 197 12.2 14.8 3.7 11.6 
44139 N/A N/A N/A N/A N/A October 15, 1990 Lili 
AES40 246 13.95 N/A 3.2 9.6 
44138 030 18.9 28.5 12.1 13.5 
44139 035 23.3 29.4 10.9 14.2 October 28, 1991 Unnamed 
AES40 039 28 N/A 12.5 14.4 
44138 167 13.1 15.4 4.8 13.5 
44139 N/A N/A N/A N/A N/A June 8, 1995 Allison 
AES40 162 16 N/A 4.6 9.5 
44138 N/A N/A N/A N/A N/A 
44139 110 16.4 21.1 8.4 17.1 August 22, 1995 Felix 
AES40 133 16.04 N/A 5.5 12.7 
44138 N/A N/A N/A N/A N/A 
44139 320 23.7 30.7 9.0 18.3 September 11, 1995 Luis 
AES40 287 17.68 N/A 6.0 10.2 
44138 N/A N/A N/A N/A N/A 
44139 N/A N/A N/A N/A N/A September 15, 1996 Hortense 
AES40 220 14.65 N/A 4.4 10.9 
44138 117 21.4 28 7.7 12.2 
44139 N/A N/A N/A N/A N/A August 30, 1998 Bonnie 
AES40 134 14.65 N/A 4.1 11.9 
44138 255 16.2 19.8 6.8 10.7 
44139 N/A N/A N/A N/A N/A September 5, 1998 Earl 
AES40 271 19.25 N/A 6.0 10.8 
44138 N/A N/A N/A N/A N/A 
44139 161 15.5 19.3 3.5 10.2 October 8, 2000 Leslie 
AES40 200 16.74 N/A 3.6 8.1 
44138 N/A N/A N/A N/A N/A 
44139 023 21.9 28.8 7.9 12.8 October 19, 2000 Michael 
AES40 119 23.01 N/A 8.3 11.9 
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The buoy data were extracted from the MEDS archive for the period of November 30, 1988 to February 
25, 2000. Because the data set contains numerous missing reports, wind and wave measurements are not 
available during the passage of some of the storm systems.  Wind speeds recorded by the buoys are peak 
8-minute mean winds that occurred as the storm system passed.  The AES40 data set contains hourly 
mean wind speeds at six-hour intervals.  Due to swell propagation, wave heights often peaked sometime 
after the system passed through the area and are therefore peak wave heights measured within 24 hours 
of the storm passing through the area.   
 
The highest wind speed of 23.7 m/s with gusts to 30.7 m/s from the northwest was recorded at the buoy 
44139 at 0020 UTC on September 11, 1995 as Tropical Storm Luis crossed the area.  The AES-40 data 
set for the same system has a peak wind speed of 17.7 m/s from the WNW at 1200 UTC.  During the 
Unnamed storm of October 28, 1991, wave heights of 12.1 m were recorded at Buoy 44138 at 1520 
UTC on October 29, 1991, while Buoy 44139 recorded wave heights of 10.9 m at 1420 October 29, 
1991.  AES40 data for this period has wave heights peaking at 12.5 m at 1800 UTC on October 29, 
1991.  The Unnamed storm of October 1991 is the result of an interaction between a mid-latitude low 
pressure system which developed off the northeast coast of the United States and Hurricane Grace which 
had formed on October 27, 1991.  Therefore, wave heights generated on October 29, 1991 may not be 
the result of a storm of purely tropical origin. 

 
References: 

 
Environment Canada. 2005.  Climatology of Hurricanes for Canada, Improving Our Awareness of the 

Threat.  Meteorological Services of Canada for Environment Canada. 
 
Comment No. 21 
 
Section 3.2.3, page 36 
 
This section is entirely based on the AES40 wind data set, which represents a one-hour mean wind at 10 
m above sea level, every 6 hours.  The data set is based on a long period, over 50 years, and when input 
to the wave model gives modelled waves that verify fairly well with measurements.  However, it should 
not be the only source of marine climatological wind information; observations (usually one-minute 
means for aviation or 10-minute means for marine reports) should be presented as well.  Other sources 
of wind climate information include ICOADS, the International Comprehensive Ocean-Atmosphere 
Data Set of archived ship, rig, and buoy marine reports, and also QuikScat (satellite-sensed) winds. 
 
This section on Wind Conditions gives directional information, which is useful.  It also gives monthly 
means, standard deviations, and maximum speeds, and it gives highest (one-hour mean, 10 metre) wind 
speeds by month and direction at the area of interest.  The highest wind speed is 30 m/s.  The 
discrepancy between this value and the previously mentioned maximum wind speeds associated with 
hurricanes moving through the area (which represent one-minute mean winds at 10 metres) should be 
addressed, but it is not. 
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CPC Response 
 
While the ICOADS reports can be quality-controlled to some extent, the data set can still contain 
observation and coding errors, particularly for the older reports.   As well, the data set is suspected to 
contain a ‘fair weather bias’, due to the fact that ships tend to avoid stormy weather or simply do not 
transmit weather observations during storm situations. This bias is more likely to be present during the 
winter season and over temperate and northern seas where vessel traffic is light. The winds reported are 
generally recorded at an unknown level higher than 10 metres above sea level and speeds are sometimes 
not corrected for the motion of the vessel. Quicksat data, which are available twice a day, are often 
unreliable due to contamination from precipitation.  Even though the AES40 data set is in 6-hour time 
steps, and may not produce the peak wind speeds in a low pressure system, the AES40 data set appears 
to be the most representative of wind information in the area.  
 
Wind data from the MSC buoys are included Table 5 below. As noted in the comments these buoys are 
outside the Project Area and the actual position of the buoys has varied slightly over the years. The 
present position of Buoy 44138 is 44.26N; 53.62W, approximately 100 km east of the southeastern 
corner of the Project Area. The present position of Buoy 44139 is 44.26N 57.08W which is about 50 km 
outside of the southwestern corner of the Project Area. Each buoy has two anemometers. The highest 8-
minute mean wind speed from each hourly observation was used to derive the statistics below. The 
dataset was extracted from the MEDS archive for the period November 30, 1988 to February 25, 2007. 
It must be noted that the data set is not continuous and therefore has numerous missing reports. 
 
Monthly means wind speeds for both buoys are lower than the monthly means for AES-40 Grid Point 
5400, which may be partially due to anemometers situated at heights lower than the standard 10-metre 
level.  
 
The highest monthly wind speed derived from the AES40 dataset was 30 m/s for the month of January. 
This value is considerably less than some of the maximum wind speeds associated with tropical 
cyclones moving through the area given earlier in the report. This is partially due to the fact that the 
wind speeds associated with hurricanes are 1-minute mean values that are typically 1.2 times higher than 
the 1-hour mean values of the AES40 dataset. In addition, the limited temporal resolution of the AES40 
dataset (6-hour time steps) means that it often fails to capture the peak wind speeds associated with 
tropical systems as they pass through the area.  
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Table 5. Monthly Wind Speed Statistics for Buoys 44138 and 44139. 
 

Buoy 44138 Buoy 44139 

Month Mean Speed 
(m/s) 

Standard 
Deviation  

(m/s) 

Maximum  
Speed (m/s) 

Mean Speed 
(m/s) 

Standard 
Deviation  

(m/s) 

Maximum  
Speed (m/s) 

January 8.5 4.6 22.2 7.6 4.8 21.9 
February 6.7 4.8 20.6 7.5 4.8 22.2 
March 6.7 4.7 19.4 7.2 4.1 20.6 
April 6.8 3.8 19.6 5.9 3.4 19.7 
May 5.4 3.5 17.4 5.4 2.9 16.1 
June 4.7 3.2 13.8 5.0 2.7 19.5 
July 4.3 3.1 18.9 4.7 2.5 13.9 
August 4.6 3.2 19.4 5.6 2.8 16.4 
September 5.1 4.0 23.1 6.4 3.3 26.3 
October 6.7 4.2 22.9 7.6 3.8 23.3 
November 7.7 4.4 21.5 7.9 3.7 21.9 
December 8.3 4.5 22.5 8.8 4.1 27.7 
Source: MEDS, MSC Buoy Data 30th Nov 1988 to 25th Feb 2007. 
 
Comment No. 22 
 
Section 3.2.4, page 41 
 
This section is entirely based on the AES40 wave data set.  Again, this analysis should be enhanced by 
presentation of other sources of available wave data, which includes the two nearby moored buoys 
mentioned earlier – the Banquereau Bank buoy, ID 44139, and the SW Grand Banks buoy, ID 44138.  
The Marine Environmental Data Service archives the reported wave data, including significant wave 
height, peak wave period, maximum individual wave height, and the wave spectra.  Although the period 
of record is shorter, and there are gaps in the data, when reports are available they are hourly and 
represent instrumental measurements.  Some mention should be made of published validation studies of 
the AES40 wave height and wave period data.  The highest AES40 significant wave heights are 13.0 m.  
It should be noted that the SW Grand Banks buoy measured a peak significant wave height of 14.1 m 
during a rapidly intensifying extratropical cyclone on 5 January 1989. 
 
The MSC50 hindcast wind and wave dataset is described by Swail et al. in proceedings of the 9th 
International Workshop on Wave Hindcasting and Forecasting September 25-29, 2006 in Victoria, BC:  
“The MSC50 Wind and Wave Reanalysis”.  It is planned to have this dataset available from the Marine 
Environmental Data Service early this year.  This will improve upon the AES40 dataset in a number of 
ways including higher temporal and spatial resolution, a larger model domain, inclusion of shallow 
water wave physics, and inclusion of additional wind information in the development of the wind fields.   
 
Table 3.6 gives a useful bivariate histogram of significant wave height and mean wave direction.  
However, as it gives frequency to the nearest hundredths, extremely infrequent events are not 
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represented.  As an example, the highest significant wave height category is 11 – 11.99 m, even though 
Table 3.7 gives two monthly peak values that exceed that category.  Similarly Table 3.9 gives the percent 
frequency of occurrence of significant wave height and peak wave period:  the highest category is 12 m.  
The wave period corresponding to the 12 m category is 15 s.  It should be noted that moored buoy wave 
observations sometimes report peak wave periods 2 to 3 seconds longer than corresponding AES40 
values during storm events. 

 
CPC Response 
 
Wave statistics from MSC Buoys 44138 and 44139 are presented in Tables 6 to 11.  Significant wave 
heights were derived from the wave spectrum (MEDS parameter “VCAR”) and peak periods were 
derived from the wave spectrum (MEDS parameter “VTPK”). Peak periods of 18.5 seconds or greater 
were not included in the statistics as these values appear unreliable. The data set was extracted from the 
MEDS archive for the period November 30, 1988 to February 25, 2007. The data set is not continuous 
and there are numerous missing reports. 
 
In all months the mean significant wave height for buoy 44138 is equal to or greater than that for AES40 
Grid Point 5400. In general the mean wave height at buoy 44139 is lower or equal to those of the AES40 
grid point. Buoy 44138 recorded a wave height of 14.3 m on December 31, 1993, which is significantly 
higher than the maximum December wave height of 11.5 m at the grid point. The buoy also recorded 
10.8 m on August 22, 1995 with the highest August value at the grid point being 7.0 m. These 
discrepancies are likely the result of the limited temporal resolution of the AES40 data set (6-hour time 
steps), which often fails to capture the peak significant wave heights associated with storms as they pass 
through the area.  
 
The MSC50 hindcast wind and wave dataset was not available from Environment Canada at the time of 
writing. 
 
The Peak Period comparison graph indicates that in July the most frequent peak periods were one 
second higher at the Buoys than at the AES Grid Point 5400. In January the Buoy 44139 data is similar 
to the AES Grid Point data but the most frequent peak period at Buoy 44138 is again one second higher 
than the hindcast values at the AES Grid Point, which may be slightly low-biased. Cardone et al. (1995) 
found a mean negative error of about 0.4 seconds in peak periods between hindcast and measured values 
from a study carried out off the U.S. east coast. Cardone et al. (2000) attributed the low bias to being a 
characteristic of 3-G wave models. 
 
During the storm of December 26-29, 2004, the Banquereau Bank buoy (44138) recorded a significant 
wave height 12.9 m and an associated peak wave period of 17.1 s; the highest significant wave height 
since it was first deployed in 1988.  The increase in significant wave heights during this storm from 8.8 
m to 12.9 m in one hour provides an example of the extremely rapid wave growth that can occur in both 
mid-latitude lows and tropical cyclones in this area of the northwest Atlantic. 
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Table 6. Monthly Wave Height Statistics for Buoys 44138 and 44139. 
 

Buoy 44138 Buoy 44139 

Month Mean Height  
(m) 

Standard 
Deviation  

(m) 

Maximum 
Height  

(m) 

Mean Height 
(m) 

Standard 
Deviation  

(m) 

Maximum 
Height 

 (m) 
January 3.6 1.6 13.7 3.2 1.6 10.0 
February 3.4 1.3 10.7 3.2 1.4 10.1 
March 3.3 1.5 12.4 3.0 1.6 11.9 
April 2.6 1.1 10.0 2.3 1.0 7.6 
May 2.0 0.8 6.3 1.8 0.8 6.6 
June 1.7 0.6 4.8 1.5 0.7 9.9 
July 1.5 0.6 4.7 1.4 0.5 4.4 
August 1.6 0.7 10.8 1.6 8.4 0.7 
September 2.1 0.9 9.8 1.9 1.0 9.1 
October 2.7 1.3 12.1 2.5 1.3 10.9 
November 3.1 1.5 10.9 2.7 1.4 9.8 
December 3.6 1.5 14.3 2.9 1.7 12.9 
Source: MEDS, MSC Buoy Data 30th Nov 1988 to 25th Feb 2007. 
 
Table 7. Monthly Peak Spectral Period Distribution for MSC Buoy 44138. 
 

Peak Spectral Period (seconds)
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
January 0.196 1.797 6.386 8.858 14.977 20.224 17.325 14.354 10.726 2.544 1.405 0.569 0.498 0.142
February 0.024 0.260 2.199 5.579 9.125 14.846 17.139 20.733 17.400 8.771 1.466 1.253 0.615 0.544 0.047
March 0.291 1.656 5.086 11.130 15.867 19.820 18.105 13.804 8.224 2.877 1.715 0.785 0.552 0.087
April 1.242 2.819 6.337 12.519 18.986 17.046 14.718 11.200 8.122 3.026 2.613 1.138 0.207 0.026
May 0.040 1.349 3.214 9.603 19.266 20.417 17.222 13.770 9.107 3.353 1.250 0.417 0.536 0.417 0.040
June 0.126 1.723 6.577 17.231 21.013 18.743 16.873 10.801 4.938 1.576 0.231 0.063 0.021 0.084
July 0.105 1.781 7.523 22.737 30.155 18.776 7.628 4.296 3.018 2.661 0.608 0.566 0.126 0.021 0.000
August 0.016 0.033 1.843 8.124 18.499 23.132 17.749 10.359 7.537 5.334 4.192 1.387 0.734 0.620 0.424 0.016
September 0.041 0.041 1.824 5.147 12.320 18.379 18.318 13.252 10.780 9.666 6.464 1.641 1.094 0.567 0.446 0.020
October 0.017 0.017 1.007 2.789 5.710 12.541 15.396 15.215 12.558 15.198 11.139 3.597 2.442 1.436 0.809 0.132
November 0.031 1.109 2.465 7.286 11.969 14.526 15.527 15.096 14.710 10.628 3.035 1.941 1.078 0.478 0.123
December 0.416 1.735 5.549 10.009 15.629 19.071 18.827 16.332 8.517 1.807 1.047 0.688 0.315 0.057  
Source: MEDS, MSC Buoy Data 30th Nov 1988 to 25th Feb 2007. 

 
Table 8. Monthly Peak Spectral Period Distribution for MSC Buoy 44139. 
 

Peak Spectral Period (seconds)
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
January 0.097 0.777 4.060 8.586 12.879 18.726 19.134 15.287 11.228 7.362 1.437 0.272 0.078 0.058 0.019
February 0.025 0.124 1.089 4.331 8.686 12.299 16.085 18.956 18.337 12.472 6.187 0.891 0.371 0.074 0.049 0.025
March 0.028 0.606 1.129 3.360 7.436 8.951 16.552 19.747 17.984 13.660 7.877 1.129 0.826 0.441 0.248 0.028
April 0.063 0.188 1.224 4.771 11.519 16.510 26.397 18.864 11.268 6.215 1.852 0.502 0.377 0.220 0.031
May 0.103 1.703 5.663 10.895 24.703 24.313 16.660 9.520 3.447 1.231 0.554 0.390 0.451 0.287 0.082
June 0.021 0.248 2.663 11.455 23.653 23.364 15.666 10.526 4.933 2.807 1.672 1.156 0.495 0.433 0.392 0.516
July 0.020 0.278 2.107 13.218 24.607 30.729 14.192 6.321 2.087 1.232 2.544 1.113 0.994 0.517 0.040
August 0.042 0.021 0.527 3.981 14.894 21.909 24.458 13.040 7.563 4.150 3.307 2.760 1.411 1.327 0.400 0.147 0.063
September 0.015 0.075 2.541 9.987 18.060 19.435 14.905 11.467 8.327 6.503 5.203 1.136 0.792 0.792 0.643 0.120
October 0.013 0.052 1.414 6.678 13.644 20.047 19.000 13.854 10.646 7.045 4.190 1.113 0.773 0.799 0.471 0.262
November 0.522 0.973 0.423 1.607 5.075 11.208 18.145 20.950 16.960 11.955 6.824 3.468 0.860 0.634 0.155 0.155 0.085
December 0.016 0.082 0.033 0.723 3.780 7.692 15.204 18.738 17.735 15.746 12.410 5.556 1.233 0.674 0.181 0.148 0.049  
Source: MEDS, MSC Buoy Data 30th Nov 1988 to 25th Feb 2007. 

 
 

Laurentian Sub-basin Exploration Drilling Program LGL Limited  
Environmental Assessment Addendum Page 32 
 



 
Table 9. Joint Distribution of Significant Wave Height vs. Period for MSC Buoy 44138. 
 

Period Significant Wave height (m)
(sec) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0
1
2
3 0.006 0.002
4 0.010 0.021 0.002
5 0.363 0.436 0.287 0.003 0.002
6 0.005 1.725 1.727 0.379 0.010
7 0.010 4.063 4.095 1.775 0.246 0.005
8 0.011 4.949 6.446 2.941 1.104 0.141 0.006
9 0.019 3.707 6.791 3.915 1.791 0.582 0.080 0.003

10 2.346 5.478 4.286 2.214 1.012 0.311 0.045 0.011
11 0.006 1.741 3.894 3.620 2.367 1.236 0.597 0.157 0.026 0.002
12 0.026 1.293 3.123 2.274 2.020 1.468 0.761 0.329 0.085 0.021 0.006
13 0.006 0.897 2.091 1.181 0.921 0.841 0.584 0.343 0.165 0.093 0.037 0.021 0.003
14 0.002 0.225 0.711 0.342 0.185 0.111 0.138 0.127 0.053 0.037 0.035 0.005 0.006
15 0.010 0.185 0.427 0.250 0.120 0.063 0.061 0.063 0.042 0.021 0.003 0.006 0.008 0.003 0.005
16 0.119 0.183 0.189 0.074 0.022 0.021 0.022 0.018 0.024 0.002 0.013 0.003 0.005
17 0.002 0.071 0.116 0.112 0.039 0.013 0.010 0.010 0.011 0.008 0.005 0.002 0.002 0.003 0.002
18 0.014 0.016 0.021 0.010 0.002 0.002 0.002 0.002  

Source: MEDS, MSC Buoy Data 30th Nov 1988 to 25th Feb 2007. 
 
Table 10. Joint Distribution of Significant Wave Height vs. Period for MSC Buoy 44139. 
 

Period Significant Wave height (m)
(sec) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0
1
2 0.062 0.003 0.002
3 0.113 0.016
4 0.048 0.157 0.010
5 0.087 1.051 0.617 0.002
6 0.063 3.717 3.225 0.335 0.006
7 0.116 5.857 6.068 1.893 0.165 0.021 0.003
8 0.078 6.915 7.410 3.677 1.009 0.103 0.006
9 0.043 4.630 6.798 3.928 1.974 0.622 0.103 0.006
10 0.044 2.920 4.976 3.430 1.951 0.908 0.279 0.048 0.006
11 0.056 1.700 2.635 2.782 1.881 0.976 0.430 0.170 0.033 0.005
12 0.048 1.063 1.359 1.468 1.433 0.982 0.456 0.254 0.067 0.025 0.003 0.002
13 0.059 0.871 0.648 0.430 0.608 0.621 0.444 0.330 0.094 0.040 0.021 0.003
14 0.032 0.375 0.167 0.086 0.075 0.067 0.087 0.081 0.046 0.033 0.013 0.002 0.002
15 0.019 0.289 0.100 0.056 0.048 0.019 0.024 0.046 0.035 0.030 0.003 0.002 0.005
16 0.011 0.175 0.084 0.052 0.016 0.005 0.014 0.011 0.017 0.011 0.005 0.002
17 0.010 0.097 0.089 0.003 0.008 0.003 0.011 0.010 0.006 0.005 0.005 0.002
18 0.010 0.075 0.022 0.002 0.002 0.002 0.002 0.002  

Source: MEDS, MSC Buoy Data 30th Nov 1988 to 25th Feb 2007. 
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Peak Period Comparison
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Source: AES grid point 5400. Lat 45.00N, Long 55.83W, 1954 to 2003 and MEDS, MSC Buoy Data 30th Nov 1988 to 25th 
Feb 2007. 
 
Figure 3. Comparison of Peak Period Distributions. 
 
Table 3.6 should be replaced with the following table: 
 
Table 11. Bivariate Histogram of Significant Wave Height and Mean Wave Directions 

(Percent). 
 

Annual
Mean Wave Direction (deg to)

Sig Wave Ht (m) 22.5 45 67.5 90 112.5 135 157.5 180 202.5 225 247.5 270 292.5 315 337.5 360 Total
0.000 -   0.9999 0.913 0.675 0.318 0.225 0.149 0.136 0.091 0.081 0.086 0.129 0.173 0.158 0.234 0.263 0.485 0.682 4.798
1.000 -   1.9999 6.815 7.041 3.9 2.38 1.858 1.454 1.022 0.777 0.79 0.868 1.17 1.39 1.759 2.249 3.054 4.769 41.296
2.000 -   2.9999 3.065 3.487 3.124 2.504 2.091 1.426 0.963 0.643 0.613 0.765 0.969 1.129 1.222 1.237 1.688 2.485 27.410
3.000 -   3.9999 1.534 1.512 1.643 1.817 1.403 0.756 0.385 0.311 0.351 0.435 0.49 0.518 0.499 0.543 0.832 1.275 14.305
4.000 -   4.9999 0.705 0.723 0.83 1.045 0.751 0.332 0.137 0.128 0.16 0.233 0.202 0.186 0.234 0.226 0.391 0.569 6.852
5.000 -   5.9999 0.27 0.282 0.447 0.543 0.34 0.117 0.063 0.04 0.077 0.066 0.078 0.08 0.077 0.107 0.181 0.237 3.004
6.000 -   6.9999 0.097 0.118 0.199 0.247 0.121 0.041 0.021 0.014 0.016 0.022 0.03 0.029 0.027 0.034 0.071 0.095 1.182
7.000 -   7.9999 0.047 0.043 0.104 0.117 0.089 0.023 0.011 0.005 0.016 0.015 0.018 0.019 0.01 0.008 0.012 0.04 0.577
8.000 -   8.9999 0.012 0.032 0.052 0.095 0.044 0.007 0.008 0.004 0.004 0.01 0.008 0.004 0 0.01 0.008 0.012 0.310
9.000 -   9.9999 0.007 0.004 0.037 0.07 0.023 0.011 0.003 0 0 0.005 0.003 0 0.003 0 0.003 0.003 0.171

10.000 -  10.9999 0.001 0.008 0.019 0.027 0.004 0.004 0.003 0 0 0 0 0 0 0.001 0 0.001 0.070
11.000 -  11.9999 0 0.004 0.008 0.004 0.003 0 0 0 0 0.003 0 0 0 0 0 0 0.022
12.000 -  12.9999 0 0 0 0 0 0 0 0 0 0.001 0 0 0 0 0 0 0.001
13.000 -  13.9999 0 0.001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.001

Total 13.47 13.93 10.68 9.07 6.88 4.31 2.71 2.00 2.11 2.55 3.14 3.51 4.07 4.68 6.73 10.17 100  
Source: AES grid point 5400. Lat 45.00N, Long 55.83W, 1954 to 2004. 
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Table 3.9 should be replaced with the following table: 

 
Table 12. Bivariate Histogram of Peak Spectral Period and Significant Wave Height (Percent) 

(Wave height and Period rounded to nearest whole number). 
 

Peak Wave Height (m)
Period (s) 0 1 2 3 4 5 6 7 8 9 10 11 12 13

0
1
2
3 0.004
4 0.003 0.51 0.082
5 0.001 3.179 1.445 0.041
6 4.648 6.369 0.394 0.007
7 7.272 9.703 4.007 0.134 0.003
8 4.336 6.845 5.227 1.618 0.066 0.001
9 0.003 2.226 5.758 3.641 3.36 0.788 0.036

10 1.111 3.375 2.93 2.149 1.833 0.439 0.026 0.003
11 0.74 1.566 2.147 1.312 0.939 0.808 0.285 0.053 0.003
12 0.001 0.462 0.817 0.934 0.935 0.536 0.339 0.28 0.214 0.088 0.008
13 0.333 0.494 0.357 0.387 0.337 0.228 0.118 0.077 0.114 0.104 0.012
14 0.156 0.237 0.134 0.111 0.128 0.099 0.051 0.023 0.019 0.021 0.029 0.008
15 0.056 0.077 0.041 0.016 0.014 0.011 0.016 0.007 0.003 0.001
16 0.051 0.027 0.019 0.003 0.003 0.001 0.001
17 0.015 0.01 0.003 0.001 0.001
18 0.003 0.003  

Source: AES grid point 5400. Lat 45.00N, Long 55.83W, 1954 to 2004. 
 
References: 
 
Cardone, V.J., H.C. Graber, R.E. Jensen, S. Hasselmann, and M.J. Caruso. 1995. “In search of the true 

surface wind field in SWADE IOP-1: Ocean wave modelling perspective.” The Global 
Atmosphere and Ocean System, 3, 107-150. 

Cardone, V.J., A.T. Cox and V.R. Swail.  2000. “Specification of the Global Wave Climate: Is this the 
Final Answer?” 6th International Workshop on Wave Hindcasting and Forecasting November 6-
10, 2000, Monterey, California. 

 
Comment No. 23 
 
Section 3.2.5, page 47 
 
It seems appropriate to include some discussion of interannual variability and a comparison of trends in 
winter North Atlantic Oscillation atmospheric circulation indices and in climatological winds and 
waves, as is done here.  However, the North Atlantic Oscillation apparently does not explain or describe 
a significant amount of the summer atmospheric patterns, so presentation of summer average indices 
may not be appropriate. 
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It would be very useful to include mention of the relationship between the El Nino Southern Oscillation 
(ENSO) and North Atlantic tropical cyclone frequency, with reduced (enhanced) tropical cyclone 
frequency in El Nino (La Nina) seasons.  Also it should be noted that in general over the North Atlantic 
Basin, and over the Canadian Atlantic waters as well, there has been an increase in frequency in 
tropical cyclones in the decade of the 1990’s, and continuing into recent years, compared to the decades 
of the 1960's and 1970's (see the Climatology of Hurricanes for Canada, mentioned earlier).  

 
CPC Response 
 
The tropical Atlantic is dominated by easterly winds at the surface. During an El Nino event, conditions 
over the tropical eastern Pacific produce strong upper level westerly winds over the tropical Atlantic.  
These upper level westerly winds, combined with the low level easterlies create unfavourable conditions 
for the formation of tropical cyclones.  As a result, a significant reduction in tropical storm activity is 
observed over the Atlantic Basin during El Nino years.  Conversely, during La Nina years conditions are 
favourable for tropical storm formation and an increase in tropical storm activity is observed (Vitart et 
al. 2001).  Table 13 shows the average number of tropical cyclones over the North Atlantic Basin for El 
Niño, La Niña and neutral years for the period of 1901-2000.  From these statistics it can be seen that on 
average over the 100-year period, El Niño years average 3.6 fewer storms than La Niña years and 2.4 
fewer storms than neutral years.  It can be seen from the standard deviation statistics that considerable 
variability exists.  
 
Table 13. Yearly Tropical Cyclone statistics by ENSO cycle - North Atlantic Basin 1901-2000. 
 

El Niño La Niña Neutral 
Average 6.6 Average 10.2 Average 9 
Std Dev. 3.4 Std Dev. 2.9 Std Dev. 3.9 

Source: A Climatology of Hurricanes for Canada. Environment Canada 2005. 
 
Table 14 relates the number of tropical cyclones that have entered the Canadian Hurricane Centre 
Response Zone to El Niño, La Niña and neutral years for the period of 1901-2000.  From this table it can 
be seen that on average 1.1 fewer tropical cyclones enter Canadian waters during El Niño years, but no 
difference is observed during La Niña and neutral years.  During La Niña years, hurricane tracks are 
highly correlated with the North Atlantic Oscillation index.  La Niña years corresponding with a 
negative phase of the North Atlantic Oscillation results in an increase in straight moving (east-west) 
tropical storms in the tropical Atlantic.  As a result, less storms curve northward into the Canadian 
Hurricane Centre Response Zone.  These straight moving hurricanes are the most likely the reason for 
similar tropical cyclone frequencies during La Niña and neutral years.  Again, the standard deviation 
statistics show that there is significant year- to-year variability. 
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Table 14. Yearly Tropical Cyclone statistics by ENSO cycle - Canadian Hurricane Centre 

Response Zone 1901-2000. 
 

El Niño La Niña Neutral 
Average 2.9 Average 4 Average 4 
Std Dev 2 Std Dev 1.6 Std Dev 1.9 

Source: A Climatology of Hurricanes for Canada. Environment Canada 2005. 
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Response Zone

 
Source: A Climatology of Hurricanes for Canada. Environment Canada 2005. 

 
Figure 4. Canadian Hurricane Centre Response Zone 
 
Figure 6 shows an increase in frequency in tropical cyclones from 1991 to 2000. This is very similar to 
the increase in frequency from 1951 to 1965. These active periods are expected to be the result of 
increased activity in the Atlantic basin as a whole, which is related to multi-decadal changes in the North 
Atlantic sea-surface temperature pattern (Goldenberg et al. 2001). 
 
References: 
 
Goldenberg S.B., C.W. Landsea, A.M. Mestas-Nuñez, and W.M. Gray. 2001. “The Recent Increase in 

Atlantic Hurricane Activity: Causes and Implications”. Science: Vol. 293. no. 5529, pp. 474 – 
479. 

Vitart, F. and J.L. Anderson.  2001:  Sensitivity of Atlantic Tropical Storm Frequency to Enso and 
Interdecadal Variability of SST’s in an Ensemble of AGCM Integrations. J. Climate, 14, 533-545 
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Figure 5. Banquereau Bank Storm Frequency. 
 
Comment No. 24 
 
Section 3.2.8, page 54 
 
Line 8.  Should “Figure 3.21” be “Figure 3.20”?  
 
CPC Response 
 
Yes, Figure 3.20 should be referenced rather than Figure 3.21. 
 
Comment No. 25 
 
Section 3.4.2, page 78 
 
Last paragraph, line 4.  The information should be presented in metric units and not imperial units.   
 
CPC Response 
 
So noted.  “1.5 miles” should read “2.4 km” and “0.3 miles” should read “0.5 km”. 
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Comment No. 26 
 
Section 3.4.3, page 80 
 
There is a low risk of turbidity current flow down major slope valleys in the east Laurentian area (such 
events are discussed briefly elsewhere by Mosher et al. 2004, Baltzer et al. 1994, and Savoye et al. 
(1990)).  This risk should be acknowledged and would need to be considered if an exploratory well were 
drilled on a channel floor.  
 
CPC Response 
 
Turbidity currents are movements of sediments on the seabed and not related to currents in the water 
column.   Geological hazards are discussed under Comments 11-17, above.  As previously stated, 
ConocoPhillips will assess geohazard risks prior to receiving final authorization for drilling. 

 
Comment No. 27 
 
Section 3.5, page 92 
 
It would facilitate comparison between earlier sections describing the wind and wave climate if this 
`section was located immediately after the section on Wave Conditions, rather than coming after several 
other sections.  The first paragraph contains a typographical error and a wording error that have 
occurred before in earlier environmental assessments and have been commented in each case.  This 
includes reference to NCEP-CSAR (should be NCEP-NCAR) and mention of “hindcast wind fields 
closely resembled the waves measured….” rather than “hindcast wave fields closely resembled the 
waves measured…” which was apparently intended.  As requested earlier, some specifics should be 
given on the validation of wave height and peak wave period.  Again, when the MSC50 Wind and Wave 
Reanalysis is available, as noted earlier, this should also be examined in terms of the extremal analysis.  
The higher resolution of the MSC50 dataset, both in time and space, may improve the results. 
 
CPC Response 
 
This section could be moved so that it follows Section 3.2 Weather Conditions.  
 
The typographical errors “NCEP-CSAR” should be changed to “NCEP-NCAR” and “hindcast wind 
fields closely resembled the waves measured…” should read “hindcast wave fields closely resembled 
the waves measured…”  The reason these corrections have not been made despite previous comments is 
that this report was written before receipt of the earlier environmental assessment comments referred to 
above.     
 
The MSC50 Wind and Wave Reanalysis data did not exist at the time of this report and is presently not 
available from Environment Canada.   
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Comment No. 28 
 
Section 3.5.1, page 93 
 
This section does not refer to the peak winds associated with tropical storms or hurricanes that passed 
near the area, or discuss the differences between the values presented here and those in the earlier 
section.  Such discussion should use the same units for wind speed.  It would be useful to include 
examples of some of the most extreme events that have occurred in the past few decades which have 
been accompanied by measurements from ships, rigs, moored buoys, and satellites.   
 
CPC Response 
 
It is difficult to compare the extremes unless there are reliable measured data available for the area.  The 
two best sources that can be accessed are available from nearby buoys, 44138 and 44139.  Both of these 
have data covering the period December 1988 to February 2007.  The highest wind speed of 27.7 m/s 
was recorded by buoy 44139 in December 2006.  This value is an 8-minute mean, which would 
correspond to a calculated hourly mean of approximately 25.8 m/s.  This event is less than the 10-year 
extreme calculated from the AES40 data.  The highest combined significant wave height of 14.3 m was 
recorded by buoy 44138 in December 1993.  This is very close to the 100-year extreme calculated from 
the joint distribution and is higher than the value calculated from the Gumbel distribution.  
Theoretically, it is possible that a 100-year event will occur in such a limited time period.  It is not 
completely unexpected that such an event may have already been observed, but at the same time it is 
also possible due to the temporal and spatial limitations of the AES40 data set that an event of this 
magnitude can be missed and will not be reflected in the statistics.  Although no direct measurements 
from buoys or ships are available, it has been estimated that storms of tropical origin have brought 
higher wind and wave events to this area.  Again, these types of storms are relatively small-scale events 
and tend to move very quickly, making them difficult to be accurately reflected in the data set due to 
previously-mentioned limitations.   

Comment No. 29 
 
Section 3.6, page 93, and Section 3.6.1, page 96 
 
The section numbering seems a bit odd, given that the title of Section 3.5 is Wind and Wave Extremal 
Analysis.  The units of the 100-year extreme significant wave height of 13.9 m was given as m/s (3rd 
sentence of Section 3.6).  Section 3.6.1 notes that the 100-year extreme wave height using the alternative 
method presented here gives a higher value, of 14.4 m.  There seems to be a disagreement between the 
peak periods in Table 3.19 and the corresponding values plotted in Figure 3.48.  The figure suggests 
values that would be longer; e.g.16 s instead of 14.9 s, for the wave period corresponding to the 100-
year significant wave height.  
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The extreme values of significant wave height and corresponding peak wave period for return periods of 
1, 10, 25, 50, and 100 years from the AES40 should be compared to corresponding values from the 
MSC50, when available, to assess the level of confidence in the values presented here.  

 
CPC Response 
 
The units of the 100-year extreme significant wave height in the 3rd sentence of Section 3.6 should be 
changed from 13.9 m/s to 13.9 m.  
 
The reason the values do not correspond to the graph is due to a word processing error. The lower bound 
of the 99% peak period confidence interval was mistakenly pasted in the table instead of the median 
value.  The correct values are given in Table 15 below.  
 
Table 15. Extreme Value Statistics. 
 

Return Period 
(years) 

Significant Wave 
Height 

(m) 

Spectral Peak 
Period(s) Median 

Value 

Peak Period(s) 
Lower limit 

Peak Periods (s) 
Upper Limit 

1 9.9 13.2 11.5 15.1 
10 12.2 14.6 13.3 15.9 
25 13.1 15.1 14.0 16.3 
50 13.7 15.5 14.4 16.6 
100 14.4 15.9 14.9 16.9 

 
A comparison of the extreme values of significant wave height and corresponding peak wave period for 
return periods of 1, 10, 25, 50, and 100 years between the AES40 and MSC50 data sets would give an 
idea of the level of confidence in the values presented here. However the MSC50 Wind and Wave 
Reanalysis data did not exist at the time of this report and is still not available from Environment Canada 
at this time.   
 
Comment No. 30 
 
Section 3.7.3, page 102 
 
In Figure 3.53, the labeling of the x and y axes is reversed (x-axis should be “Number of sightings” and 
y-axis should be “Year”).  
 
CPC Response 
 
Yes, the reviewer is correct and the axes should be reversed. 
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Comment No. 31 
 
Section 4.0, page 107 
 
SARA species should be consistently described in separate, identified sections.  This applies to Section 
5.0 as well.  
 
CPC Response 
 
There is extensive coverage of SARA species in the EA (e.g., Section 4.1 introduces SARA and Table 4.1 
lists the status of all potentially relevant species).  Species descriptions are contained in special sections 
under the heading of each VEC (e.g., Section 4.88 Bird Species at Risk).  Effects are discussed in 
Section 5.9 Potential Effects on Species at Risk with reference back to detailed effects discussions in 
previous sections.  Consolidating all SARA information in one section would have caused much 
duplication and increased the size of the EA by 20-30%.  Nonetheless, the reviewer’s point is well taken 
and in future the SARA sections will be better identified in the Table of Contents.   
 
Comment No. 32 
 
Section 4.1, page 107 
 
It states that “Species are listed under SARA on Schedules 1 to 3 with only those listed as endangered or 
threatened on Schedule 1 having immediate legal implications.”  This statement is inaccurate.  Although 
the General Prohibitions of SARA only apply to listed extirpated, endangered, and threatened species, 
there are immediate legal implications for all species listed on Schedule 1.  Of particular relevance to 
this document is Section 79 of SARA, which sets out Project Review (i.e., environmental assessment) 
requirements for listed species.  These requirements apply to all listed species and should be discussed 
and addressed in the EA.   
 
CPC Response 
  
So noted.  There is material on special concern species in the EA (e.g., Ivory Gull). 
 
Comment No. 33 
 
Page 107, last paragraph 
 
The final recovery strategy for Leatherback Turtles (Atlantic population) is currently on the SAR Public 
Registry.  
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CPC Response 
 
CPC has reviewed the available material, including the strategy, at www.sararegistry.gc.ca and has 
concluded that the mitigations outlined in the EA are sufficient at this time.  To date, no critical habitat 
areas for leatherbacks have been identified in the Study Area although CPC will continue to monitor the 
status of all relevant SARA species. 
 
Comment No. 34 
 
In response to the last sentence on page 107, the proponent is still required to adhere to the prohibitions 
regarding the species found within the legislation SARA [s.32 - 36] regardless of whether there are 
presently prepared recovery strategies or management plans or not. 
 
Two additional species at risk, the Roseate Tern and Ross’s Gull may be found in the Study Area.  
Although their occurrence would likely be extremely rare, they should be acknowledged in the EA.   

 
CPC Response 

 
Roseate Tern and Ross’s Gull are not expected to occur on the Laurentian Sub-basin (B. Mactavish, 
LGL, pers. comm.).  Both Roseate Tern and Ross’s Gull are extremely rare in Newfoundland and 
Labrador with just one record of Roseate Tern and about six records of Ross’s Gull.  Newfoundland and 
Labrador is beyond the normal range of both species.   The Canadian breeding population of Roseate 
Tern is currently thought to be 140 pairs.   Most nest in western Nova Scotia, but a small satellite colony 
is situated at Iles de la Madeleine, Quebec in the Gulf of St. Lawrence.   A few Roseate Terns may still 
nest on Sable Island, NS.  None were found on Sable Island during a 2001 survey, but in 2006 ‘a few’ 
Roseate Terns were found on Sable Island during the breeding season. (Sable Island Preservation Trust 
www.sabletrust.ns.ca/news/RoseateTerns).  Roseate Tern may feed up to 25 km from breeding colonies 
(Gochfield et al. 1998). 
 
Based on the low number of breeding pairs in Atlantic Canada (mainly western Nova Scotia), and the 
fact that the Laurentian Sub-basin is beyond the foraging range of Roseate Terns, which may or may not 
be nesting on Sable Island, and east of the most likely migration routes of Canadian breeding Roseate 
Terns, there is a very remote possibility of Roseate Tern occurring in the Laurentian Sub-basin.  
 
Ross’s Gull is an Arctic species with a circumpolar distribution. It is rare in Canada. The only two 
known breeding locations in Canada are: (1) in the Northwest Territories on Cheyne Islands in Penny 
Strait; and (2) in the Hudson Bay Lowland, near Churchill, Manitoba. It probably winters in the open 
waters of the Arctic. The Churchill population has ranged from one to five pairs since 1980. The 
maximum number of known nests in any year is five. Up to seven adult pairs have been found on 
Cheyne Islands.  
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There is an extremely remote chance of Ross’s Gull occurring on the Laurentian Sub-basin because of 
the very small breeding population of Ross’s Gull in the Canadian Arctic and the winter range is thought 
to be open water in the Arctic Ocean.   

 
References: 

 
Gochfeld, M., J. Burger, and I.C.T. Nisbet. 1998. Roseate Tern (Sterna dougallii). In: The Birds of 

North America, No. 370 (A. Poole and F. Gill, eds.). The Birds of North America, Inc., 
Philadelphia, PA. 

 
Comment No. 35 
 
Section 4.1, Table 4.1, page 108 
 
Table 4.1 lists SARA and COSEWIC designated species “potentially occurring in the study area”.  The 
table includes shortnose sturgeon.  In Canada, the shortnose sturgeon is found only in the St. John River 
system.  They are considered freshwater amphidromous and are generally restricted to brackish and 
freshwater areas.  The probability of encountering this species in the study area is infinitesimal.   
 
CPC Response 
 
Agreed, please remove shortnose sturgeon from the table. 
 
Comment No. 36 
 
Table 4.1 lists fin whale as special concern under SARA Schedule 3.  The fin whale was recently added 
to Schedule 1 as Special Concern.  The table should be updated.  Similarly, in Section 4.9, the EA states 
that “The fin whale is presently being considered for addition to Schedule 1 of SARA as a ‘Special 
Concern’ species.”  This statement should also be revised.  
 
CPC Response 
 
Please update Table 4.1 to change fin whale from Schedule 3 to Schedule 1 and revise text to state:  
“The fin whale has been added to Schedule 1 of SARA as a ‘Special Concern’ species.” 
 
Comment No. 37 
 
Section 4.5.1, page 114 
 
There was a study of reasonable scope of the benthos on the central Scotian Slope for Marathon prior to 
drilling of the Annapolis well.  This covered water depths and topography more appropriate for the 
proposed drilling sites (the HEBBLE area is in 4800 m water depth and thus not very appropriate).  The 
work was done by JWEL and may provide comparable information for this area.    
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CPC Response 
 
The HEBBLE material was included because of the paucity of very deep benthic data and some southern 
parts of the Project Area approach those depths.  Material on benthos at other depths is included in 
Section 4.5 and in subsection 4.5.1.1.  In addition to the work by JWEL (referenced in the EA) other 
relevant references include C-NSOPB (2005) which describes the Marathon well (Crimson F-81) site at 
depth of 2,000 m as dominated by “brittle stars, small clams, small snails, polychaetes and scaphpod 
(sic) shells” and “similar to other areas on the Scotian Slope.” 
 
Benthic surveys by Chevron Canada Resources (as described in JWEL 2004) in the Mahone Block of 
the Scotian Shelf characterized the habitat as 
 

• Bivalve, Ophiuroid and Burrowing Anenome Habitat (50 to 450 m water depths) 
• Gastropod, Sponge, Ophiuroid, Burrowing Anenome Habitat (450 to 750 m) 
• Ophiuroid, Hydroid, and Burrowing Anenome Habitat (1,000 to 2,000 m) 

 
More detailed information on trophic guilds, benthic assemblages, and microbial activity (summer and 
winter) related to bathymetry, topography and substrate is contained in Desrosiers et al.  (2000).  These 
authors sampled six stations over summer and winter, including stations in Cabot Strait, Scotian Slope 
and Emerald Basin.  Other relevant references include Kostylev (2002) and Hargrave and Hawkins 
(2002) on benthic communities in The Gully.      
 
EnCana conducted a deep water benthos study in support of the Stonehouse Lease Exploration License 
2414, located off the northern Scotian Shelf (JWEL 2003).  Water depth ranged from 500 m to 2500 m 
and sediments were of two main categories: silty-sandy and Holocene silt and clay. Three general 
habitat types were identified and the abundance and diversity of benthic infauna appeared to be low.  
However, the northern region where depths were 1500 m or less, appeared to support a higher diversity 
of benthic epifauna, with some areas of coral development.  Sediment type in this region consisted of 
coarser materials (silty sands).  The fine silts and clays blanketed the deeper regions of the lease, where 
only ophuroids appeared in the epifauna community. 
 
A benthic study will be conducted once a drilling location has been identified and will be submitted as 
part of the Drilling Program Authorization and Approval to Drill a Well process.  This may consist of 
both grab samples and an ROV deepwater survey.   
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Comment No. 38 
 
Valued ecosystem components.  The White Rose experience may not be particularly useful in describing 
the environmental conditions for this area. White Rose was a shelf environment; the proposed drill sites 
are on the deep-water slope.  
 
CPC Response 
 
The general VECs of fish and fish habitat, seabirds, sea turtles, marine mammals, SARA species, and 
commercial fisheries remain valid for all east coast offshore waters. 
 
Comment No. 39 
 
Section 4.5.1.1, page 115 
 
A figure should be provided indicating the location of corals within the study area. 
  
CPC Response 
 
Most of the corals mapped for the Study Area are located at the Stone Fence and its location is shown on 
a map in the EA (see Figure 2.2).  A lesser number of corals have also been mapped at other locations 
within the Study Area based on bycatch in DFO groundfish trawl surveys (1999-2001), fishery observer 
reports (2000-2001), local ecological knowledge of fishers, and Campod/ROPOS video surveys 
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(Mortensen et al. 2006).  Most Study Area coral locations outside of the Stone Fence are on the shelf 
edge/upper slope at the mouth of the Laurentian Channel and along the southwest Grand Banks.   
 
References: 
 
Mortensen, P.B., L. Buhl-Mortensen, S.E. Gass, D.C. Gordon Jr., E.L.R. Kenchington, C. Bourbonnais, 

and K.G. MacIsaac.  2006.  Deep-water corals in Atlantic Canada: A summary of ESRF-funded 
research (2001-2003), March 2006, Environmental Studies Research Funds Report No. 143.  
Calgary.  83 p. 

 
Comment No. 40 
 
Shouldn’t the “Existing Impacts on Corals” discussion on page 121 be in the “Effects Assessment” 
section and not in the “Biological Environment” section.  
 
CPC Response 
 
Agreed, yes it would be better located there. 
 
Comment No. 41 
 
Section 4.6, page 122 
 
Please ensure that places identified in the text are also included on figures (e.g. The Gully, Halibut 
Channel, Burgeo Bank).   
 
CPC Response 
 
See Figure 2.2 in the EA. 
 
Comment No. 42 
 
Section 4.6.2.2, page 134 
 
The Atlantic Salmon subsection in Section 4.6.2.2 should be titled “Inner Bay of Fundy (iBoF) 
Atlantic salmon” since this is the only stock that is currently listed under SARA.  Doing this would 
allow the discussion to be limited to iBoF Atlantic salmon specifically and that they “probably do not 
migrate through the Project Area” as stated on page 134 of the document. 
  
CPC Response 
  
So noted.  Please change heading accordingly. 
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Comment No. 43 
 
“Striped” wolffish is mentioned in the 4th paragraph on page 135.  This is the first time it is mentioned.  
It should be noted that this is another name for Atlantic wolfish. 
  
CPC Response 
 
So noted. 
 
Comment No. 44 
 
This section includes a sub-section entitled “COSEWIC-Listed Species Not Presently Under SARA” 
which describes cusk, porbeagle shark, and winter skate.  There are several other COSEWIC listed fish 
species that, according to Table 4.1, potentially occur in the study area (e.g., white shark, short fin 
mako, blue shark, and American eel).  These species should be described in this sub-section.  
 
CPC Response 
 

• Great white shark (Carcharodon carcharias).  The great white shark is a highly migratory 
fish whose occurrence has been recorded over a broad depth range of surface to 1,280 m.  
This shark is primarily a coastal and offshore inhabitant of continental and insular shelves but 
it also occurs off oceanic islands far from any mainland.  In Canadian waters, great white 
sharks occur primarily between April and November, mostly during August (Scott and Scott 
1988; SAUP 2006). 

 
• Shortfin Mako Shark (Isurus oxyrinchus).  The known depth range of occurrence of this 

migratory shark is 0 to 740 m, although it is usually found in surface waters down to about 
150 m.  While typically oceanic, the shortfin mako is sometimes found close inshore.  

 
• Blue shark (Prionace glauca).  The highly migratory blue shark is pelagic and has a known 

vertical distribution ranging from surface to 350 m.  While primarily oceanic, this shark may 
be found close to shore where there is a narrowing of the continental shelf (Scott and Scott 
1988; SAUP 2006). 

 
• American eel (Anguilla rostrata).  The catadromous American eel spawns in the Sargasso 

Sea south of Bermuda and west of the Bahamas and their larvae undergo extensive 
migrations to rivers as far north as West Greenland and Labrador and as far south as Brazil 
(Scott and Scott 1988).  Adults spend most of their lives in fresh or brackish water.  Eels 
apparently have navigational abilities but little is known about their migratory behaviour or 
routes. The young may migrate in the euphotic zone as they are often caught in plankton nets 
and are known to feed on plankton.  The adults may migrate along the bottom. 
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References: 
 
SAUP. 2006 [Sea Around Us Project website; http://saup.fisheries.ubc.ca/] 
 
Scott, W.B. and M.G. Scott.  1988.  Atlantic Fishes of Canada.  Can. Bull. Fish. Aquat. Sci. 219: 731 p. 
 
Comment No. 45 
 
Section 4.7.3, page 143 
 
Figures 4.3 to 4.8 have incorrectly spelled “Harvest” as “Havest”.  
 
CPC Response 
 
Figure 4.3 is correct.  Corrected figures 4.4 to 4.8 are appended. 
 
Comment No. 46 
 
Section 4.7.4, page 147 
 
The text describes the data shown in Table 4.8 as 2003 to 2005 but Table 4.8 heading states 2003 to 
2006.  Which is it?   
 
CPC Response 
 
It is 2003 to 2005. 
 
Comment No. 47 
 
Section 4.7.5.1, page 158 
 
2nd paragraph, line 1.  “Stone Fence” is not shown on Figure 4.1.  Right, it’s on a previous figure. 
 
CPC Response 
 
It is shown on Figure 2.2 in the EA. 
 
The Stone Fence is not referenced on p. 158 – the only reference in 4.7.5.1 is on p. 160, 3rd paragraph. 
However, it is first referenced in the commercial fisheries section in Section 4.5.4.1 (p. 149). The 
location of the Stone Fence is shown in Figure 2.2 and referenced throughout the report. The paragraph 
referencing the Stone Fence for the first time in this Section (4.5.4.1, p. 149) could be changed (see 
underlined addition) to: 
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“Figures 4.10 to 4.12 indicate the georeferenced domestic fishing locations in relation to the Study and 
Project areas, and the two potential initial drilling sites, for 2003 to 2005. As these maps indicate, most 
of the fish harvesting in the general area is concentrated on the Scotian Shelf and the Grand Banks, 
particularly on the shallower shelf banks (e.g., St. Pierre Bank, Banquereau Bank) and on the shelf edge 
and upper slope. Within the Laurentian Channel, most activity is focused north of the Project Area, or at 
the Channel mouth, and near the Stone Fence, on the western side of the Channel mouth (see Figure 
2.2), while the deeper waters (>1,000-m depth) to the south see relatively less fishing activity. [In June 
2004, an area at the southwestern mouth of the Laurentian Channel, near the Stone Fence, was closed to 
bottom-tending fishing, e.g., otter trawls, by a DFO variation order; G. Herbert, pers. comm., June 
2004].” 
 
Comment No. 48 
 
Section 4.7.5.3, page 162 
 
1st paragraph, page 163, line 2.  The text states “There is no directed fishery for this species during the 
spawning (pupping) period, 1 April to 30 June, which is reflected in Figure 4.32”.  Figure 4.32 shows 
harvest in April. 
 
CPC Response 
 
We assume that the DFO dataset reflects non-directed (by-catch) landings. For clarity, change text 
immediately before Figure 4.32 to read (underlined addition): 
 
“The season for this species is 1 July to 31 March. There is no directed fishery for this species during the 
spawning (pupping) period, 1 April to 30 June, which is reflected in Figure 4.32. (It is assumed that the 
small harvest during April, recorded in the DFO data is non-directed by-catch landings.)” 
 
Comment No. 49 
 
Section 4.7.5.6, page 167 
 
At the consultation session in Marystown in September 2006, fishers expressed concerns regarding 
potential impacts on monkfish (notably from seismic).  Given this concern, the EA should provide some 
information on lifestages/abundance and commercial fishery information for this species.  As well, the 
September 2006 meetings on the Burin Peninsula should be discussed in the EA and the timing of all the 
consultation sessions identified in the text.  
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CPC Response 
 
The consultation sessions, with the exception of the September 2006 meeting, are listed in Table 7.1 of 
the EA. 
  
Add the following section to the “Groundfish” Section, after White Hake (see recommendation at the 
end of these notes to include redfish and white hake as subsections of Groundfish (but not Snow Crab, et 
al, as is now the case).  
 
Monkfish. Although not a large fishery in the Study Area, making up between 0.7% to 2.3% of the 
harvest in the past three years, during the ConocoPhillips consultations with the FFAW on the Burin 
Peninsula in 2006, this species was raised as a concern.  However, fishers noted they were less 
concerned about effects on these eggs due to drilling activities than from seismic exploration. Currently, 
information on this species is based on general observations by fishers during June to August, but it was 
suggested that the egg season may extend beyond this period. Fishers noted that more information about 
and research on this species and their egg veils would be very useful, and that DFO has not undertaken 
much new research on this species in recent years.  

 
The Grand Banks monkfish fishery uses both mobile and fixed gear fisheries, often as part of the harvest 
of skate and white hake. Before 1991, monkfish was not targeted in a directed commercial fishery in this 
area though it was often taken as a bycatch in some groundfish fisheries (mainly in 3O and 3P), typically 
in otter trawls (DFO 2003a).  DFO (2003b) notes that the directed fishery on the Grand Banks is now 
prosecuted using primarily gillnets. 

 
Beginning in the early 1990s, monkfish became a targeted species and landings increased as markets 
were developed. An experimental fishery on the Grand Banks (1993 and 1994) resulted in a limited 
harvest using large-mesh gillnets for monkfish.  DFO (2003a) reports, “A precautionary quota of 200 t 
was imposed in 1995, but discontinued after 1997. Since then, the fishery has been regulated only by 
gear, restrictions on bycatch of major commercial species and species under moratoria, and fishing 
season closures. The primary market for product was in South Korea where much of the monkfish taken 
off the US was being exported. Also, monkfish is considered a delicacy in several European countries 
and there, a potential market for monkfish products exists.” 
 
The 2005 monkfish harvesting locations are shown in Figure 7, below. 

 
References:  
 
Kulka, D.W. and C.M. Miri. 2003a. The status of Monkfish (Lophius americanus Valenciennes 1837; 

Lophiidae) on the Grand Banks, NAFO Divisions 3L, 3N, 3O, and Subdivision 3Ps. Can. Sci. 
Advis. Sec. Research Document 2003/100. 

DFO. 2003b. Monkfish in Divisions 3L, 3N, 3O and Subdivision 3Ps. DFO Can. Sci. Advis. Sec. Stock 
Status Rep. 2003/045. 
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Figure 6. Monkfish Harvesting Locations, 2005. 
[New Fig after current 4.36] 
 
Comment No. 50 
 
Page 171, 2nd paragraph. 
 
It is stated that “It shows that the snow crab fishery in the Project Area for the last three years has 
occurred predominantly in the June-August period”.  Figure 4.41 shows “May to August” period.  
 
CPC Response 
 
Please change text to “May to August period”. 
 
Comment No. 51 
 
Section 4.7.7, page 179 
 
Table 4.13.  Where did the number “7,361” come from in the 2001 column?  The total only adds up to 
“3,960”.  
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CPC Response 
 
The 7,361 is correct – the total is not – in fact all the totals for 1995-2001 for 3PSc are incorrect. A new 
table is appended (The totals for 4VN were inadvertently inserted instead of the 3PS totals – column 
numbers are correct though). 
 
Comment No. 52 
 
Section 4.7.8, page 183 
 
The numbers on Figure 4.55 are impossible to read.  
 
Figure 4.55 actually replaced an even worse map supplied by the industry. The numbers are simply the 
set location numbers and are not important to the purpose of the map. Rather the graphic intends to show 
the approximate locations of the sets, not their numbering. 
 
Appended is a version of the map where we have replaced the numbers with locational dots. 
 
Comment No. 53 
 
Section 4.8, page 185 
 
In general, the report accurately describes migratory bird resources present in the Laurentian sub-
basin.  Some of the information on seabird breeding population sizes provided is slightly out of date, so 
a list of updated references is provided below for your information.  However, the general size and 
relative importance of these colonies has not changed greatly, so the wording of the text is generally 
appropriate. 
 
The information on winter distribution of seabirds is sparse for this area, although CWS has collected 
some information on recent cruises in spring and fall.  Regardless, the inferences made about the winter 
occurrences of important species seem reasonable. 

 
CPC Response 

 
CPC appreciates the additional references. 
 
Comment No. 54 
 
Section 4.9, page 200 
 
According to Section 4.9 “Scattered sightings of right whales off Newfoundland and in the Gulf of St. 
Lawrence have been made in recent years, but these are not important summering areas for these 
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whales (Gaskin 1991)” (emphasis added).  Observations over the past decade suggest that there may be 
a summer aggregation area for right whales near the Gaspe Peninsula in the Gulf of St. Lawrence (N. 
Cadet, J.F. Blouin, pers. comm., referenced in the draft Proposed Recovery Strategy for Right Whales, 
unpublished). Whether this is an important summering area has yet to be determined.  Nonetheless, the 
conclusion that right whales are likely to be rare in the Project Area is reasonable. 
 
CPC Response 
 
So noted. 
 
Comment No. 55 
 
Section 4.9.2, page 220 
 
Table 4.18.  The scientific name for Harp seal should be “Phoca” groenlandica. 
 
CPC Response 
 
Please change Table 4.18 accordingly. 
 
Comment No. 56 
 
Section 5.0, page 226 
 
Each VEC effects assessment section should be revised to include a discussion of mitigations and 
residual effects.  Only then can a determination of significance be made.  The mitigations listed in Table 
7.2 (page 375) should be provided only as a summary of information presented in the document.  It 
should not include “new” information.  Also, in the discussion of environmental effects, there is little if 
any discussion of mitigations to be employed in the event of a spill/blowout.  What mitigations are 
proposed?  There is no mention of mitigations such as an oil spill contingency plan or spill containment 
equipment on site, etc.  
 
CPC Response 
 
Mitigations are discussed in some detail in Sections 2.3, 5.1.7, 5.2.4, 5.6.11, 7.3, 7.5 as well as in the 
effects analyses sections, especially within the effects analysis tables.  Regulated, industry standard, and 
project-specific mitigations (see Table 7.2) are all proposed and incorporated within the EA so that all of 
the effects predictions refer to residual effects.   Mitigations listed in Table 7.2 are all referred to in the 
EA text, mostly directly, but also a few indirectly through referral to the OWTG. 
 
The most effective mitigation for offshore oil spills is emphasis on prevention, and CPC places 
considerable emphasis on achieving a goal of zero spills.  Contingency plans, oil spill response plans 
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(OSRP), and oil spill counter measures are all mentioned in the EA throughout Section 6 and in the 
mitigation table (Table 7.2).  As per regulation, there will be some oil absorbent and containment 
equipment on board the rig and/or the attendant supply vessels.  There will be immediate response to all 
spills, no matter how small, in order to prevent oil from entering the marine environment.  In addition, 
CPC is a member of the East Coast Response Corporation (ECRC) for major oil spill response 
operations.  
 
Comment No. 57 
 
Geohazard surveys are mentioned in the “Project Description” section (Section 2.3.7) yet are not 
included in the “Effects Assessment” section. 
 
CPC Response 
 
At present, the specific equipment that will be used for the geohazard surveys is not known.  However, it 
will likely involve some combination of sonar, magnetometer, video, ROV or AUV.  This type of 
equipment is routinely used by industry and government on the east coast for research surveys, 
geohazard surveys, and recovery operations with no reports of significant effects on biota.  Previous 
EAs have been conducted for the Laurentian Sub-basin encompassing oil and gas generic activities (i.e., 
the SEA), 2-D and 3-D seismic surveys, and vertical seismic profiling (present EA).  All of these 
activities create higher energy sound than typical geohazard surveys over a longer period of time (at 
least for 2D or 3D).  Previous EAs, including a number conducted specifically for geohazard surveys on 
the Grand Banks have all concluded no significant effects on VECs (e.g., LGL 2004, 2005; LGL et al. 
2005, and others). 
 
For the purposes of the present EA, please add “geohazard surveys” to the effects assessment tables on 
the same line as VSP.  Any effects from geohazard surveys on VECs are expected to be similar to VSP 
in that they would be caused by underwater sound, albeit potentially affecting different species such as 
toothed whales as opposed to baleen whales due to the higher frequencies of sonar compared to the low 
frequencies of seismic.  Nonetheless, effects on VECs from geohazard surveys can reasonably be 
expected to be less than those from any seismic or VSP survey activities and thus not significant. 
 
CPC will review the geohazard survey equipment and procedures with the Board as more information 
becomes available and the appropriate mitigations will be put in place, as required, prior to undertaking 
any surveys. 
 
References: 
 
LGL. 2004.  Wellsite geohazard survey environmental assessment Terra Nova Development.  LGL 

Limited Report No. SA809 for Petro-Canada.  64 p. 
LGL. 2005.  Jeanne d’Arc Basin geohazard surveys environmental assessment.  LGL Limited Report 

No. SA854 for Husky Oil.  105 p. 
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LGL et al. 2005.  Lewis Hill geohazard surveys environmental assessment.  LGL Limited Report SA847 

in association with Oceans, Canning & Pitt, and PAL.  83 p. 
 
Comment No. 58 
 
Section 5.1.2, page 228 
 
Sea Turtles, lines 3 & 4.  Only one of the three species potentially present in the area is considered 
endangered.  
 
CPC Response 
 
This is true under SARA but not the US Endangered Species Act or IUCN auspices. 
 
Comment No. 59 
 
Section 5.1.3.1, page 228 
 
It should be stated when licences expire.  
 
CPC Response 
 
EL 1082 and other associated licenses expire on July 1, 2013.  The Licence has a term of 9 years, 
consisting of three periods referred to as Period I, Period II and Period III.  See response to Specific 
Comment #2. 
 
Comment No. 60 
 
Section 5.1.9, page 232 
 
An estimate of likely exploration activities in the foreseeable future should be included.  The C-NLOPB 
website should be checked for projects currently under review. 
 
CPC Response 
 
After checking the C-NLOPB website, it appears that offshore Newfoundland activities for 2007 will be 
limited to  
 

• Hibernia - normal operations after spring shutdown for maintenance 
• Terra Nova - one drill rig (Henry Goodridge) operating 
• White Rose - one rig operating (Global Santa Fe) plus application for glory hole/tie back work 
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• Orphan Basin - one rig operating (Erik Raude) early in 2007 only 
• Grand Banks seismic – maximum of one seismic vessel 
• Laurentian Sub-basin – presently proposed program by CPC 
 

All of the above are within the scope of the original EA. 
 
Comment No. 61 
 
Section 5.1.11, page 233 
 
Section 5.1.11 defines a significant effect as “Having a high magnitude or medium magnitude for a 
duration of greater than one year and over a geographic extent greater than 100 km2”.  This definition 
does not seem appropriate for species at risk.  In some instances, even highly localized effects on at-risk 
species could jeopardize their survival or recovery.  It is best practice to define specific criteria for 
determining the significance of effects to species-at-risk that reflect a higher degree of precaution than 
would be applied for other species and that relate to recovery goals or objectives.  The proponent 
should refer to the Canadian Wildlife Service’s Environmental Assessment Best Practice Guide for 
Wildlife at Risk in Canada for guidance. 
 
CPC Response 
 
There is no need to change the definitions of significance because the ones used in the EA could be 
considered at least as conservative as those requested by the reviewer.  For example, one can follow a 
blue whale analogy through the assessment process.  The definition of a significant effect is one that has 
a medium magnitude (i.e., 10 to 25% of the animals suffer lethal or sublethal effects or outright 
exclusion effects within a >100 km2 area) for greater than one year.  This means that even if one animal 
out of ten occurring in this relatively small area (10 animals within 100 km2 itself being unlikely in the 
case of the very rare SARA species of blue whale, Ivory Gull, or leatherback turtle) was affected, it 
would be considered a significant effect under this EA approach.  In any case, because of SARA legal 
status, the death or injury of any SARA species attributable to the Project will be considered a serious 
and major event by both the Proponents and the regulators. 
 
Comment No. 62 
 
Section 5.2, page 234 
 
NRCan’s understanding of the key environmental risks related to the deep-water setting of the area are: 
 

The triggering of a submarine landslide by drilling operations.  The risk of this is low, but this 
low risk needs to be justified (by known geotechnical properties, plus experience to date of 
drilling wells elsewhere on the east coast Canadian and Norwegian slopes).  NRCan’s 
understanding from the work in the Ormen Lange field in a rather similar geological setting off 
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Norway was that the only serious induced landslide risk that they identified was from a gas 
blowout lasting more than 2 weeks leading to massive increase in pore pressure of potential 
failure horizons.  Such a risk should be assessed.  Natural failure in 1929 in the Assessment 
area, and at Ormen Lange 8000 years ago, resulted in large tsunamis, leading in the case of 
1929 to severe loss of life.  
 
Shallow water flows, which are a risk in the Gulf of Mexico slope conditions, but have not 
been encountered on the eastern Canadian margin.  These may result in local environmental 
impacts on benthic communities.  They may also cause hole control problems, with the resulting 
increase in time at the well site or increased use of particular drilling muds. 
  
Risk of a natural earthquake and associated slope failures during drilling operations. The 
proponents need to address this issue in a more thorough manner, though the risk is small.  
NRCan has published quite a lot of work on the recurrence interval of natural slope failures on 
the eastern Canadian margin, most of which are probably earthquake triggered.  What is the 
triggering mechanism is probably a moot point: the issue is what is the risk of a natural slope 
failure during drilling operations.  NRCan’s published data suggests that a small failure may 
occur every few thousand years, but that the return interval of large failures like that in 1929 is 
measured in tens of thousands of years or more.  

 
The proponent should ensure that these risks were taken into consideration when the effects of the 
environment on the project were assessed.   
 
CPC Response 
 
Should it be necessary to conduct a risk assessment because of the proposed well location, CPC will 
certainly allow the Board sufficient time to review the results of the risk assessment report. 
 
Comment No. 63 

 
It would be useful if this section described how the marine forecasts would be used by the rig operators 
in the event of forecast extreme conditions.  What actions would be taken to mitigate the effects of 
extreme conditions, under different scenarios?  What forecast lead times are required under the 
different scenarios?  It would be helpful if the forecast lead times were discussed in relation to the very 
rapid increase of severe wave heights that have been observed in a small number of recent extreme 
extratropical and tropical cyclones (related to rapid intensification and/or dynamic resonance between 
the speed of the system and the speed of the waves). 
 
It would be helpful if this section described the combinations of environmental loading conditions that 
could cause the environment to have significant effects on the project, specific to each type of platform 
being considered.  What are the significant thresholds of wave height and wave period combinations, for 
example, relevant to semi-submersible platforms?  Without that information, it is more difficult to assess 
the importance of climatological frequencies presented in earlier sections. 
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There is little evidence that due diligence was carried out in reaching the conclusion that the icing-
related environmental loadings are likely to be relatively small and within the operational capabilities 
of their procedures and systems. There are published maps of potential spray icing frequency in the East 
Coast Marine Atlas as well as summary information on the frequency of occurrence of atmospheric 
icing but none of the literature is cited and the description of the actual environmental conditions in the 
proposed drilling area is vague. 

 
CPC Response 
 
Should it be necessary to conduct a risk assessment because of the proposed well location, CPC will 
certainly allow the Board sufficient time to review the results of the risk assessment report. 
 
Comment No. 64 

 
Section 5.2.1, page 234 
 
Although geohazards are mentioned and Figure 3.8 shows that earthquakes occur in the immediate 
vicinity of the exploration area and drill sites planned, their effects are not mentioned.  The comment 
about "a floating rig would be relatively immune to a major slumping event such as the 1929 event" 
neglects the environmental risk to any bottom-founded equipment (and indeed to the rig itself), if the sea 
bottom were to slump immediately after an earthquake.   
 
CPC Response 
 
See response under Section 2.4.  
 
Comment No. 65 
 
Section 5.2.4.1, page 236 
 
It is noted with appreciation the detailed description of the physical environmental monitoring program 
that is planned, and the intent to send 3-hourly marine reports in real-time to MSC.  That would help to 
improve not just the local site-specific forecasts, but also the numerical weather prediction model output 
and the marine forecasts issued by MSC.  It would also help to improve the knowledge of the 
climatology of the area. 
 
CPC Response 
 
None required. 
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Comment No. 66 
 
Section 5.2.4.3, page 240 
 
What is the timing of the risk assessment?  C-NLOPB will require sufficient time to review the report 
prior to the commencement of drilling activities and possibly prior to the issuance of a DPA.  
 
CPC Response 
 
Should it be necessary to conduct a risk assessment because of the proposed well location, CPC will 
certainly allow the Board sufficient time to review the results of the risk assessment report. 
 
Comment No. 67 
 
Section 5.2.4.4, page 241 
 
To be effective, the seabed site survey will have to be an expensive deep-towed survey to get adequate 
resolution.  It may be that a ROV survey alone will be sufficient (see comment for Section 2.4). 
 
CPC Response 
 
So noted. 
 
Comment No. 68 
 
Section 5.2.5, page 242 
 
Last paragraph, page 242.  NRCan agrees that geohazard assessment will be carried out from a specific 
site survey.  Nevertheless, the scope of the problems (see comments on Section 3.1.4) should be 
identified in advance.  
 
CPC Response 
 
So noted. 
 
Comment No. 69 
 
Section 5.3.1.1, page 245 
 
Bullet 3, line 2.  Insert “be” between “may” and “discharged”.   
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CPC Response 
 
So noted. 
 
Comment No. 70 
 
Bullet 5.  Most of these citations deal with shallow water benthos.  The recovery times for deep-water 
benthos (decades) and the evidence for full recovery should be justified (see also Section 5.4.2 where 
there is some mention of the JWEL deep-water work). 
 
CPC Response 
 
Recovery times are generally believed to be lengthy in the deep sea environment but there is little 
literature on the recovery times of deep water benthos.  A recent and major monitoring study of the fate 
and effects of SBMs at a number of drill sites (deepest one slightly less than 600 m water depth) in the 
Gulf of Mexico concluded that effects were very patchy and dependent upon a variety of factors but that 
biodegradation of SBM cuttings and recovery of benthic communities generally occurred within one 
year.  This study is of relevance because deep water in the Gulf is cold (4ºC) and unlike the North Sea 
studies, they involve a single (and recent) well.  The study was conducted by the US departments of the 
Interior (MMS) and Energy, and offshore operators (CSA 2004). 
 
Deepwater corals (including some of the same or similar species as those found off Atlantic Canada) are 
common along the continental margins of the North Atlantic Ocean and have become of interest for 
scientific, environmental and biomedical reasons (Kiriakoulakis et al. 2004; Reed et al. 2006).  Lophelia 
pertusa is the dominant reef-forming deepwater coral in the NE Atlantic and it has been found to be 
widely distributed on oil and gas platforms in the North Sea where it was found on 13 of 14 platforms 
examined (Gass and Roberts 2006).  Growth of these cold water corals appears to be faster than 
originally postulated (Freiwald et al. 1999; Gass and Roberts 2006). 
 
In addition to the above, there are at least six references in the EA that support the prediction that effects 
on benthos from one deep well drill with SBM will be very limited in geographic, if not temporal scope 
and thus not significant. 
 
References: 
 
CSA 2004.  Gulf of Mexico Comprehensive Synthetic Based Muds Monitoring Program Volume II: 

Technical.  Report by Continental Shelf Associates for the SBM Research Group (MMS, DOE, 
Offshore Operators). 

Freiwald, A., J.B. Wilson, and R. Henrich.  1999.  Grounding Pleistocene icebergs shape recent deep-
water coral reefs.  Sedimentary Geology 125:  1-8. 
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Gass, S.E. and J.M. Roberts.  2006.  The occurrence of the cold-water coral Lophelia pertusa 

(Scleractinia) on oil and gas platforms in the North Sea:  colony growth, recruitment and 
environmental controls on distribution.  Mar. Poll. Bull. 52:  549-559. 

Kiriakoulakis, K., and B.J. Bett, M. White, and G.A. Wolff.  2004.  Organic biogeochemistry of the 
Darwin Mounds, a deep-water coral ecosystem of the NE Atlantic.  Deep-sea Research I 51:  
1937-1954. 

Reed, J.K., D.C. Weaver, and S.A. Pomponi.  2006.  Habitat and fauna of deep-water Lophelia pertusa 
coral reefs off the southeastern U.S.:  Blake Plateau, Straits of Florida, and Gulf of Mexico.  
Bull. Mar. Sci. 78:  343-375. 

 
Comment No. 71 
 
Section 5.3.1.2, page 247 
 
This modeling must consider the possibility that the discharged mud and cuttings will flow down steep 
slopes as a density current and thus extend much further into deep water than as a result of simple 
advection by ambient ocean currents.  This risk depends on the precise well site chosen and the rate of 
discharge of mud and cuttings.  
 
CPC Response 
 
The Lorax model does not consider this type of behaviour.  Drilling may not occur on that steep a slope 
and in any event such a scenario would not change the conclusions of the EA.  Behaviour on a slope 
would depend on a number of factors such as type and nature of mud and cuttings, bottom topography, 
and other factors.  An investigation of an accidental discharge of SBM at a Marathon well on the Scotian 
Slope at 10 degrees slope revealed that the mud moved downslope along a number of narrow pathways 
(C-NSOPB 2005).  Such behaviour implies that the area affected may be larger than on a flat bottom but 
that the area involved would be less affected (i.e., less depth of mud) with faster recovery times because 
of the existence of unaffected corridors that would accelerate recolonization. 
 
Comment No. 72 
 
The Lorax (2006) report should be included in the EA, either as an appendix or submitted under 
separate cover.  
 
CPC Response 
 
The Lorax report has been submitted to the C-NLOPB under separate cover. 
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Comment No. 73 
 
Section 5.3.4, page 249 
 
There is no mention of a site survey for the munitions dumpsite.  If there is to be a survey, would there 
be “sound” effects from the survey technique?   
 
If the well site is considered to be in a risk area for munitions, a screening survey will be conducted 
using sonar methodology and possibly a magnetometer.  The sonar (i.e., side scan and/or multi-beam) 
emits high frequency sound audible to some marine animals such as toothed whales.  The specifics of 
the equipment are unknown at present but the equipment would be of the type typically used on the east 
coast for a variety of reasons, including searching for aircraft or vessel wreckage, scientific research, 
geohazard surveys, and so forth.  It is within the scope of a number of geohazard survey EAs conducted 
on the east coast and any effects, if they occur, are expected to be limited to behavioural (i.e., short term 
avoidance) and thus minimal and not significant. 
 
Comment No. 74 
 
This section does not include well severance during decommissioning, during which explosive charges 
might be used.  According to Table 5.6, this activity would produce the strongest sound level.   
 
CPC Response 
 
See response to Specific Comment 6 above. 
 
Comment No. 75 
 
On what activities was the CEA undertaken?  A listing of all the reasonably foreseeable projects should 
be included.  
 
CPC Response 
 
A scan of the C-NLOPB website on 12 March 2007 revealed nothing outside the scope of the original 
CEA. 
 
Comment No. 76 
 
Section 5.4, page 252 
 
The long-term or cumulative impact on deep-water benthos of dense discharges during drilling 
operations.  There is the potential for discharges denser than seawater (including seawater with 
suspended sediment and pollutants) at the well head or from the rig to flow as a density current on steep 
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slopes (more than a few degrees) and thus move pollutants down the channel systems in the area and out 
onto the Sohm Abyssal Plain, where they could be further entrained into the Western Boundary 
Undercurrent system.  The citing of recovery times for deep-water benthos from shallow water studies is 
inadequate.  The far-field risk to deep-water benthos needs to be evaluated (similar risks existed for the 
Annapolis and Crimson wells, and may never have been properly evaluated; there are also similar risks 
from deep-water drilling elsewhere in the world).  This risk is not present on the shelf, nor on low 
gradients such as in Orphan Basin. 
 
CPC Response 
 
See responses under comments 37, 70, and 91.  The scale of discharges from one or several exploratory 
wells relative to the scale of the abysal plains and Western Boundary Undercurrent of the NW Atlantic 
are believed to be such that any cumulative effects are, at most, negligible. 
  
Comment No. 77 
 
Section 5.4.2, page 254 
 
Middle paragraph.  This is misleading.  Other than Narwhal F-99, all these wells were on the shelf, not 
in deep water.  The dispersal mechanisms and nature of the benthos is quite different in < 100 m of 
water and in 1700 m of water. 
  
CPC Response 
 
The vast bulk of existing information is for shelf wells and not misleading, nor are dispersal mechanisms 
all that different because they are still governed by current direction and speed.  The water depths, of 
course, will greatly affect the amount of bottom covered for scenarios using near-surface discharge.  The 
Lorax modeling considered water depth and currents.  If anything, our approach was too conservative as 
more bottom is covered by shallow wells (especially when drilled with WBM) than deep ones drilled 
with SBM, all other factors being equal. 
 
See also response to Comment 71 above. 
 
Comment No. 78 
 
Section 5.4.3.1, page 263 
 
The document does not address the potential effect of the deposit of cuttings on corals.  Are there any 
located in the drill site areas?  Given recent literature, are they likely to occur there?  What mitigations 
are to be employed to ensure corals are not present?  However, if corals are present, how will you 
ensure there will be no impact?  
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CPC Response 
 
Given what is presently know about the distribution of deepwater corals, an area of concentration is 
located at the Stone Fence, well outside the Project Area but just outside the EA Study Area (see the 
recent ESRF report, Mortensen et al. 2006). 
 
The CPC geohazard and/or munition survey data will be examined for concentrations of corals and such 
areas will be avoided.  Present evidence suggests that at least some species of reef building coral 
(Lophilia) appears to be tolerant of at least some oil and gas activities.  Avoidance is likely the only way 
of mitigating any smothering effects from cuttings discharge on corals. 
 
Comment No. 79 
 
Section 5.5.2.5, page 280 
 
The C-NLOPB Guidelines do not specify that the SPOC must be a participant in the fishing industry, 
please modify.  
 
CPC Response 
 
The text does not say this.  The SPOC serves - as the EA text says - as a point of contact “with the 
fishing industry” (not from the industry). If this is still confusing, substitute the following text for that 
paragraph (underlined part is change): 
 
“A Single Point of Contact (SPOC) between the Project and the fisheries industry, as described in the 
C-NLOPB Guidelines, will also be used in conjunction with the FLO to assist in communications and to 
deal with any gear damage compensation claims. 
 
Comment No. 80 
 
Geohazard surveys are not included in the effects assessment section yet they were mentioned in the 
scope of project section.  Are geohazard surveys to be undertaken?  
 
CPC Response 
 
Yes.  See responses to Comments 57 and 73, above. 
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Comment No. 81 
 
Section 5.6.2, page 282 
 
In addition to the stranded petrel mitigation measures outlined, operators should be aware that 
reporting the fate of all birds handled is a requirement of the permit.  Forms are available from CWS for 
this purpose. 
 
CPC Response 
 
So noted. 
 
Comment No. 82 
 
Section 5.7.1, page 290 
 
Section 5.7.1 states that “Marine mammals would most likely avoid the immediate area around the 
drilling rig or drillship due to underwater sound generated by the rig or drillship and attendant 
vessels.” Some species of marine mammals are attracted to sound generated by vessels (see for 
example, Garrison et al. 2002, or NURC 2006).   
 
CPC Response 
 
The statement quoted above is accurate.  The phrase “most likely” was included to encompass the 
variability in marine mammal behaviour relative to noise sources.  Although most behavioural evidence 
indicates that most species of marine mammals exhibit at least localized avoidance of noise sources (see 
review in Section 5.7.7 of EA), some species do seem more tolerant of drill rig and ship sounds (see 
Sections 5.7.7.2 and 5.7.7.3 of the EA). 
 
Comment No. 83 
 
Section 5.7.5, page 295 
 
The Effects of Ships and Boats discuss possible effects of discharges from ships, but does not discuss the 
possibility of ship strikes to marine mammals.  Ship strikes are an identified threat for several at-risk 
marine mammal species.   
 
CPC Response 
 
Yes, several marine mammal SAR are susceptible to ship strikes, most notably the endangered North 
Atlantic right whale (e.g., Vanderlaan and Taggart 2007) and the fin whale which is considered of 
special concern (Laist et al. 2001).   As described in Section 4.9.1.1 of the EA, it is unlikely that right 
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whales will occur in the Study Area. Available literature suggests that the probability of large whales 
(like right and fin whales) incurring a lethal injury from a ship strike is highest at vessel speeds 
exceeding 15 knots (Vanderlaan and Taggart 2007).  The probability of a lethal injury drops below 0.5 
at vessel speeds of 11.8 knots or less.   Also, most lethal or severe injuries are incurred when vessel 
length exceeds 80 m (Laist et al. 2001).  It is not possible to estimate the probability (using vessel strike 
estimation software) of vessel strikes with whales given that marine mammal density data for the Study 
Area are unavailable. 
 
Three supply vessels will support the drill rig.  One vessel will be on stand-by near the rig at all times 
and on average there will be two trips per week between the base and rig.  Supply vessel and standby 
vessel lengths are typically 80 m and 60-75 m, respectively.  Supply vessel and standby vessel transit 
speeds are typically 10 to 11 knots (maximum 12 to 15 knots).  The vessel on stand-by near the rig will 
be moving at much reduced speed.  During transit, the supply vessel’s crew is on watch for obstructions 
in the water, including marine mammals.  If marine mammals are sighted near the vessel, vessel speed 
will be reduced.  Given supply vessel speed and size, the risk of a ship strike (particularly a strike 
causing severe injury) to marine mammals is greatly reduced. 
 
References: 
 
Laist, D.W., A.R. Knowlton, J.G. Mead, A.S. Collet and M. Podesta.  2001.  Collisions between ships 

and whales.  Marine Mammal Science 17(1):35-75. 
Vanderlaan, A.S.M. and C.T. Taggart.  2007.  Vessel collisions with whales: the probability of lethal 

injury based on vessel speed.  Marine Mammal Science 23(1): 144-156. 
 
Comment No. 84 
 
Section 5.7.7.2, page 297 
 
It concludes that effects on marine mammals from noise associated with drill ships will be not 
significant, and that the level of scientific certainty associated with this conclusion is high.  Given the 
paucity of data on the hearing abilities of baleen whales (acknowledged in the EA), it seems debatable 
whether there can be a high degree of scientific certainty around the effects prediction.   
 
CPC Response 
 
The degree of certainty associated with effects prediction was based primarily on the literature of baleen 
whale behavioural responses to drilling noise (Section 5.7.7.2).  There is behavioural and anatomical 
evidence which supports that baleen whales can hear the lower frequency sound typical of drilling 
operations but directed studies on their hearing abilities are not available.   
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Comment No. 85 
 
Section 5.7.9, page 303 
 
1st paragraph, line 1.  “Given the amount of commercial shipping and fishing activity…”.  It was 
previously stated that there was not a lot of fishing activity in the area.  Please clarify.  
 
CPC Response 
 
The “previously stated” text that there was not a lot of fishing activity was referring to the area 
immediately around the proposed drill sites.  However, fishing activity (and associated vessel noise) is 
more widespread in areas adjacent to proposed drilling sites (see Figures 4.10 - 4.12 for example). 
 
Comment No. 86 
 
Section 5.8.2, page 307 
 
According to Section 5.8.2, ramp-up will be stopped if a sea turtle is observed within 500 m of the 
airgun.  The proponent should be aware that shut-down requirements apply to Species at Risk, listed as 
Endangered under SARA, and include Leatherback Turtles.  Therefore, it is a requirement that airgun 
arrays be shut-down if, at any time, an endangered SAR is observed within 500 m of the airgun array.  
 
CPC Response 
 
The reviewer is correct in that the airgun array will be shut down anytime an endangered (or threatened) 
SAR, including a leatherback sea turtle, is sighted within 500 m of the arrays.  As indicated in Section 
5.9.2 and in Table 5.22, the array will be shut down if a leatherback turtle is sighted within the safety 
zone (i.e., 500 m from the airgun array). 
 
Comment No. 87 
 
Section 5.9, page 307 
 
According to Section 5.9, “eight marine animal species that potentially occur in the Study Area are 
listed as either endangered or threatened on Schedule 1 of SARA (i.e., officially ‘at risk’ according to 
Canadian law).”  Under SARA, ‘Species at Risk’ means “an extirpated, endangered or threatened 
species or a species of special concern.”  In accordance with this definition, species of special concern 
are considered officially at risk under Canadian law.  As noted above, as per Section 79 of SARA, all at-
risk species, including species of special concern are subject to special project review requirements.  It 
would be appropriate to include species of special concern as part of the Species at Risk VEC discussed 
in Sections 5.9 and 6.6.7.   
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CPC Response 
 
Relevant species considered of special concern and listed on Schedule 1 of SARA include: 
 

• Atlantic wolffish 
• Ivory Gull 
• Fin whale 

 
The following text provides an assessment of the SAR VEC focusing on species listed as special 
concern on Schedule 1 of SARA. 
 
A biological overview of all species considered at risk under SARA and/or by COSEWIC (including 
those listed as special concern on Schedule 1) that are likely or may occur in the Study Area was 
provided in Sections 4.6.2.2 (fish), 4.8.8 (birds), 4.9.1 (marine mammals) and 4.9.3.1 (sea turtles) of the 
EA.  No critical habitat has been defined for the Study Area and no management plans are in place for 
the species listed above.   

 
If species not currently listed on Schedule 1 of SARA do become listed on this legal list during the life of 
the Project, the Proponent will re-assess these species considering the prohibitions of SARA and any 
recovery strategies, action plans or management plans that may be in place.  Possible mitigation 
measures as they relate to Species at Risk will be reviewed with DFO and Environment Canada. 
 
As per the detailed effects assessment contained in Sections 5.4 and 6.6.4, the Project is predicted to 
have no significant effect (physical or behavioural) on Atlantic wolffish.  The mitigation measures 
outlined in Section 7.3 of the EA will minimize the potential for negative effects.   
 
As per the detailed effects assessment in Sections 5.6 and 6.6.4, the predicted effect of the Project on 
Ivory Gulls is not significant as this species occurrence in the Study Area is considered very rare and its 
foraging behaviour would not likely expose it to underwater sound from the Project.  Furthermore, Ivory 
Gulls are not known to be sensitive to stranding on vessels.  The mitigation measure of releasing 
stranded birds (in the unlikely event that an Ivory Gull will strand on the vessel) following appropriate 
protocols plus the other measures listed in Section 7.3 of the EA will minimize the potential for negative 
effects.   
 
Based on available information, fin whales are expected to occur regularly in the Study Area, 
particularly during summer months.  Mitigation and monitoring designed to minimize potential effects 
of airgun array noise during VSP surveys will include: 
 

• ramp-up of the airgun array over a 30-min period; 
• monitoring by ship personnel during daylight hours that the airgun array is active; 
• delay of ramp up if any marine mammal (including fin whales) is sighted within the 500 m 

safety zone.  
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With these and other mitigation measures summarized in Section 7.3 in place and as per the detailed 
effects assessment in Sections 5.7 and 6.6.5, the Project is predicted to have no significant effect 
(physical or behavioural) on fin whales. 
 
In summary, potential effects of the proposed drilling program are not expected to contravene the 
prohibitions of SARA (Sections 32(1), 33, 58(1)). 
 
Comment No. 88 
 
Section 5.9, which assesses effects on at-risk species, simply concludes that the general effects 
predictions for marine mammals, sea turtles, and fish also apply to at-risk species in these categories, 
without any detailed analysis.  This is not consistent with best practice.  Because of their vulnerability, 
impacts to species-at-risk may be considered more significant than equivalent impacts to species that 
are not at risk.  As discussed above, the EA should define specific criteria for determining the 
significance of effects to species-at-risk.  There are computer models for these impacts which are freely-
available and which would allow some assessment of the risk caused by the increased number of larger 
vessels moving through the study area.  This would be particularly beneficial for evaluating impacts on 
SARA listed marine species.  This also applies to Section 6.6.7.  
 
CPC Response 
 
Please see response to reviewer Comment 2. 
 
As indicated in response to Comment 83, the lack of marine mammal density data for the Study Area 
precludes the use of computer models in assessing the probability of a ship colliding with a marine 
mammal.   
 
Comment No. 89 
 
Section 6.1.5.4, page 319 
 
Since 2006, the C-NLOPB provides weekly spill statistics on its website.  However, prior to that, spill 
statistics for exploration and production activities were also available on the C-NLOPB website and in 
its Annual Reports.  These data should have been used in discussing spill data.  
 
CPC Response 
 
A spill of approximately 1,038 bbl (165,000 l) of crude oil occurred in November 2004 at Petro-
Canada’s Terra Nova production site (Table 16).  The spill was associated with the FPSO’s produced 
water separation process.  This is the only ‘large’ oil spill recorded to date in the NLOA. 
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Number Of Spills By Oil Type Volume Of Spills By Oil Type (L) 
Year 

Crude       Diesel Hydraulic Synthetic 
Based Mud Others1 TOTAL Crude Diesel Hydraulic Synthetic 

Based Mud Others1 TOTAL 

2006         3 0 3 2 0 8 605 0 16 610 0 1,231 
2005           4 0 6 1 1 12 17 0 24 4,030 140 4,211 
2004          8 1 9 5 3 26 165,813 3 68 108,103 12 273,999 
2003           2 1 8 4 1 16 11 100 275 30,102 925 31,413 
2002           2 1 0 2 2 7 5 10 0 12,250 11 12,276 
2001           0 2 4 2 1 9 0 5 118 5,600 3 5,726 
2000           2 0 0 5 1 8 220 0 0 4,700 2 4,922 
1999           12 7 4 8 7 38 983 924 690 7,372 265 10,234 
1998           7 8 0 2 8 25 375 3,312 0 2,008 95 5,790 
1997           2 6 2 0 1 11 1,004 476 211 0 40 1,731 
TOTAL          42 26 36 31 25 160 169,033 4,830 1,402 174,775 1,493 351,533
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Table 16. Oil Spill (> 1 Liter) Data Pertaining to the Newfoundland and Labrador Offshore Area, 1997-2006. 

Source: (C-NLOPB website, 21 November 2006). 
1 Includes mixed oil, condensate, well bore fluids, unidentified oil, jet, lubricating oil 

 



 
Spill statistics for 1997 through 2006 are shown for operations in the Newfoundland and Labrador 
Offshore Area in Table 16 (C-NLOPB web site).  Four medium spills (50-999 bbl) occurred in the ten-
year period, all of them involving synthetic based mud (three during development drilling and the fourth 
during production).   
 
Between 1997 and November 2006, 155 ‘small’ spills were reported in the NLOA (Table 16).  Thirty-
five of the reported ‘small’ spills occurred during exploration drilling, 52 during development drilling, 
and 68 during production.   
 
If exploration and delineation wells drilled from 1997 to 2006 are included, the calculated frequency of 
‘small’ and ‘medium’ spills associated with drilling in the NLOA is 90/158 or 5.7 x 10-1.  This translates 
to the occurrence of one ‘small’ or ‘medium’ spill for every 1 to 2 wells drilled in the NLOA. 
 
Comment No. 90 
 
Section 6.1.8, page 322 
 
“No medium spill or larger spills have occurred on the Scotian Shelf…”.  A discussion of spill events 
should include spill data from the NL offshore area. 
  
CPC Response 
 
See response to Comment 89. 
 
Comment No. 91 
 
Section 6.3, page 324 
 
2nd paragraph.  “The spills of interest from the ConocoPhillips Project…” does not include batch spills 
of SBM or SB Fluids.  These should be considered in the discussion of accidental events associated with 
exploration drilling as they have occurred with past drilling operations in the Grand Banks.  
 
CPC Response 
 
One of the primary concerns with routine drilling activities is the effect of accumulated drill cuttings on 
benthic organisms.  The results of a major study conducted by the SBM Research Group, composed of 
offshore industry operators, and the U.S departments of the Interior (Mineral Management Service) and 
Energy on the effects of SBM were published in late 2004 (Gulf of Mexico Comprehensive Synthetic 
Based Muds Monitoring Program) (CSA 2004).  The program spanned several years and intensively 
sampled four recent drill sites on the shelf and four in deepwater on the slope.  Differences in water 
temperatures notwithstanding, especially for the shelf stations, the results are of relevance to exploratory 
drilling in the Laurentian Sub-basin because the researchers used a comprehensive suite of methods to 
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survey around single wells and near-surface discharge of cuttings (as opposed to mostly multiple wells 
and near-bottom discharge in the North Sea) for several initial survey cruises and then two major cruises 
one year apart. 
 
The study, including detailed reviews of information, is probably the most thorough done to date on the 
effects of SBM in the marine environment.  Limitations from our perspective include the higher water 
temperatures (although it should be noted that abyssal temperatures in the Gulf are probably similar to 
those in Laurentian Sub-basin), mostly different species (although similar groups), and shallower water 
in the study (deepest site at about 570 m) in the Gulf compared to Laurentian Sub-basin drill sites.  The 
GOM SBM study design consisted of four well sites on the shelf and four on the slope with six stations 
within each zone (near-, mid-, and far-field zones) at each site.  Sampling of sediments was conducted 
for SBF, TPH, metals (including some pore water samples), grain size, TOC, presence of cuttings, 
macro-infauna, sediment toxicity (amphipods), and some limited sampling of radionuclides (to provide 
data on sediment behaviour).  ROV fine scale bathymetry and video surveys were also conducted. 
 
The deep water slope sites ranged in depth from about 525 to >570 m, with numbers of wells at the site 
including one (1,674 bbl SBM cuttings discharged), two (3,570 + 1,900 = 5,470 bbl SBM cuttings), and 
seven (5,150 bbl).  Sites also contained some WBM cuttings. 
 
Conclusions quoted directly from the results synthesis by Neff (2004) in CSA (2004) include: 

 
• “Large accumulations of cuttings in North Sea-type cuttings piles were not observed 

near the eight multiwell discharge sites monitored in this investigation.  However, 
there was evidence of accumulation of drill cuttings solids in sediments in all near-
field (≤100 m) and some mid-field (100 to 250 m) zones around platforms.  The 
distribution of cuttings solids in sediments was extremely patchy, but amounts tended 
to decrease sharply with distance from the discharge sites. 

 
• Physical/chemical and toxicological/ecological alteration of the benthic environment 

was found, using several lines of evidence, primarily within 100 m of the center of 
the study site (near-field) at the six sites where significant “disturbance” (here 
practically defined as a SBM base chemical concentration ≥1,000 mg/kg) was 
observed for Sampling Cruise 1.  Only a few mid-field (100 to 250 m) sediments 
showed evidence of such disturbance, and two sites showed little or no evidence of 
disturbance due to drilling discharges. 

 
• The changes to benthic communities were not severe, even at the sites that were the 

most heavily contaminated with drill cuttings solids (SBM, TPH, and Ba) and 
probably were caused primarily by organic enrichment of sediments by deposition of 
biodegradable SBM cuttings ingredients and, to a lesser extent, by direct chemical 
toxicity of cuttings ingredients. 
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• The degree of physical/chemical and toxicological/ecological alteration observed in 

near-field and mid-field sediments (wherever it was observed) decreased in the year 
between Sampling Cruises. 

 
• Loss of drill cuttings solids from sediments and improvement in oxygen status of 

sediments was slightly greater over time in continental shelf than in continental slope 
sediments, indicating that ecological recovery of deepwater sediments may be slower 
than that for shallow-water sediments.” 

 
Results from the major SBM Group study, while not directly comparable to the Laurentian Sub-basin 
situation, do have relevance and are consistent with the original predictions in the EA. 
 
There also have been several spills of SBM in Orphan Basin, Grand Banks, and the Scotian Slope.  
C-NSOPB (2005) based on field observations (including ROV) concluded that the spill had no effect on 
surface dwelling animals and only minor effects on the benthos. Recovery was predicted to occur within 
five years.  
 
Comment No. 92 
 
Section 6.4, page 328 
 
A copy of the spill trajectory modeling report (SL Ross 2006) should have been submitted with the EA 
report.  
 
CPC Response 
 
This has been submitted to the C-NLOPB under separate cover. 
 
Comment No. 93 
 
Section 6.6, page 329 
 
This section should have included a few figures to illustrate the area that may be affected by a blow-out 
or spill. 
 
CPC Response 
 
It was decided to use tables for this EA as being the most accurate presentation.  The figures can be 
misleading as they refer only to a % occurrence with which viewers tend to grossly over-estimate the 
area affected or the spill tracks which grossly underestimate the area affected. 
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Comment No. 94 
 
Section 6.6.3, page 348 
 
There is no special mention of potential effects on species under moratorium (Cod, American Plaice, 
etc.) and how the proposed activities might impact on recovery efforts for these species.  
 
CPC Response 
 
CPC activities will have no effect on the recovery of these species. 
 
Comment No. 95 
 
Section 6.6.4.5, page 355 
 
Table 6.25.  The VEC is “seabird” not “fish and fish habitat”.   
 
CPC Response 
 
Please correct as noted. 
 
Comment No. 96 
 
Section 6.6.6, page 364 
 
Given the evidence presented in Section 6.6.6, the conclusion that effects on sea turtles from an offshore 
oil release “could range from negligible to low magnitude” seems questionable, especially for at-risk 
turtle species.  There is some indication, based on studies cited in the EA (e.g., Hall et al. 1993), that 
exposure to oil may increase sea turtle mortality.  This conclusion is supported by the research of 
Lutcavage et al. (1995) who conclude that: 
 

“Experiments on the physiologic and clinicopathologic effects of oil showed that major 
body systems in marine turtles are adversely affected by short exposure to weathered oil. 
The laboratory oil slicks simulated conditions occurring during contact with weathered 
oil, but freshly spilled oil could prove to be considerably more harmful.  Additionally, sea 
turtles pursue and swallow tar balls, and there is no firm evidence that they are able to 
detect and avoid oil (Odell and MacMurray 1986).  Sea turtles are among the 
endangered or threatened marine species that may be most at risk in the event of an oil 
spill.  For turtles such as the Kemp's ridley, which is barely holding on to survival, a 
serious encounter with oil could threaten survival of the species”. 
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CPC Response 
 
The prediction is based on the following information. 
 

• The risk to sea turtles is believed to be relatively low because of their scarcity in the area 
(only two sea turtles, including one unidentified and one dead floating leatherback have been 
observed by LGL observers in the Laurentian Sub-basin) and the prediction that the basin is a 
gas as opposed to oil play. 

 
• Relatively few stranded sea turtles have been reported after major oil spills such as the 

IXTOC blowout which was the second largest in history or the 1986 spill off Panama.  
[Although this could be due to their corpses sinking.] 

 
• Stranded sea turtles were autopsied after the IXTOC oil spill and the cause of death was 

unclear. 
 
• Turtles are certainly much less likely than seabirds to suffer mortality from oiling and they 

appear to tolerate exposure to oil.  They do not clean themselves orally and thus are less 
likely than seabirds or otters to ingest oil, at least from that pathway. 

 
• Saba and Spoitila (2003) found no significant difference in survival, home range, and 

temperature preference of 16 crude oil exposed/rehabilitated turtles, 18 possibly exposed 
turtles, and 32 non-exposed turtles.  Furthermore, these authors concluded that turtles can be 
rehabilitated very successfully after an oil spill. 

 
Note that Kemp’s ridley would be extremely rare to non-existent in the Laurentian Sub-basin. 
 
References: 
 
Saba, V.S. and J.R. Spoitila. 2003.  Survival and behavior of freshwater turtles after rehabilitation from 

an oil spill.  Environmental Pollution 126:  213-223. 
 
Comment No. 97 
 
Section 7.5, page 380 
 
1st paragraph.  The Guidelines should be properly cited and referenced.   
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CPC Response 
 
C-NOPB, C-NSOPB and NEB 1994.  Guidelines respecting physical environmental programs during 

petroleum drilling and production activities on frontier lands.  Prepared by Canada – 
Newfoundland Offshore Petroleum Board, the Canada – Nova Scotia Offshore Petroleum Board, 
and the National Energy Board, April, 1994. 

C-NLOPB. 2000. Guidelines Respecting Drilling Programs in the Newfoundland Offshore Area, 
Canada-Newfoundland and Labrador Offshore Petroleum Board, 2000. 

C-NLOPB. 2004. Geophysical, Geological, Environmental and Geotechnical Program Guidelines, 
Canada-Newfoundland and Labrador Offshore Petroleum Board, April 2004.  

NEB, C-NOPB and C-NSOPB. 1999. Guidelines respecting the selection of chemicals intended to be 
used in conjunction with offshore drilling and production activities on frontier lands. Prepared by 
National Energy Board, Canada – Newfoundland Offshore Petroleum Board and the, Canada – 
Nova Scotia Offshore Petroleum Board. 16 p. 

NEB, C-NOPB and C-NSOPB. 2002. Offshore waste treatment guidelines. Prepared by National Energy 
Board, Canada – Newfoundland Offshore Petroleum Board and the Canada – Nova Scotia 
Offshore Petroleum Board. 11 p + App. 

 
Comment No. 98 
 
This is a list of monitoring activities.  The need for and requirements of follow-up programs should also 
be discussed.  CEAA defines a Follow Up Program as one for verifying the accuracy of an EA and for 
determining the effectiveness of any measures taken to mitigate the adverse environmental effects of the 
project.  The discussion should also include any requirement for compensation monitoring as 
compensation is considered mitigation.   
 
CPC Response 
 
Typically there is no requirement for a follow-up monitoring program for an exploratory drilling 
program assessed by a screening level EA under the CEA Act.  For example, a follow-up program would 
be warranted if the area was known to be environmentally sensitive, there were relevant public concerns, 
predictions were uncertain, there was a need to verify mitigations, unproven techniques or technology 
were used, there were contentious cumulative effects, a new type of project, or limited scientific 
knowledge (see CEA Agency 2002). 
 
References: 
 
CEA Agency. 2002.  Follow-up programs under the Canadian Environmental Assessment Act.  

Canadian Environmental Assessment Agency Operational Policy Statement OPS/EPO-6-2002. 
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Additional Information 

 
A list of references summarizing icing conditions off the east coast is below.  Most of these references 
can be found in the C-CORE library. 
 
Brown, R.D. and T.A. Agnew.  1985.  Characteristics of marine icing in Canadian waters. Proceedings 

International Workshop on Offshore Winds and Icing, T.A. Agnew and V.R. Swail, Eds., 
Halifax, 78-94. 

Brown, R.D. and P. Roebber. 1985. The Ice Accretion Problem in Canadian Waters Related to Offshore 
Energy and Transportation Canadian Climate Centre Report No. 85-13, Downsview, 295 pp 
(unpublished manuscript). 

Brown, R.D. and P. Mitten. 1988.  Ice accretion on drilling platforms off the east coast of Canada. 
Proceedings Polartech ’88 Conference, Trondheim, Vol. 2, 409-421. 

Chung, K.K. and E.P. Lozowski. 1996.  Offshore Drilling Platform Icing:  A Review. Final Report to 
National Energy Board of Canada, 117 pp. 

Mortsch, L.D., T. Agnew, A. Saulasleja and V.R. Swail. 1985. Marine Climatological Atlas - Canadian 
East Coast.  Canadian Climate Centre Report No. 85-11, 343 pp (unpublished manuscript). 

Zakrzewski, W.P., R. Blackmore and E.P. Lozowski. 1987. Mapping the ice growth rates on sea-going 
ships in waters east of Canada.  Proceedings 2nd Canadian Workshop on Operational 
Meteorology, Halifax, 77-99. 

 
Also, the RIGICE marine icing model was upgraded by Ed Lozowski at the University of Alberta in 
2004 and should be publicly available to any consultant who wishes to use it for EA purposes. 
 
An icing bibliography is also attached for further references. 
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Baltzer, A., P. Cochonat, and D.J.W. Piper. 1994.  In situ geotechnical characterisation of sediments on 
the Scotian Slope, eastern Canadian continental margin. Marine Geology, v. 120, p. 291-308. 

Bonifay, D. and D.J.W. Piper.  1988.  Probable Late Wisconsinan ice margin on the upper continental 
slope off St. Pierre Bank, eastern Canada. Canadian Journal of Earth Sciences, v. 25, p. 853-865. 

Jenner, K.A., D.J.W. Piper, D.C. Campbell, and D.C. Mosher. 2007.  Lithofacies and origin of late 
Quaternary mass transport deposits in submarine canyons, central Scotian Slope, Canada. 
Sedimentology. Feb 07 issue, available on line at: 
http://www.blackwellpublishing.com/journal.asp?ref=0037-0746

Mosher, D.C., D.J.W. Piper, D.C. Campbell, and K.A. Jenner. 2004.  Near surface geology and 
sediment-failure geohazards of the central Scotian Slope. American Association of Petroleum 
Geologists Bulletin, v. 88, p. 705-723. 

Piper, D.J.W.  2005.  Late Cenozoic evolution of the continental margin of eastern Canada. Norwegian 
Journal of Geology, v. 85, p. 231-244. 

Piper, D J W and R A. Brunt. 2006.  High-resolution seismic transects of the upper continental slope off 
southeastern Canada; Geological Survey of Canada, Open File 5310, 77 p. 

Piper, D.J.W. and A.W.A. MacDonald. 2002.  Timing and position of late Wisconsinan ice margins on 
the upper slope seaward of the Laurentian Channel. Geog. phys. Quat. 55, 131-140. 

Piper, D.J.W., A.W.A. MacDonald, S. Ingram, G.L Williams, and C. McCall. 2005.  Late Cenozoic 
architecture of the St Pierre Slope. Canadian Journal of Earth Sciences, v. 42, p. 1987-2000. 

Piper, D.J.W., D.C. Mosher, B.J. Gauley, K. Jenner, and D.C. Campbell. 2003.  The chronology and 
recurrence of submarine mass movements on the continental slope off southeastern Canada.  In: 
Locat, J. & Mienert, J., Submarine mass movements and their consequences. Kluwer, Dordrecht, 
299-306. 

Savoye, B., P. Cochonat, and D.J.W. Piper.  1990.  Seismic evidence for a complex slide near the wreck 
of the Titanic:  model of an instability corridor for non-channeled gravity events. Marine 
Geology, v. 91, p. 281-298. 
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References Provided By CWS 

 
Leach’s Storm-Petrel: 
 
Robertson, G.J., J. Russell and D. Fifield.  2002.  Breeding population estimates for three Leach’s 

Storm-petrel colonies in southeastern Newfoundland, 2001.  Canadian Wildlife Service 
Technical Report Series No. 380.  Atlantic Region.  

Stenhouse, I.J., G.J Robertson and W.A. Montevecchi.  2000.  Herring Gull Larus argentatus predation 
on Leach’s Storm-Petrels Oceanodroma leucorhoa breeding on Great Island, Newfoundland. 
Atlantic Seabirds 2: 35-44. 

 
Northern Fulmar: 
 
Stenhouse, I.J., and W.A. Montevecchi. 1999.  Increasing and expanding populations of breeding 

Northern Fulmars in Atlantic Canada. Waterbirds 22: 382-391.  
 
Manx Shearwater: 
 
Robertson, G. J. 2002.  Current status of the Manx Shearwater, Puffinus puffinus, colony on Middle 

Lawn Island, Newfoundland.  Northeastern Naturalist 9: 317-324. 
 
CPC Response 
 
CPC appreciates the additional reference material. 
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Appendix 1:  New Figures / Map / Table 

 

Harvest, Atlantic Cod, Adjacent Unit Areas, 1986-2005
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Figure 4.4.  1986 – 2005 Cod Harvest, Adjacent Unit Areas. 
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Harvest, Redfish, Adjacent Unit Areas, 1986-2005
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Figure 4.5.  1986 – 2005 Redfish (spp.) Harvest, Adjacent Unit Areas. 

Harvest, White Hake, Adjacent Unit Areas, 1986-2005
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Figure 4.6.  1986 – 2005 White Hake Harvest, Adjacent Unit Areas. 
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Harvest, Skate, Adjacent Unit Areas, 1986-2005
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Figure 4.7.  1986 – 2005 Skate (spp.) Harvest, Adjacent Unit Areas.  

Harvest, Snow Crab, Adjacent Unit Areas, 1986-2005
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Figure 4.8.   1986 – 2005 Snow Crab Harvest, Adjacent Unit Areas. 
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Figure 4.55.   Halibut Survey Set Locations (approximate), 2003. 
 



 
New Table 4.13 (or simply replace Row 10, 3PS Totals) 
 
Table 17 Frequency of Vessel Sizes within 3PS and 4VS, 1995 – 2001. 
 

 

Length 

 

1995 

 

1996 

 

1997 

 

1998 

 

1999 

 

2000 

 

2001 

 
NAFO 3PS 
 

1-34.9 ft 266 204 305 454 6,256 5,451 11

35-44.9 ft 527 808 1,352 3,021 5,434 5,444 99

45-64.9 ft 586 462 604 1,245 1,080 911 64

65-99.9 ft 361 103 83 357 416 288 130

100-124.9 ft 203 148 71 274 170 244 188

>124.9 ft 513 585 471 1,167 1,269 1,621 154

Missing - - - - - - 7,361

 
Total 
 

2,456 2,310 2,886 6,518 14,625 13,959 8,007

 
NAFO 4VS 
 

1-34.9 ft    
46  

  
73 

  
58 

  
26 

   
141  

  
57 

 
46 

35-44.9 ft    
876  

  
661 

  
674 

  
631 

   
730  

  
1,279 

 
1,329 

45-64.9 ft    
856  

  
668 

  
479 

  
349 

   
355  

  
592 

 
580 

65-99.9 ft    
448  

  
234 

  
255 

  
173 

   
170  

  
161 

 
194 

100-124.9 ft    
200  

  
198 

  
319 

  
400 

   
566  

  
453 

 
267 

>124.9 ft    
913  

  
781 

  
753 

  
1,890 

   
2,264  

  
1,112 

 
450 

Missing                 -                   -                   -                   -                   -                   -    
1,148 

 
Total 
 

          3,339            2,615           2,538           3,469           4,226            3,654           4,014 

(based on Table 6, Appendix C, JWEL 2003) 
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