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PART A:  GENERAL INFORMATION  
 
Screening Date July 27, 2006

EA Title Orphan Basin Controlled Source Electromagnetic 
Survey Program Environmental Assessment 

Proponent ExxonMobil Canada Ltd. 
 St. John’s NL 

Contact Mr. Rob Dunphy 
 
C-NLOPB File No. 8929-E038-002E 

Referral Date June 08, 2006 
  

EA Start Date June 12, 2006 

Location Orphan Basin Area, North of Grand Banks (ELs 
1073/1074/1075/1076/1077/1078/1079/1080) 

PART B:  Project Information 
On June 08, 2006, ExxonMobil Canada Ltd. submitted an environmental assessment report 
“Orphan Basin Controlled Source Electromagnetic Survey Program Environmental 
Assessment” (CSEM EA) (LGL 2006) is in support of its application to conduct a controlled 
sources electromagnetic survey (CSEM).  The CSEM  provides an environmental 
assessment of a multi-year resistivity survey in the Orphan Basin area, commencing in 
2006.  Additional surveys may be undertaken in 2007.   

1 Description of Project 
ExxonMobil Canada Ltd., the Proponent, is proposing to conduct a Controlled Source 
Electromagnetic Surveys (CSEM) or resistivity mapping over the area covered by 
exploration licences (ELs) 1073/1074/1075/1076/1077/1078/1079/1080 in the Orphan Basin 
area of the Newfoundland and Labrador Offshore area.  CSEM is used to supplement 3-D 
seismic data to discriminate petroleum from water if the reservoir structure is known.  The 
CSEM will take place over ELs 1073-1080 and an additional 20 km area surrounding the 
ELs to accommodate ship turning radius (the Project Area – see Table in Section 3.2).  For 
the 2006-2007 surveys, three targets have been identified:  (1) Great Barasway, (2) Chapel 
Arm, and (3) Sunnyside.  Water depths range from about 1,500 m to 2,750 m.  The total 
duration of the 2006-2007 program is anticipated to be 64 days.  There will be 
approximately 49 days of field data acquisition and the remaining days would include 
transit, equipment deployment and retrieval, weather and technical downtime.   
 
CSEM uses an electrical source towed approximately 50 m above the sea bottom and a 
current (about 1,000A) which will be alternating and of very low frequency (about 0.25 Hz).  
However, this will be determined on site after initial testing.  The receivers are dipole 



antennas that are placed on the bottom with concrete blocks (about 1 m x 1 m x 10-15 cm). 
 After field data acquisition, the receivers are released remotely by acoustic releases and 
retrieved and the blocks are left on the bottom.  Helicopters may be used to ferry personnel 
and lightweight supplies to the vessel if it is equipped with a heli-deck.  Helicopter logistic 
support would be based in St. John’s. 
 
The initial survey will begin in August and running until September/October 2006.  In 2007, 
the CSEM survey will occur between May and October.  If subsequent surveys are planned 
from 2008 through to 2013, they will be undertaken during the May –October timeframe.   
 
At the time of application for subsequent geophysical program authorizations in the Study 
Area in 2007, the Operator will be required to provide information to the C-NLOPB which 
outlines the proposed activities, confirms that the proposed program activities falls within 
the scope of the previously assessed program, and indicates if with this information, the EA 
predictions remain valid.  In addition, the Operator will be required to provide information 
regarding the adaptive management of requirements of the SARA into program activities 
(e.g., introduction of new species or critical habitat to Schedule I; additional mitigations; 
implementation of recovery strategies and/or monitoring plans).  If there are any changes in 
the scope or information available which may alter the EA conclusions, then a revised EA 
will be required at the time of authorization renewal.   

2 Description of Environment 
The CSEM EA describes the Valued Ecosystem Components (VECs) that have the 
potential to be affected by electromagnetic survey activities as fish and commercial 
fisheries, benthos, marine mammals and sea turtles, marine birds, species at risk, and 
fisheries research.  The following sections provide a summary of the environmental factors 
described in the CSEM EA.  Additional information can be found in “Orphan Basin Strategic 
Environmental Assessment” (SEA) (LGL 2003), “3-D Seismic EA” (Buchanan et al., 2004), 
“Orphan Basin Exploration Drilling Program EA” (LGL 2005), and the “Orphan Basin 
Exploration Drilling Program EA Addendum” (LGL 2006). 

2.1 Physical Environment 
A detailed description of the physical environment is presented in the documents listed in 
Section 2 above.  The Project Area is located in the area north of the Grand Banks known 
as the Orphan Basin, about 300 km northeast of St. John’s, Newfoundland and Labrador in 
water depths ranging from 500 to 3,000 m.  Reduced visibility occurs primarily to fog, both 
advection fog and frontal fog.  Visibility is best in the autumn and winter months between 
September and February (LGL 2005).  During the 2004 seismic monitoring program in the 
Orphan Basin, Environmental Officers (EOs) collected environmental data, including 
systematic records of visibility.  During 1,198 hours of observations from the seismic ship, 
22.4% were limited by visibility <500 m.  Poor visibility due to fog was most evident in July 
when 33.0% of sighting conditions were <500 m. 
 
LGL (2005) report that mean sea surface temperatures range from 2.8oC (mean) in March 
to 12.2oC in August.  Mean air temperatures range from a low of -0.7oC in January and 
February to 12.9oC in August. 
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On average, winter winds are from the west in the project area.  A prevailing southwest 
wind occurs in the summer months (LGL 2005).  The highest wind of 32 m/s occurred in 
December from the west at the southern grid point.  With the exception of July, gale force 
winds (17.2 to 24.4 m/s) occurred in any month.  Storm force winds (24.5 to 32.6 m/s) 
occurred in January, February, March, November and December at the northwestern grid 
point.  In addition to these months, storm force winds also occurred in October at the 
southern grid point.  Hurricane force winds (greater or equal to 32.7 m/s) did not occur at 
either location although a maximum of 31.91 m/s occurred at the southern location in 
December. 

Wave data presented in LGL (2005) show that the highest sea states occur in the Project 
Area during storm events, which typically occur from October to March.  The lowest 
significant wave height in the area ranges from 1.7 m (monthly mean) in July to 4.1 m 
(monthly mean) in January. 
 
Current data was obtained at various locations (67 to 900 m depth) on the Northeast 
Newfoundland Slope and one location (2,738 m) in the Orphan Basin (LGL 2006).  At 
approximately 80 m, the current speed reaches a maximum value between 54 cm/s and 70 
cm/s during January and 45 cm/s during the summer period from June to August.  The 
mean speed ranges from 15 cm/s to 19.5 cm/s with high standard deviations of 
approximately 10 cm/s.  Seasonal variability for wind speed and significant wave height is 
greater during the winter than during the summer months.  
 
The project area can expect to see sea ice cover once every three years and can vary in 
duration from one week to eleven weeks (LGL 2005).  Sea ice can vary in thickness from 
30 to 100 cm.  Sea ice reaches peak coverage in the Project area in March (42%) but can 
remain at high levels through April before retreating rapidly northward (LGL 2005). 
 
There is clearly a west to east reduction in iceberg distributions caused by moving out of 
the main flow of the Labrador Current.  The iceberg data indicate that the Orphan Basin 
exploratory license areas are subject to much lighter iceberg distributions than those found 
on the northeastern Grand Banks, which currently stand at a maximum annual distribution 
of 217 and a mean of 44 (PAL 2003). 

2.2 Biological Environment 
2.2.1 Benthos 
Previous EA studies have focused on the Grand Banks continental shelf.  At present, no 
existing published studies of benthic community composition specifically for the CSEM 
Study Area could be identified (Gilkinson 1986 in CSEM EA).  The Study Area 
encompasses continental slope environments as well as abyssal habitats with depths that 
range from 500 to 3,000+m.  This area is influenced by cold arctic and subarctic waters as 
well as by warmer North Atlantic waters that also influence the eastern and southern edges 
of the Grand Banks.  Box core samples were collected by LGL during June and July 2004 
at four locations in very deep (>2,000 m) water within the Project Area.  The samples 
included a number of invertebrate species such as polychaete worms, protozoans, 
polychaetes and crustaceans including cumaceans, isopods, and amphipods.  No corals 
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were collected in the four samples. 
 
Deep-water corals are reviewed in detail in LGL (2005, 2006).  Deep-water corals generally 
occur on the ocean bottom at depths exceeding 150 m (often >200 m in Atlantic Canada).  
Some of these filter-feeding animals form “fields” or “forests,” while others are much smaller 
and remain solitary.  Research trawl surveys conducted off Nova Scotia, Newfoundland and 
Labrador, and in the Arctic region between 1999 and 2001 collected 57 deep-water coral 
specimens.  Coral specimens were collected at average depths ranging from 319 to 622 m 
in Newfoundland and Labrador waters.  They includes Acanella arbuscula, Acanthogorgia 
armata, Paragorgia arborea (Bubblegum coral), Paramuricea spp. (Black coral), Primnoa 
resedaeformis (Sea corn).  
 
Recently, coral distributions in Newfoundland and Labrador waters were mapped using 
coral samples and records from DFO research vessel survey trawls between fall 2003 to 
winter 2005, and fisheries observers aboard commercial fishing vessels during April 2004 to 
March 2005 (Edinger et al., in draft 2005).  Nineteen species of corals were recorded, 
including seven horny corals (gorgonians), three soft corals (alcyonareans), six seapens 
(pennatulaceans), two-cup corals (scleractinians), and one black coral (antipathians).  The 
corals were broadly distributed along the edge of the continental shelf, mostly at depths 
exceeding 300 m.  Locations of multi-coral species assemblages in Newfoundland waters 
included the northeast and eastern edges of the Northeast Newfoundland Shelf (most 
immediately west of Orphan Basin Study Area, with one hotspot of multiple species of 
Bathypathes indicated within the Study Area near the southern part of the Project Area.  In 
its review of the EA Report (LGL 2005), the Natural History Society indicated that the 
southern part of the Project Area, an area known as the Sackville Spur, has habitat 
conditions that would most likely contribute to presence of corals.  Records from Fisheries 
Observer Programs indicate this area has a low to moderate diversity and abundance of 
seep-sea corals (Natural History Society, 2006). 

2.2.2 Fish and Commercial Fisheries 
The Project Area is within North Atlantic Fisheries Organization (NAFO) Management 
Division 3L and 3K and includes portions of Unit Areas 3Kg, 3Kk and 3Le.  Most of the 
domestic fish harvesting within and near the Study Area is concentrated on the Shelf slope 
in the southwestern portion of fisheries Unit Area 3Le, and the northern part of 3Li, a small 
part of the southwestern quadrant of the Study Area (CSEM EA).  This is mostly in depths 
between 200 m and 500 m.  There was no recorded fishing activity on the proposed CSEM 
survey lines in 2004 and 2005, and very little to none in their general vicinity.  The principal 
domestic fishery (by quantity of harvest) within the Project Area throughout the year is for 
shrimp (Pandalus borealis) (97% over 2004 and 2005), with much smaller harvests (in 
2004) of turbot (Reinhardtius hippoglossoides), roughhead grenadier (Macrourus berglas), 
and snow crab (Chionoecetes opilio).  Other species that occur in the Study Area are 
capelin (Malotus villosus), American plaice (Hippoglossoides platessoides), deepwater 
redfish (Sebastes mentella), roundnose grenadier (Coryphaenoides rupestris), roughhead 
grenadier (Macrourus berglax), blue hake (Antimora rostrata), thorny skate (Raja radiate), 
and sand lance (Ammodytes spp.). 
 
Northern Shrimp, which are harvested using mobile shrimp trawls, are harvested primarily 
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from April to November.  Based on DFO catch statistics, as reported by LGL (2006), shrimp 
harvesting occurs along the southern extent of the Project Area in shrimp fishing area 7.  
They are found in water depths ranging from 150 to 600 m.  Spawning occurs once per 
year in late summer/early fall.  The eggs remain attached to the female until the following 
spring/summer. 
 
Turbot has made up a relatively small proportion of the 2001-2005 Study Area harvest and 
has been generally declining over this period, ranging from 243 t in 2001 to 0 t in 2005 
(CSEM EA).  Harvesting for Greenland halibut occurs in the southwest corner of the Study 
Area, although this activity is actually turbot caught by shrimp trawls and discarded.  The 
closest directed harvest is in 3Ld to the west of the Study Area and in 3Kg to the northwest, 
where it tends to be taken between 200 m and 1000 m depths.  Spawning occurs in the 
Davis Strait area during the winter and early spring.  Spawning may also occur in the 
Laurentian Channel and Gulf of St. Lawrence during winter months.  The most intense 
feeding occurs in the summer where Greenland halibut feed on capelin, cod (Atlantic and 
polar), young Greenland halibut, grenadier, redfish, and other species.  
 
Snow crab represents a very small part of the Study Area catch, making up less than 2 t in 
2005 (CSEM EA), overall a decline.  Harvesting is concentrated well to the west and south 
of the Study Area.  Snow crab harvesting occurs from May to November using fixed gear 
(crab pots).  Snow crabs mate in the spring, and the females carry the egg masses for up to 
two years prior to larval hatch.  Hatching typically occurs in the late spring or early summer. 
 Snow crab diet includes fish, clams, polychaetes, brittle stars, shrimp, crabs and other 
crustaceans. 
 
Other species of potential ecological importance, as determined by an examination of 
commercial logbooks, DFO research survey, and observer data, as well as making up a 
substantial proportion of the DFO 2002-2004 survey catches within and proximate to the 
Orphan Basin Study Area, include: capelin (Mallotus villosus); American plaice 
(Hippoglossoides platessoides); deepwater redfish (Sebastes mentella); roughhead 
grenadier (Macrourus berglax); blue hake (Antimora rostrata); thorny skate (raja radiata); 
and sand lance (Ammodytes spp.).  The spatial distributions of the 2002-2004 DFO 
research survey catch numbers and catch weights of snow crab, Greenland halibut, 
wolffish, and Atlantic cod are also summarized in LGL 2006.   

2.2.3 Species at Risk 
There are several Species At Risk (SAR) under the Species at Risk Act (SARA) and 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) listed species that 
may occur in the Project Area.  They are listed in the table below and described in the 
CSEM EA and the Orphan Basin SEA and EA reports. 

Species SARA Status COSEWIC Listing 
Blue Whale (Balaenoptera musculus) Schedule 1 – Endangered  
North Atlantic Right Whale 
(Eubalaena glacialis) 

Schedule 1 - Endangered  

Leatherback sea turtle (Dermochelys Schedule 1 - Endangered  
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coriacea) 
Northern Bottlenose Whale 
(Hyperoodon ampullatus) (Scotian 
Shelf population) 

Schedule 1 - Endangered  

Atlantic Salmon (Salmo salar) (Bay 
of Fundy) 

Schedule 1 - Endangered  

Northern Wolffish (Anarhichas 
denticulatus) 

Schedule 1 – Threatened  

Spotted Wolffish (Anarhichas minor) Schedule 1 – Threatened  
Atlantic (Striped) Wolffish 
(Megaptera novaeangliae); 

Schedule 1 – Special 
Concern 

 

Ivory Gull (Pagophila eburnean) Schedule 1 – Special 
Concern 

Endangered (April 2006) 

Harbour Porpoise (Phocena 
phocean) Northwest Atlantic 
population) 

Schedule 2 – Threatened Special Concern (April 
2006) 

Fin Whale (Balaenophera 
physalus) (Atlantic population) 

Schedule 3 – Special 
Concern 

Special Concern (May 
2005) 

Sowerby’s Beaked Whale 
(Mesoplodon bidens) 

Schedule 3 – Special 
Concern 

Special Concern (April 
1989) 

Atlantic Cod (Gadus morhua) 
Newfoundland and Labrador 
population 

Schedule 3 – Special 
Concern 

Endangered (May 2003) 

Porbeagle Shark (Lamna nasus)  Endangered (April 2004) 
White Shark (Carcharodon 
carcharias) 

 Endangered (April 2006) 

Cusk (Brosme brosme)  Threatened (April 2003) 
Shortfin Mako Shark (Isurus 
oxyrinchus) 

 Threatened (April 2006) 

American Eel (Anguilla rostrata)  Special Concern (April 
2006) 

Blue Shark (Prionace glauca)  Special Concern (April 
2006) 

 
Atlantic cod (Gadus morhua) (also know as northern cod) have historically been distributed 
throughout Newfoundland and Labrador waters.  Spawning historically occurred on the 
northeast Newfoundland shelf in late winter and spring.  The fish then migrated shoreward 
across the shelf to the inshore feeding grounds, annually traversing distances of 500 km 
and more.  Most cod are found in waters shallower than the 900 m depth.  Maps for the 
1992-2000 period indicate that Atlantic cod were more abundant in the vicinity of the 
southern part of the Project Area during spring compared to fall.  The most recent 
assessment of the status of the northern (2J+3KL) cod stock was conducted in February 
2003.  The 2003 research bottom-trawl surveys during both spring and fall indicated that 
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the biomass of cod in the offshore remains extremely low (1% of the average during the 
1980s) (LGL 2005).  A substantial portion of the cod stock once typically over wintered on 
the northeastern slope of the Grand Bank and the Nose of the Bank, prior to the collapse of 
the stock.  There have not been any recent winter surveys in these areas so present day 
cod concentrations are unknown. 
 
In the northwest Atlantic, there are three wolffish species (Anarhichus spp.).  Kulka et al. 
(2004), as reported in the Addendum (LGL 2006) examined changes in distribution and 
habitat associations of three species of wolffish on the Grand Banks and Labrador Shelf 
using data collected during the DFO RV surveys in the spring and fall between 1971 and 
2003.  The three wolffish species are at the center of their distributions, reaching highest 
density and covering the largest areas on the northeast Newfoundland and Labrador Shelf. 
 On the Shelf, they distribute over a wide range of depths (25 to 1,400 m) with the northern 
wolffish exhibiting the widest distribution of the three species, and the Atlantic or striped 
wolffish exhibiting the narrowest.  All three wolffish species appear to be associated with an 
extremely narrow range of bottom water temperature (1.5 to 4.5 oC).  These fish appear to 
avoid areas where water temperature is <0oC.  Atlantic wolffish and spotted wolffish were 
widely distributed on various sediment types while northern wolffish appear to prefer areas 
with sediments consisting of sand/shell hash, gravely sand and/or rock.  Atlantic wolffish 
occurring in near-shore areas appear to avoid areas where there is potential for the 
substrate to get stirred up (e.g., mud).  The distributions of both northern and spotted 
wolffish indicated by 1995-2003 trawl data are concentrated towards the Shelf edge, 
including areas that occur within the Orphan Basin Study Area.  They are thought to spawn 
during the late fall/early winter months.  The juvenile stages of all three wolffish species 
appear to be semi-pelagic.  The spotted wolffish and striped wolffish are regarded as 
commercial species in Newfoundland waters while the northern wolffish is not. 
 
Ivory Gulls breed in high Arctic Canada, Greenland and northern Eurasia.  It winters within 
its breeding range and farther south on sea ice.  The 2002 and 2003 surveys of historic 
breeding sites in the Canadian Arctic showed an 80% decline in the numbers of nesting 
Ivory Gulls (Gilchrist and Malory 2005).  The Ivory Gull may occasionally occur in the 
Orphan Basin when pack ice reaches the annual southern extremity in February and 
March.  Ivory Gulls were observed at the same latitude as the Orphan Basin during aerial 
surveys suggesting that they could occur in the Orphan Basin during years of sufficient ice 
cover. 
 
LGL (2005) report that the blue whale is rarely sighted on the Grand Banks and is probably 
relatively uncommon within the Study Area.  Information on their abundance is limited.  Blue 
whale abundance in the North Atlantic is currently thought to range from 600 to 1,500 
individuals, however little is known about the distribution and abundance of blue whales in 
the northwest Atlantic – especially the waters off eastern Newfoundland (LGL 2006). 
 
The North Atlantic right whale is the most endangered species in the northwest Atlantic.  
1996 population estimates indicate that there are approximately 284 individuals. 
 
Population estimates of Leatherback sea turtles are between 26,000 and 43,000 species 
worldwide (LGL 2005).  Adult leatherback sea turtles are commonly sighted in the waters 
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off Newfoundland from June to October, with peak abundance in August.  Leatherback sea 
turtles have been caught incidentally during commercial fish harvesting in Newfoundland 
waters.  Most of the captures occur near the 200 m isobath from June to November. 
 
Chevron has indicated that they will continue to monitor the listings and assess their 
activities relative to any future relevant SARA listings, Recovery Strategies Action Plans. 

2.2.4 Marine Birds 
A description of marine birds commonly found in the Project Area can be found in the 
CSEM EA and the Orphan Basin SEA and EA reports.  There is little data specifically for 
seabird distribution in the Project Area.  However, comprehensive seabird surveys were 
conducted during the 3-D seismic survey programs in the Orphan Basin within blocks EL 
1073-1080 during the summer of 2004 (26 June – 17 September) and 2005 (14 May – 24 
September).  Surveys consisted of ten-minute counts.  A total of 968 ten-minute counts 
were conducted in 2004 and 521 in 2005 over this time period.  In addition, a second 
survey program was conducted from the RV Hudson, which was also working in the Orphan 
Basin, 24 June – 7 July.  A LGL biologist conducted a total of 12.8 hours of surveying along 
74.5 km of survey route in the time period.  The CSEM EA lists 28 species that are likely to 
occur in the area.  The main species groups that occur in the Project Area include Alcidae 
(Dovekie, Murres – Common and Thick-billed, Razor Bill and Atlantic puffin), Laridae 
(Skuas – Great and South Polar, Jaegers – Pomarine, Parasitic, and Long-tailed; Gulls – 
Herring, Iceland, Glausous, Great Black-backed, and Ivory; Black-legged Kittiwake and 
Arctic Tern), Sulidae (Northern Gannet), Hydrobatidae (Wilson’s and Leach’s Storm 
Petrels); Phalaropodinae (Pharlarope – Red and Red-necked), and Procellariidae (Northern 
Fulmar; Cory’s, Greater, Sooty and Manx Shearwaters). 

2.2.5 Marine Mammals and Sea Turtles 
At least 21 species of marine mammal may occur in the region of the Orphan Basin 
including 16 species of cetaceans (whales and dolphins) and five species of phocids 
(seals).  These are listed in the CSEM EA.  As part of the exploration licence holders’ 
monitoring and mitigation program, marine mammal surveys were conducted aboard 
seismic vessels in the 2004 and 2005 seismic operations.  In 2004, a 3-D seismic program 
occurred from 26 June to 18 September.  In total, there were 1,198 h of observation along 
10,541 km.  Of this effort, 596 h (5,038 km) occurred during periods when the array was 
inactive and 602 h (5,503 km) occurred during periods when the array was active.  In total, 
there were 151 sightings of 1,397 marine mammals during systematic watches.  In 2005, a 
3-D seismic program occurred from 12 May to 10 October.  In total, there were 2,656 h of 
observation along 22,664 km.  Observation hours totalled 2321 h along 20,027 km (501 h 
with no airguns and 1820 h with airgun operations).  In total, there were 409 sightings of 
3,554 marine mammals during systematic watches within the Seismic Analyses Area.  The 
second monitoring program in 2004 was from a research vessel during 24 June to 7 July 
2004.  In total, there were 61.7 h of observations along 485 km (25.5 h stationary and 36.2 
h moving).  In total, there were 20 sightings of 116 marine mammals during systematic 
watches and incidentally.  Of the 21 species of marine mammals listed, 15 were sighted in 
the Orphan Basin Project Area during 2004 and 2005 monitoring.  An additional species, 
striped dolphin, not previously listed, was also sighted in the Orphan Basin.   
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The leatherback (Sermochelys coriacea), the loggerhead (Caretta caretta) and the Kemp’s 
Ridley (Lepidochelys kempii) sea turtles may all be found in the Orphan Basin (CSEM EA). 
 The leatherback turtle is listed as endangered under Schedule 1 of SARA.  Sea turtles 
were not observed during the 2004 and 2005 monitoring programs in the Orphan Basin.  In 
addition, leatherbacks equipped with satellite tags did not occur in the Project Area but 
some did migrate through the Grand Banks south of Newfoundland.   

2.2.6 Fisheries Research 
There is potential for overlap with the CSEM and a DFO research vessel survey in 3K,L for 
multi-species.  The following surveys are anticipated within the Study Area in 2006.  In the 
3K area, six multi-species surveys will likely be undertaken from the 01 October to the end 
of December, each taking 11-14 days to complete.  In the 3L area, three multi-species 
surveys will likely be undertaken from mid-May to mid-June, each taking between 7-14 days 
to complete.  In the Grand Banks area, up to six multi-species surveys will likely be 
undertaken from 01 October to the end of December, each taking between 7-14 days to 
complete.  There will be an exploratory/experimental fishery for hagfish conduced in late 
summer/early fall in the northern two-thirds of NAFO Division 3L.  This could potentially 
overlap with a substantial portion of the Orphan Basin Study Area (i.e., NAFO Unit Areas 
3Le, 3Li).   Communication with DFO will avoid potential overlap. 

PART C:  ENVIRONMENTAL ASSESSMENT PROCESS
3. Procedures 
The C-NLOPB has carried out an environmental screening for the proposed exploratory 
drilling program based on the Geophysical Survey Application and specialist advice.   
 
In support of exploration activities in the Orphan Basin area and in keeping with the 
Geophysical, Geological, Environmental and Geotechnical Program Guidelines (C-NLOPB, 
April 2004), ExxonMobil is required to submit an environmental assessment report.  
However, the issuance of an authorization pursuant to Section 138(1)(b) of the Canada-
Newfoundland Atlantic Accord Implementation Act and Section 134(1)(b) of the Canada-
Newfoundland and Labrador Atlantic Accord Implementation Newfoundland and Labrador 
Act (the Accord Acts) for this program does not require an assessment pursuant to the 
Canadian Environmental Assessment Act.  The C-NLOPB has carried out an environmental 
screening for the proposed CSEM, based on the Application, specialist advice and public 
concerns documented by the proponent. 
 
It is the obligation of the C-NLOPB to consider which physical works and undertakings in 
relation to the proposed Project fall within the scope of the Project.  There are no 
associated physical works that should be included in the scope of the Project.  

3.1 Scope of Project 
ExxonMobil Canada Ltd. is proposing to conduct a CSEM survey on ELs 1073 to 1080 in 
the Orphan Basin area of the Newfoundland and Labrador offshore area.  It is proposed 
that the surveys will take two years to complete with the initial survey beginning in August 
2006 and running until September/October 2006.  In 2007, CSEM will occur between May 
and October 2007.  Additional surveys may be undertaken in the May to October period 
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from 2008 through to 2013.   
 
The CSEM program involves placement of dipole receivers, anchored to concrete blocks, in 
a grid pattern on the seafloor.  A low frequency electromagnetic source is towed 
approximately 50 m above the receivers to measure electrical resistance.  The receivers 
are released from the concrete blocks and retrieved from the sea surface.  The concrete 
blocks remain on the sea floor and will disintegrate over time.  Heli-support will be provided. 
  
 
The 2006-2007 survey will occur in three areas in the Study Area, Great Barasway 
(northeast corner); Chapel Arm (southeast) and Sunnyside (southwest).  The Great 
Barasway survey will take approximately 19 days and includes the placement of 46 
receivers over 387 km of active source lines.  Chapel Arm involves the placement of 54 
receivers over 555 km of active sources lines with data collection taking approximately 18 
days.  Sunnyside will have 39 receiver locations with 289 km of active source lines over 12 
days.   

3.2 Boundaries 
The boundaries of the Project are defined in the CSEM EA as follows and are acceptable to 
the C-NLOPB. 

Boundary Description 
Temporal July to October 2006; May to October, 2007 - 2013 

Project Area defined as the area of the ELs, plus an additional 20 km strip around 
the EL perimeter to accommodate ship turning radius 

Study Area Comprising all the ELs (1073 to 1080) plus adjacent areas that 
feature in the discussion for potential effects (identical to previous 
Orphan Basin assessments).  It is defined by 50oN 49oW, 50oN 45oW, 
47oN 49oW, 47oN 45oW. 

CSEM Program 
Area 

specific areas (Great Barasway (GB) Program Area, Chapel Arm 
(CA) Program Area, Sunnyside (SS) Program Area) for survey 
operations in 2006 or 2007.   

 
3.3 Scope of Assessment 
Before issuing an authorization under the Canada-Newfoundland Atlantic Accord 
Implementation Act and the Canada-Newfoundland and Labrador Atlantic Accord 
Implementation Newfoundland and Labrador Act, the Board must assess the proposed 
work or activity to determine its potential environmental effects.  This objective is achieved 
by a review of information submitted in support of the application for authorization.   

4. Consultation 
4.1 Consultation carried out by ExxonMobil Canada Ltd. 
ExxonMobil Canada Ltd., as reported in the CSEM EA, consulted with federal government 
departments (DFO, Environment Canada), the Natural History Society, Alder Institute, One 
Ocean, Fish, Food and Allied Workers Union (FFAWU), Association of Seafood Producers, 
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and Fishery Products International.  The purpose of these consultations was to provide 
further details about the CSEM technology, describe the planned survey, identify any issues 
and concerns, and gather additional information relevant to the preparation of the EA 
report.  The results of those consultation sessions, and issues identified are documented in 
the CSEM EA.  Most of the questions and comments from various stakeholders were 
related to the nature and operation of CSEM technology in general.  No significant concerns 
or issues were raised about potential negative effects from the proposed survey on the 
marine environment, marine resources or on established fishing activities.  There were 
however, questions about existing research data on the known effects of CSEM survey 
operations, survey timing and proposed monitoring programs.  These issues are addressed 
as appropriate within the EA.  Stakeholders identified no issues or concerns outside of 
those addressed by the Proponents. 
 
The C-NLOPB is satisfied that the consultations carried out by ExxonMobil Canada Ltd. 
during preparation of the EAs and reported on in the CSEM EA included all elements of the 
Project, and that ExxonMobil Canada Ltd. addressed any concerns in the EA.  The C-
NLOPB is not aware of any public concerns with respect to the environmental effects of the 
project, and does not require that further consultations be undertaken.  

4.2 Consultations with Federal Authorities and Government Departments  
In support of the application process and in keeping with the Geophysical, Geological, 
Environmental and Geotechnical Program Guidelines (C-NLOPB 2004), various federal and 
provincial government departments were notified on 12 June 2006 regarding the 
ExxonMobil Canada Ltd. program.  The following agencies were provided with the 
environmental assessment report for review: 
 
 - Department of Fisheries and Oceans (DFO) 
 - Environment Canada 
 - Department of Environment and Conservation 
 - Department of Fisheries and Aquaculture 
 - Department of Natural Resources  
 
DFO responded on 14 July 2006 with comments on the CSEM EA report.  Many of  the 
comments were editorial and will be provided to ExxonMobil Canada Ltd. for their response. 
 However, DFO is concerned about the potential impact of electromagnetic fields on the fish 
behaviour.  They recommended that research be carried out to determine if there are 
behavioural responses to fish exposed to electromagnetic fields by measuring melatonin 
levels in fish species.  The C-NLOPB will pursue this research study with the Environmental 
Studies Research Fund (ESRF) Management Board.   
 
Environment Canada replied on 17 July 2006 that disposal of concrete blocks would not 
require a disposal at sea permit.  EC recommended that seabird monitoring should be done 
by a qualified ornithologist using the Canadian Wildlife Service (CWS) protocol and 
releasing of stranded storm-petrels or other species should be done using approved 
protocol.  The Operator indicated in the CSEM EA that seabird observations will be 
undertaken by trained observers using the CWS protocol.  They also outlined a number of 
mitigative measures for various activities on the vessel and provided a number of editorial 
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comments.  These mitigations and editorial comments will be provided to ExxonMobil 
Canada Ltd.   

5. Environmental Effects Analysis 
5.1 Methodology 
The C-NLOPB reviewed the environmental effects analysis presented by ExxonMobil 
Canada Ltd. in the CSEM EA.  A VEC based assessment based on the interaction of 
project activities (i.e., receiver deployment, receiver retrieval, CSEM, towing operation, 
lights, small accidental spills) on these VECs, was used in assessing environmental effects, 
including cumulative effects.  This methodology is the same as all previous EAs for the 
orphan Basin (e.g. Buchanan et al. 2004, LGL 2005, 2006).  The environmental 
assessment methodology and approach used by the Proponent is acceptable to the C-
NLOPB.  The C-NLOPB’s environmental effects analysis uses the information presented by 
the operator and takes into consideration mitigation proposed by the Proponent to assess 
the potential for residual environmental effects. 
 
The potential adverse environmental effects, including cumulative effects, were assessed 
with respect to: 

• magnitude of impact; 
• geographic extent; 
• duration and frequency; 
• reversibility; and 
• ecological, socio-cultural and economic context; 

after taking mitigation measures into account, 
• significance of residual impact. 

 
The potential effect significance of residual effects, including cumulative effects, for each 
VEC is rated in this environmental screening report as follows. 
 0 = No Detectable Adverse Effect 
 1 = Detectable Effect, Not Significant 
 2 = Detectable Effect, Significant 
 3 = Detectable Effect, Unknown 
These ratings, along with the likelihood of the effect are considered in determining overall 
significance of residual effects. 

5.2 Environmental Effect Assessment 
5.1.1 Benthos/Invertebrates      0 
The CSEM EA reports that a small amount of benthic habitat (about 1 m2 per concrete 
base) will be altered as the concrete receiver base settles on the bottom.  The very low 
frequency, very short duration energy should have no effect on benthic invertebrate health. 
 Some benthic invertebrates may detect the CSEM source and may react to it.  However, 
the geographic extent of exposure will be small (<50 km2), the maximum duration of 
potential effect for any one point will be very short and any effects should be quickly 
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reversible.  The overall effects will range from no effect to negligible effect.  No specific 
mitigation is indicated.  Impacts are predicted to be negligible and not significant. 

5.1.2 Marine Fish        1 
A review of geomagnetic and electroreceptive capabilities of fish is contained in the CSEM 
EA.  It also provides a discussion on bony and cartilaginous fishes and their sensitivity to 
low frequency electromagnet alternating current.  It is predicted that any potential effects on 
bony fishes will be of small geographic extent (well within 50 km2), short duration (no more 
than a few hours), and low magnitude.  In the natural environment, fish show avoidance 
responses and swim away.  There will be no effect to negligible effect on their health or 
behaviour.  Effects on bony fishes are predicted to be not significant.  The cartilaginous 
fishes are deemed most likely able to detect the electrical fields produced by CSEM 
because of their sensitive electroreceptive organs.  In addition, while they have rapid 
escape mechanisms, all species may not be capable of sustained swimming.  However, the 
proposed survey is unlikely to disrupt any navigation abilities of elasmobranches.  The 
source current is alternating and thus any potential effect on orientation or navigation will be 
minimal.  It is predicted that any potential effects on elasmobranch fishes will be of small 
geographic extent (well within 50 km2), short duration (no more than a few hours unless 
they are traveling with the vessel), and low magnitude.  There will be no effect to negligible 
effect on their health or behaviour.  Any effects on elasmobranch fishes are predicted to be 
not significant. 

5.1.3 SARA Species       0 
SARA and COSEWIC species that may occur in the Project Area include porbeagle shark, 
blue shark, white shark, wolfish, American eel, leatherback sea turtle, Ivory gull, right whale 
and blue whale.  All of these species are unlikely to be in the Project Area and thus unlikely 
to be exposed to any risks from the surveys.  Any effects of exposure (discussed in the 
CSEM EA) would be low magnitude, small geographic extent (<50 km2), short duration (a 
few hours), and not significant. 

5.1.4 Commercial Fishing and DFO Research Surveys   0 
Fishing activity in the Orphan Basin is light as outlined in the CSEM EA.  Damage to fixed 
fishing gear (i.e., deepwater gillnets) will be avoided by use of fisheries mitigations (outlined 
in the CSEM EA) such as Notice to Mariners and the presence of a fisheries liaison officer 
(FLO).  If gear is damaged, the compensation program will alleviate any financial losses.  
Potential for gear damage will be low because of the shorter length of towed gear and the 
shorter turning radius of a CSEM vessel.  The CSEM vessel also moves very slowly (1.5-2 
kts) leaving sufficient time to react.  As indicated in the preceding sections, it is predicted 
that there will be no impact on fish species; therefore, there should be no impact on 
commercial fishing.  Taking mitigations into account, the impacts to commercial fishery is 
not likely and not significant. 
 
DFO will likely be undertaking research vessel surveys in the project area from October to 
December.  Therefore, there is potential for project overlap with the survey during October. 
 DFO has recommended that spatial and temporal buffer be established to reduce potential 
effects of the CSEM on the DFO research surveys.  The Proponent has indicated that it will 
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communicate with DFO to avoid any potential overlap.  Therefore, impacts on research 
surveys are not likely and therefore not significant.   

5.1.5 Marine Mammals and Sea Turtles    1 
The Orphan Basin monitoring program in 2004-2005 provided new distribution and 
abundance data on marine mammals within the Study Area (LGL 2006).  Baleen whales, 
dolphins, and to a lesser extent, large toothed whales, regularly occur within the Project 
Area during summer months.  The CSEM EA outlines research to date of the effects of 
electromagnetic radiation on mammals.  There should be no effect due to the ultra low 
frequency, AC current and short duration of exposure used in CSEM.  Ship strikes are 
unlikely given the slow speed (about 1.5-2 kts) of the vessel while towing the source and 
the electromagnetic source will be ramped up over a 20 to 40 minute period  Also, the 
electromagnetic source will not be operated in shallow water (<500 m) and during turns.  It 
is predicted that any effects on navigation will be of low geographic extent (maximum 50 
km2), low magnitude, and short duration (less than a few hours).  Effects of the CSEM 
survey on marine mammals will be not significant. 
 
For sea turtles, the CSEM EA indicates that they may not regularly occur in the Orphan 
Basin as evidenced by extensive surveys for marine mammals and sea turtles conducted 
during the 2004 and 2005 3-D seismic programs.  If sea turtles were present, most of the 
time they would be near-surface where any field from the source would be absent or at 
least very weak.  Based on available information (LGL 2006), adult sea turtles do not 
appear to be sensitive to or to utilize electromagnetic fields.  It is predicted that there will be 
no effect on health, and no or negligible effect on navigation (due to alternating nature of 
current and the very brief exposure period).  Therefore, the effect of CSEM surveys on sea 
turtles will be not significant. 

5.1.6 Marine Birds       0 
The CSEM EA reports that shearwaters and petrels have been shown to exhibit magnetic 
orientation.  While they are very common in Orphan Basin, there species feed near the 
surface by plunging or surface skimming and will not be exposed to the geomagnetic field 
from the source.  The two potential adverse interactions between seabirds and the project 
are stranding and accidental oiling.  Lighting will be reduced on board the survey vessel to 
minimum safe levels.  During the 2004 monitoring program, of the 43 birds stranded, 39 
were released in good health and four died.  During the 2005 seismic program, 112 of 123 
stranded seabirds were successfully released.  This mitigation measure reduced seabird 
mortalities.  ExxonMobil Canada Ltd. will be required to implement a protocol for the 
release of stranded seabirds to reduce potential effects of strandings on the vessel.   
 
Buoyancy for towed gear is either solid and/or liquid.  There is some potential for oiling of 
small numbers of seabirds if Isopar or hydraulic fluid escapes.  While there is some 
potential for effects on individual seabirds, no significant effects on seabird populations are 
predicted because the number of birds affected will be small.  Therefore, the impact will be 
not significant. 

5.1.7 Water Quality/Discharges      0 
Routine discharges, which are likely to occur during operation, are similar to those 
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associated with many typical vessel operations.  The vessels proposed for the survey are 
equipped with on-board environmental protection equipment, and a sewage treatment 
system for wastewater.  The effect of the CSEM on marine water quality will be negligible 
and not significant. 

5.2 Cumulative Environmental Effects     0 
Other activities that may occur in the Study Area include: commercial fishing, vessel traffic, 
hunting (e.g., seabirds, seals), and offshore oil and gas exploration activity.  There will be 
no or negligible cumulative effects from CSEM on commercial fishing.  The CSEM EA 
report that few ships were seen during the Orphan Basin surveys.  Therefore, potential for 
cumulative effects with other shipping is predicted to be negligible.  The majority of hunting 
in Newfoundland and Labrador waters occurs near shore from small boats and so there is 
little or no potential for cumulative effects.   
 
With regards to other offshore oil and gas activity, a 2-D seismic program is ongoing in the 
Labrador Shelf, north of the Project Area, a 3-D seismic program is ongoing in the Jeanne 
d’Arc Basin area southwest of the Project Area and production activities are continuing at 
Hibernia, White Rose and Terra Nova.  While there is temporal overall of these activities, 
there is no spatial overlap due to the large distances separating the Project with these 
ongoing activities.  Any effects from these activities will not overlap geographically with 
those in the Orphan Basin, as they are too distant from the proposed CSEM program area. 
  
 
One possible exception is the Orphan Basin drilling program, which is planned for the 
northern part of the Project Area.  In the Great Barasway area of the Project Area, an 
exploration drilling program will commence in mid-August 2006 and run for approximately 
100 days.  Therefore, there will be spatial and temporal overlap of the CSEM survey with 
exploration drilling in the project area.  The Proponent has indicated that the CSEM survey 
will be completed at all stations that overlap with the Great Barasway wellsite prior to the 
commencement of drilling activities.  If these locations cannot be completed, the survey 
design will be modified to ensure all tow lines and receivers are at a 1000 m minimum 
distance from the well location.  The EA report that for the VECs identified there would be 
no significant effect, therefore it is predicted that there will be no cumulative effects.   

5.3 Accidents and Malfunctions     0 
Accidental discharge of oil into the marine environment may result from improper 
operational procedures or, as a worst case, because of total vessel loss. 
 
The vessel is required to carry "Shipboard Oil Pollution Emergency Plan” pursuant to 
MARPOL 73/78.  The Plan contains a description of procedures and checklists, which 
govern operations involving hydrocarbons, adherence to which should prevent unintended 
"operational" releases.  
 
Effects due to accidental spills associated with the proposed operation therefore are 
considered, overall, to be detectable if they occur, but neither significant nor likely. 
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5.4 Follow-up Monitoring  Required Yes    No  
The C-NLOPB does not require follow-up monitoring to be carried out for the Project.   

6. Other Considerations 
The C-NLOPB is satisfied with the environmental information provided by ExxonMobil 
Canada Ltd. regarding the potential adverse environmental effects, which may result from 
the proposed Project and are satisfied with the operators’ proposed monitoring and 
mitigative measures. 
 
The C-NLOPB is of the view that the environmental effects from the Project in combination 
with other projects or activities that have been or will be carried out are not likely to cause 
significant adverse cumulative environmental effects. 
 
The C-NLOPB is of the view that if the proposed environmental mitigative measures 
outlined in the CSEM EA and supporting documents and those listed below are 
implemented, the Project is not likely to cause significant adverse environmental effects. 

6.1 Recommended Conditions and/or Mitigations 
The C-NLOPB recommends that the following conditions be included in the authorization if 
the Project is approved 

• ExxonMobil Canada Ltd. shall implement or cause to be implemented all the policies, 
practices, recommendations and procedures for the protection of the environment 
included in or referred to in the “Orphan Basin Controlled Source Electromagnetic 
Survey Program Environmental Assessment” and supporting documentation. 

• ExxonMobil Canada Ltd. shall implement or cause to be implemented the mitigation 
measures outlined in Appendix 2 of the Geophysical, Geological, Environmental and 
Geotechnical Program Guidelines (C-NLOPB 2004) respecting ramp-up procedures and 
marine mammal/seabird observations.   

• ExxonMobil Canada Ltd. shall shut down the electromagnetic source if a marine 
mammal or sea turtle listed as endangered or threatened (as per SARA – Schedule 1) 
including the northern right whale, Blue whale, and leatherback turtle, is observed within 
500 m of the source during ramp-up procedures.   

PART D:  SCREENING DECISION
7. Decision/Decision Date 
The Canada-Newfoundland and Labrador Offshore Petroleum Board is of the opinion that, 
taking into account the implementation of the mitigations set out in the conditions above 
and those committed to by ExxonMobil Canada Ltd., the Project is not likely to cause 
significant adverse environmental effects. 
 
 
 

 
Responsible Officer Original Signed by K. Coady   Date: July 27, 2006  
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Kimberly A. Coady 
Environmental Assessment Officer 
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