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GENERAL COMMENT 
 
Transport Canada would like to remind the proponent that mooring buoys are considered 
‘works’ therefore the placement of moorings will be subject to review under the Navigable 
Waters Protection Act (NWPA).  For further information, the proponent should consult the 
Transport Canada publication “An Owner’s Guide to Private Buoys – TP 14799E” available in 
http://www.tc.gc.ca/eng/marinesafety/tp-tp14799-menu-634.htm. 
 
Response:  

Noted. 

 
UPDATED PROJECT DESCRIPTION 
 
Offshore - 3. Alternate Offshore Loading System 
A side-by-side risk profile for the two alternatives should be completed to demonstrate relative 
risk. This would include a discussion of operational limits, failure pathways, and mitigations. 
 
Response:  

EMCP is no longer considering this option. 

 
SPECIFIC COMMENTS 
 
EMCP Comment 4: C-NLOPB 3 
“Cuttings from the surface casing will be returned to the platform and discharged” and “Cuttings 
cannot be transferred for reinjection because of hydrostatic head.” Once cuttings are on the 
platform, hydrostatic head should not be an issue as cuttings can be discharged to a pump, 
which then could move cuttings to a higher elevation. Since the platform is in the early design 
stages, relocating parts or all of the reinjection system may be possible which would facilitate 
reducing hydrostatic head. The proponent should provide more reasoning than simply 
hydrostatic head as to the impediments to re-injecting cuttings generated during drilling with 
water-based muds. 
 
The proponent’s assertion that cuttings in the third section of hole tend to be tacky is based on 
the proponent’s present understanding of the geology. The proponent should be prepared to 
evaluate the geology to determine if their assertion is factual. The proponent is asked to 
describe what is meant by “large surface systems” to dissolve the cutting prior to routing to 
subsurface injection.  
 
While “injection of large volumes of WBM cuttings potentially poses a risk for out-of-zone 
fracture and the subsequent loss of containment of the NAF materials” the referenced capacity 
limit has not been demonstrated in any geological study provided by the proponent. The 
proponent should be prepared to reassess reinjection of WBM cuttings over the life of the 
project if geology permits. 
 
Response:  

Analysis of empirical offset data from Hibernia operations has shown that the shallow soils 
will only have sufficient strength to return WBM cuttings to the lower levels of the Topsides.  
The proposed pumping system would challenge wellbore integrity by imposing hydrostatic 
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loads on the wellbore.  This could compromise structural integrity of the conductor and 
introduce risk to the installation. 

With respect to the nature of cuttings, the properties of returned cuttings from the third hole 
section are based on samples captured from Hibernia Platform operations.  Hence, they are 
based on factual observations.  Large surface systems employ pumps, troughs, tanks, and 
processing equipment to render the cuttings pumpable for an injection wellbore. 

Overall management of waste and cuttings generated from the Hebron Drilling facility is 
founded upon a balanced approach to minimize the volume of drilling waste generated and 
discharged overboard through use of a managed cuttings reinjection program to ensure 
integrity of the cuttings disposal zone, while reducing risk to the overall drilling operation.  

A primary objective of any cuttings injection program is maintaining integrity of the injection 
zone to avoid broaching and release of NAF materials in an unwanted fashion.  Injection of 
waste volumes beyond the capacity of the target zone introduces this risk.  Initial analysis 
has shown that the target zones for injection at Hebron are geologically similar to Hibernia, 
but much thinner, with correspondingly smaller capacity for waste disposal.  Thus, the 
proposed cuttings management program provides the optimal balance of safety in 
operations and environmental management with overboard discharge of materials approved 
for discharge offshore (e.g., water base cuttings from upper hole intervals) to ensure 
sufficient remaining capacity for injection of NAF materials into appropriate target zones. 

 
EMCP Comment 5: C-NLOPB 4 
The response lacks technical details to show that natural convection, as described, would occur 
and the flow sufficient to prevent anaerobic activity in the GBS. Please provide the technical 
aspects or studies, including calculation, of how the conclusion of natural convection would 
create a sufficient flow of seawater to eliminate anaerobic action in the GBS. The response 
should also consider that the cutting pile in the GBS would be a source of anaerobic bacteria, 
which could contribute to the presence of anaerobic bacteria in GBS seawater. 
 
EMCP should provide a technical discussion of how sufficient convective flow will be achieved 
to prevent anaerobic conditions from developing. 
 
Response:  

Design parameters for the natural convection seawater circulation system proposed for 
Hebron are mainly controlled by heat dissipation requirements inside the GBS shaft.  Heat 
inside the shaft is generated by drilling conductors, export risers, oil in the storage cells and 
other permanent mechanical outfitting, including allowances for future development risers.  
Inlet and outlet piping is sized and installed such that sufficient flow circulates in and out of 
the shaft to prevent the water temperature inside the shaft from rising.  Water flowing in and 
out of the shaft has the added effect of preventing water stagnation and minimizing bacterial 
action.  However, at this stage in FEED, EMCP is still in the process of collecting heat 
source information to progress the design.  

It is also the intention to perform a study during FEED to determine whether the use of 
biocides is required as an add-on to prevent bacterial action inside the shaft.  The study will 
take into account the cuttings pile as a potential source of bacteria inside the shaft.   

 
EMCP Comment 6: EC 1 
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The proponent has alluded to a risk assessment completed in regard to gas recovery. Please 
provide information on the risk assessment completed. 
 
Response:  

The evaluation described above did not involve a formal risk assessment.  The analysis of 
the flaring system was based on ExxonMobil’s global operating experience and industry 
practice in this field. 

 
EMCP Comment 7: C-NLOPB 5 
The response in part addresses the request in that the proponent looked at additional 
equipment for produced water treatment to meet the OWTG 2002. The proponent has 
determined that (comparatively) more advanced treatment will be required at Hebron to meet 
the performance targets for discharge oil-in-water as set out in the OWTG (2002). However, 
there is no discussion of achieving better performance than that indicated in the guidelines. 
 
The statement on page 13 (response to comment 8) that at start-up the facility will have “best 
commercially available and proven treatment technology” should be followed by a commitment 
to periodically review commercially available treatment  technologies to determine if better 
performance could be achieved. 
 
Response:  

The treatment of produced water from the Hebron field will be one of the most challenging 
applications of offshore water treatment technology within ExxonMobil’s global operations.  
Accordingly, EMCP will be using best available technology in both the separation and water 
treatment processes.   

It is anticipated that, even with the application of best available separation and treatment 
technology and operating practices, the Project will be challenged, particularly in its early 
years, to consistently meet the new 24 hour OIW limit of 44mg/L specified in the 2010 
OWTG.  This limit was established on the basis of historical performance data from existing 
producing projects offshore Newfoundland and Labrador with lighter weight crudes (30o to 
35o API).  Unlike existing projects, the Hebron field will produce a heavy crude (~20o API) 
presenting additional oil and water separation challenges and  making it more difficult to 
consistently meet the new OIW limits.   

Notwithstanding these challenges, EMCP is committed to operate within regulatory limits for 
produced water discharge with a focus on continuous improvement through upgrades to 
existing facilities and application of new technology, where feasible and economic.  EMCP’s 
plans in this regard will be more fully described in its Environmental Protection Plan for the 
drilling and operations phase of the Project.   

 
EMCP Comment 8: C-NLOPB 6 
a) The produced water volume on page 10 (45,000 m3/d) and on page 3 (56,000 m3/d) do not 
agree. 
 
b) Please provide a copy of ExxonMobil’s “initial assessment of produced water re-injection”, 
“injectivity study” and the “initial study of Pool 1 (Ben Nevis reservoir) souring susceptibility”, all 
of which are mentioned in the response. 
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c) The proponent states: “The overall conclusion of the Project’s evaluation is that disposal of 
produced water into a non-producing formation is not feasible nor the preferred option.” The 
proponent has not shown how it concluded re-injection into a non-producing formation is not 
feasible or why it is not the preferred option. The proponent should consider in its response if it 
is possible to dispose of some of the produced water into a non-producing formation thereby 
reducing the projects overall environmental footprint, and if rejection into a non-producing 
formation would allow time to fully examine re-injecting produced water into the reservoir 
(possibly avoiding discharge of produced water). When looking at reinjection of produced water 
into the reservoir the proponent should also examine the possibility of reinjection into depleted 
parts of the reservoir or other such parts where produced water would likely have minimal effect 
on the reservoir. 
 
In examining the additional emissions, the proponent could have compared the emission for 
injection into a disposal formation to those of re-injecting into the reservoir to show there is a 
considerable difference in emissions. When looking at additional emissions, the consequences 
of the additional emissions should be weighted against the effects produced water may have on 
the receiving environment. 
 
The Proponent does not mention if sulphite removal or cooling is necessary, and if needed, has 
it been considered in the topsides design? Also will the well and process equipment be 
designed to handle produced water so modification will not be required later. 
 
The Proponent also does not seem to have considered the possibility that produced water could 
be re-injected into separate parts of the reservoir either where water injection has not 
commenced or where the part is nearing depletion. The proponent should consider discussing 
the possibility.  The potential to dispose of a portion of the produced water in a disposal 
reservoir (rather than all 366 million m3) or into depleted portions of the producing reservoir, was 
not discussed nor was an incremental CO2eq value assigned as compared to CO2eq for PWRI 
for pressure support. The all-or-nothing approach we see here is a familiar one  
 
The impact of warm produced water on injectivity is discussed (page 11) but options available to 
cool produced water via external (ex. seabed cooling) loops or internal loops (e.g. to dump heat 
to the GBS cell to aid convection (see comment 5 above)) are not discussed.  
 
Since there is evidence that produced water and seawater reactions occur rapidly after mixing, 
the proponent should contemplate how a mixed system could be provided with sufficient 
residence time before injection to allow particulates to evolve for filtration. 
 
Response:  

a) The correct volume of produced water is 56,000 m3/d.  The incorrect volumes cited in the 
CSR will be replaced with 56,000 m3/d.    

b) The reports requested will be submitted as Part 2 documents with the Hebron 
Development Plan application.   

c) A comprehensive discussion of the proposed produced water management strategy was 
presented to the C-NLOPB on 19-Oct-2010 and is summarized in our initial response.  It is 
important to point out, as described in our initial response, ExxonMobil is committed to 
adopting PWRI once it is demonstrated that the risks and costs are manageable.   
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The ability to re-inject produced water is mostly a function of subsurface factors, primarily 
the availability of a disposal aquifer with sufficient capacity to contain the water volumes 
being generated, rather than topsides facilities design.  The feasibility of produced water 
reinjection examined the availability of subsurface aquifer for disposal, re-injecting into a 
producing formation, and the uncertainties associated with these options.  A reservoir 
capable of holding the total volume of produced water has not been identified and injection 
into multiple reservoirs adds significant design and operational complexity.  As indicated in 
our previous response, there are uncertainties with re-injection into the producing reservoir 
and more data is required to understand the risk and impacts of PWRI.  

The CSR assessed the potential environmental effects associated with the discharge of 
treated produced water, and determined that there are no significant effects from this 
discharge.   

 
EMCP Comment 9: C-NLOPB 7 
See Response to ExxonMobil Comment 8. 
 
Response:  

The response to this comment is addressed under Comment 8: C-NLOPB 6. 

 
EMCP Comment 10: C-NLOPB 8 
Proven technology implies the proposed design utilizes flare technology currently in use. Since 
the technology is in use, there should be information available on its performance. This data 
could be used to predicate emissions from the flare when the low-pressure compressor is down 
for maintenance. The proponent should also qualify what is meant by minimize smoke 
production. Does minimize mean there will black smoke and if so what intensity and flow can be 
expected and how these periods may affect air quality. 
 
Response:  

The fact that technology exists does not imply that one has been selected.  The complete 
flare package will not be selected until detailed design (2012).  On a preliminary basis, it is 
anticipated the HP flare will use a sonic flare tip, sized to accommodate the maximum HP 
flare system relief event.  Sonic flare tips reduce noise, smoke and light discharge relative to 
pipe tips.  Less-than-maximum rate events have not yet been fully detailed, and the impact 
of these low-rate cases on performance has not been established.  The Hebron HP flare 
stack will be purged with nitrogen (with natural gas backup), substantially reducing the 
probability of smoke formation from continuously purging the HP flare stack with natural gas. 

 
EMCP Comment 11: EC 02 
The Proponent has indicated that they are still too early in the design stage to provide 
quantitative detail regarding process system venting and flare design. EC is satisfied with this 
response at this stage; however, we would like to see these items identified for further review 
when the detailed design is available. 
 
Response:  

Noted.   

 
EMCP Comment 12: DFO 1 
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Information on the original Hibernia bund wall disposal zone should only be incorporated if this 
area will actually be used for spoils disposal associated with the Hebron project. In either case, 
the following text provided in the response by the proponent should also be included in the 
CSR: 
 
“The disposal area in Great Mosquito Cove is unknown at this time. Work is ongoing to identify 
an area that has the least potential for habitat disturbance and that can accommodate the 
volume of spoils to be disposed. Based on preliminary review of the bathymetry and fish habitat 
information for Great Mosquito Cove, a likely candidate area is located at approximately 40 to 
45 m water depth on the south side of Great Mosquito Cove. EMCP will consult with DFO 
regarding the selection of the spoils disposal area. In addition, Transport Canada requirements 
regarding navigability of water channels will be included in the selection process.” 
 
Response:  

The text referencing the previous HMDC disposal area will not be included in the CSR  

The following text will be included in the CSR: 
The disposal area in Great Mosquito Cove is unknown at this time.  Work is ongoing to 
identify an area that has the least potential for habitat disturbance and that can 
accommodate the volume of spoils to be disposed.  Based on preliminary review of the 
bathymetry and fish habitat information for Great Mosquito Cove, a likely candidate area is 
located at approximately 40 to 45 m water depth on the south side of Great Mosquito Cove.  
EMCP will consult with DFO and other federal authorities regarding the selection of the 
spoils disposal area.  In addition, Transport Canada requirements regarding navigability of 
water channels will be included in the selection process. 

 
EMCP Comment 13: DFO 2 
“Dredging for tow-out from the deepwater site to the offshore location” should be included as a 
project activity in Tables 7-9 and 7-11. 
 
Response:  

Both Tables 7-9 and 7-11 have be amended to include potential dredging for tow-out from 
deepwater site to offshore location. 

 
EMCP Comment 15: EC 03 
The proponent has indicated that the precise location of an ocean disposal site (or sites) is not 
known at present and this is reasonable given the nature of the project. The CSR has 
satisfactory descriptions of the general areas in which these sites might be located and has 
provided discussions of the expected environmental effects and mitigations.  
 
If an application is made for a disposal at sea permit under these circumstances, the information 
in the CSR, together with details provided in the permit application, may prove sufficient to 
satisfy the requirements of an assessment which is triggered by the permit application. The 
proponent's response to Comment 15 is satisfactory. 
 
Response:  

Noted.   
 
EMCP Comment 18: C-NLOPB 9 
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The reference to Section x.x should be complete. 
 
Response:  

The referenced section is Section 2.9.6.1. 

 
EMCP Comment 24: EC 10 
See EC Comments on Appendix A for Response. 
 
Response:  

These comments are addressed in Appendix A. 

 
EMCP Comment 28: EC 14 
EC-14-a and b. The inclusion of additional information and revised/updated wave statistics as 
requested is appreciated. ICOADS was used as the source of platform wind data. REQUEST: 
Please explain why the presumably more complete archives of the operator or C-NLOPB 
(please describe) are not used for the analysis of platform winds, for the more long-term 
platforms. It should be noted that use of the ICOADS trimming flags, both the standard (as 
indicated in the Oceans Ltd report) and even the enhanced, will exclude a significant 
percentage of valid extreme wind observations measured by platforms. This flagged data should 
be considered in future analyses.  Note that in the two tables in this response for wave data 
from Hibernia, it may not be appropriate to combine the 1988-1989 wave radar data with the 
earlier wave buoy data as the two different observation systems give somewhat different wave 
distributions. This should be considered for future analyses. 
28-EC-14-c. REQUEST: Please include a full reference for Berek and Wang 2009, given the 
important result that increases the extreme wave criteria. Also please elaborate on the source of 
the wave data that was used to calibrate the MSC50 significant wave heights. 
 
28-EC-14-d. The response asked about White Rose data post August 2007 – however the 
original comment did not intend to imply data existed beyond that date but that within the 2003-
2007 period there were additional observations. These seem to have been accessed in the 
revised tables given in this response.  The response also says that other Hibernia platform data 
do not appear to be online. While the MIROS wave radar data do not seem to be archived at 
ISDM, the wave radar is apparently still in use. It was presumably the source of the wave data 
included in the ICOADS archive for the Hibernia GBS, with results given in the response to 
section f. REQUEST: Please clarify the source of the later wave data in the MANMAR reports 
from Hibernia archived in ICOADS, and explain the reason that operator or C-NLOPB archives 
are not accessed for the platform wave data, when it is not available in the ISDM archives.  
 
28-EC-14-f. The response indicated that data from buoy 44153 when it was deployed near 
Hibernia, winter 1997/1998, was not used because much of the wave data are flagged as 
erroneous. This flagging was because of a wave processing error in the onboard wave 
processor which affected the band-averaged spectral data from which ISDM calculates 
significant wave height (archived as VCAR), but the error did not affect the buoy-reported 
significant wave height, archived in ISDM as VWH$. The VWH$ values are useable and may be 
helpful for any further analysis undertaken for the area. 
 
Response:  

28-EC-14-a and b:  MANMAR data obtained directly from the platform and archived by 
Oceans Ltd., not ICOADS data, were used for the analysis of platform winds.  While these 
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data, in theory, should be similar, the ICOADS dataset should not be referenced as the 
source of the wind data.  There was no mention of using ICOADS data for winds in this 
report. 

28-EC-14-c: The cited reference is: 
Berek, E. P., Wang, W., Update of Metocean Criteria for Hibernia OLS Rebuild, June 1, 
2009 memorandum to Lisa Snow.   

28-EC-14-d:  The MIROS wave radar is the source of all wave observations from the 
Hibernia platform, including the later wave data in the MANMAR reports from Hibernia.  
Oceans Ltd. is responsible for archiving and quality controlling all MIROS wave data from 
the Hibernia platform and, as such has access to all wave data including those in the C-
NLOPB archives.  Since this data had not been quality controlled at the time of the report 
nor had it been made available in the ISDM and C-NLOPB archives, it was still considered 
proprietary to Hibernia Management and Development Corporation and therefore was not 
used in this report. 

28-EC-14-f: Noted.   

 
EMCP Comment 32: C-NLOPB 13 
The treatment of “statistical information and probabilistic modeling” of loading scenarios may be 
reviewed during the technical review associated with the development plan or authorization. 
 
Response:  

Noted. 

 
EMCP Comment 33: C-NLOPB 14 
The inconsistency noted was in the numerical difference in average occurrence rates provided 
in each section. 
 
Response:  

Section 3.2.3.6 references the same range of icebergs (0 to 2,202).  To ensure accuracy, 
we will eliminate references to average numbers on the Grand Banks, but leave the average 
over the Hebron area, as these were verified for this study.  

The first paragraph will be revised as follows: 
According to the International Ice Patrol (IIP) and PAL, the number of icebergs reaching the 
Grand Banks each year varied from a low of zero in 1966 and 2006 to a high of 2,202 in 
1984. Of these, only a small portion will pass through the Hebron Project Area.  Over the 
last 10 years, the average annual number of icebergs sighted in the 1° grid containing the 
Hebron Platform location has been 31. 

 
EMCP Comment 34: C-NLOPB 15 
No bibliographic entry for the “Rudkin et al 2005” reference in the response appears in the 
original nor in the response document and should be provided. 
 
The discussion still is very general and it is not obvious that any concerted effort was made to 
address the comment. 
 
Response:  
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a) The following will be added to the references : 
Rudkin, P., T. King, F. Ralph and S.A. Stoermer.  2005.  Provincial Aerospace Limited (PAL) 
Investigations into the Increased Sightings of Ice Islands in the North Atlantic.  Port and 
Ocean Engineering under Arctic Conditions Conference (POAC ’05), Potsdam, NY. 

b) The volume of iceberg production from the Greenland glaciers increases as the 
temperatures warm.  Subsequently, the glacial acceleration results in thinning of the glaciers 
and leads to increased fracturing and the production of more icebergs, but they would be 
expected to have smaller drafts.  However, the warmer sea water temperatures along the 
iceberg's drift path from the parent glacier to the Grand Banks increase the rate of iceberg 
destruction and reduces the arrival rate for icebergs at the Grand Banks.  A competing effect 
is that years with substantive pack ice on the east coast of Canada tend to keep the sea 
water cool and thus allow more icebergs to reach the Grand Banks prior to melting.  When 
this happened in 2008 and 2009, the Grand Banks iceberg population was still within the 
range of that observed in the past decades.  Competing factors could affect the Grand 
Banks iceberg environment, but present data do not suggest a substantial departure from 
that experienced in the past two decades.  A more detailed analysis can be found in 
McClintock et al.(2007).   

Reference : McClintock, J., R. McKenna, and C. Woodworth-Lynas, May 2007.  Grand 
Banks Iceberg Management.  PERD/CHC Report 20-84.  Report prepared for PERD/CHC, 
National Research Council Canada, Ottawa, ON.  Report prepared by AMEC Earth & 
Environmental, St. John's, NL, R.F. McKenna & Associates, Wakefield, QC, and PETRA 
International Ltd., Cupids, NL. 

 
EMCP Comment 43: C-NLOPB 20 
The request is related to the emissions from equipment and not if emissions will meet ambient 
air quality standards. The question posed is how the proponent will reduce, minimize, emission 
from equipment, what mitigations and technologies are available to so that emissions from 
equipment are as low as possible. 
 
Response:  

The largest potential to reduce emissions, comes from energy efficiency.  Power generation 
is the largest source of emissions on the platform.  As responded to in Comment EC-29 
(September 7, 2010 Response), the Hebron facility will include energy efficient equipment: 

• ‘Aero-derivative’ type gas turbines will be used for power generation (high efficiency)   
• Waste Heat Recovery Units (WHRUs) will be installed on the main power 

generators.  This equipment has heat exchangers to capture energy from the hot 
turbine exhausts and use the energy for the process heating systems on board.   

• Insulation will be applied to process piping, reducing heat loss and thus energy 
required to heat process streams. 

• Cross-stream heat exchangers will be installed to utilize the heat in the processed oil 
for warming process streams rather than burning additional gas for heating. These 
cross-stream exchangers also cool the stabilized crude, thus reducing the cooling 
medium circulation, seawater lift and their associated electrical and fuel demand. 

• Mechanical Variable Speed Drives (VSDs) will be installed on the water injection 
pumps (the largest single energy user).  VSDs allow for pump power demand to be 
reduced, compared to a conventional fixed speed pump.  This is the only Grand 
Banks application of this technology. 
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EMCP Comment 44: HC 3 
Given that the specific VOCs to be released are not known, it is unclear how the risk to human 
health from exposure to those substances will be evaluated. Please provide a discussion about 
the following: 
• Will VOCs be monitored as individual substances or as total VOCs? 
• If VOCs will be monitored as individual substances, how will the individual substances be 

determined? 
• How will VOCs be measured and reported (i.e. as releases in tonnes/year or as 

concentrations in mg/m3)? 
• How will the health risk to humans (including workers and any other people in the area such 

as fisherpeople) be evaluated (e.g. comparison of emission concentrations to published 
toxicological reference values (TRVs) for human exposure/occupational exposure limits)? 

 
Response:  

Air dispersion modeling shows that ground level concentrations meet ambient air quality 
objectives, which are much lower than acute toxicological levels.   

As stated in our response above, VOCs will be reported per the National Pollutant Release 
Inventory requirements.    

EMCP has processes in place to assess and manage occupational exposures to relevant 
chemical agents, including but not limited to performing exposure monitoring of benzene, 
H2S, total hydrocarbons, etc.  Qualitative and quantitative data is collected, based on worker 
groups, work tasks/activities, etc.  Data from worker exposure monitoring are reported back 
to workers in either mg/m3 or ppm with respect to the occupational exposure limit (OEL) or 
threshold limit value (TLV) for the chemical agent monitored.  Exposure control actions are 
implemented to minimize health risks in accordance with government regulations and 
Company policy.   

 
EMCP Comment 54: C-NLOPB 23 
The proponent has not addressed the request; it has not stated why it is necessary to flare 
excess gas during well testing or what the technical impediments are to processing the gas and 
re-injecting it. 
 
Where capacity exists in the production train to capture reservoir gas, that capacity should be 
available for all normal course of business operations (e.g.. cleaning up wells). This would apply 
to the test separator and associated equipment that is permanently installed on the installation. 
Flaring reservoir gas during well cleanup where the facilities exist to capture and re-inject is both 
an environmental and resource conservation issue. 
 
Unless there is a risk-justification for flaring from well clean-up and testing, that gas should be 
captured and reinjected. 
 
Response:  

Flaring will not occur during well testing.  Flaring can occur during well unloading.  Back 
pressure on the well needs to be relieved for it to unload.  If this gas was routed to the 
compressors, the back pressure at the suction scrubbers would in effect "kill" the well and 
prevent it from unloading. 

With nitrogen available to lift the well in, the back pressure must be set to the lowest 
possible pressure to allow the well to unload; therefore, not all of the flow goes to the 
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compressors, and some gas will need to be flared.  The end result is that the Project can 
minimize but not eliminate flaring during unloading operations.   

 
EMCP Comment 56: C-NLOPB 24 
The response is acceptable however, the completeness of the table will be reviewed when 
updated. 
 
Response:  

The revised Table 6.8 is provided below.  ‘Power Generation and Gas Compression’ have 
been added under “Offshore Operations and Maintenance” section of the table. 

 
Table 6-8 Potential Project-Valued Ecosystem Compon ent Interactions: Air Quality 

Potential Environmental 
Effects Project Activities, Physical Works 

Discharges and Emissions Ambient Air 
Quality 

Greenhouse Gas 
Emissions 

Construction 
 Nearshore Project Activities 
Presence of Safety Zone (Great Mosquito Cove zone followed by a deepwater site 
Zone) 

  

Bund Wall Construction (e.g., sheet/pile driving, infilling) x x 
Inwater Blasting   
Dewater Drydock / Prep Drydock Area x x 
Concrete Production (floating batch plant)  x x 
Vessel Traffic (e.g., supply, tug support, tow, diving support, barge, passenger ferry 
to / from deepwater site) 

x x 

Lighting   
Air Emissions x x 
Re-establish Moorings at Bull Arm deepwater site x x 
Dredging of Bund Wall and Possibly Sections of Tow-out Route to deepwater site 
(may require at-sea disposal)  x x 

Removal of Bund Wall and Disposal (dredging / ocean disposal) x x 
Tow-out of GBS to Bull Arm deepwater site  x x 
GBS Ballasting and De-ballasting (seawater only)   
Complete GBS Construction and Mate Topsides at Bull Arm deepwater site x x 
Hook-up and Commissioning of Topsides   
Surveys (e.g., geophysical, geological, geotechnical, environmental, ROV, diving) x x 
Platform Tow-out from deepwater site  x x 
 Offshore Construction / Installation  
Presence of Safety Zone   
OLS Installation and Testing x x 
Concrete Mattress Pads/Rock Dumping over OLS Offloading Lines x x 
Installation of Temporary Moorings  x x 
Platform Tow-out / Offshore Installation x x 
Underbase Grouting x x 
Possible Offshore Solid Ballasting x x 
Placement of Rock Scour Protection on Seafloor around Final Platform Location x x 
Hookup and Commissioning of Platform x x 
Operation of Helicopters  x x 
Operation of Vessels (supply, support, standby and tow vessels / barges / diving / 
ROVs) x x 

Air Emissions x x 
Lighting   
 Potential Expansion Opportunities  
Presence of Safety Zone   
Excavated Drill Centre Dredging and Spoils Disposal x x 
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Potential Environmental 
Effects Project Activities, Physical Works 

Discharges and Emissions Ambient Air 
Quality 

Greenhouse Gas 
Emissions 

Installation of Pipeline(s)/ F lowline(s) and Testing from Excavated Drill Centre(s) to 
Platform, plus Concrete Mattresses, Rock Cover, or Other Flowline Insultation 

x x 

Hook-up, Production Testing and Commissioning of Excavated Drill Centres x x 
Surveys (e.g., geophysical, geological, geotechnical, environmental, ROV, diving) x x 
Offshore Operations and Maintenance  
Presence of Safety Zone   
Presence of Structures   
Lighting   
Maintenance Activities (e.g., diving, ROV) x x 
Power Generation  x x 
Gas Compression x x 
Flaring x x 
Wastewater (produced water, cooling water, storage displacement water)   
Chemical Use / Management/Storage (e.g., corrosion inhibitors, well treatment 
fluids) 

x  

Well Activities (e.g., well completions, workovers)   
WBM Cuttings    
Operation of Helicopters  x x 
Operation of Vessels (supply, support, standby and tow vessels / shuttle tankers / 
barges / ROVs) 

x x 

Surveys (e.g., geophysical, 2D / 3D / 4D seismic, VSP, geohazard, geological, 
geotechnical, environmental, ROV, diving) 

x x 

 Potential Expansion Opportunities  
Presence of Safety Zone   
Drilling Operations from MODU at Future Excavated Drill Centres x x 
Presence of Structures   
WBM and SBM Cuttings   
Chemical Use and Management (BOP fluids, well treatment fluids, corrision 
inhibitors) 

x  

Geophysical / Seismic Surveys x x 
Offshore Decommissioning / Abandonment 
Presence of Safety Zone   
Removal of the Platform and OLS Loading Points x x 
Lighting   
Plugging and Abandoning Wells x x 
Abandoning the OLS Pipeline x x 
Operation of Helicopters  x x 
Operation of Vessels (supply, support, standby and tow vessels,  ROVs) x x 
Surveys (e.g., geophysical, geological, geotechnical, environmental, ROV, diving)   
Accidents, Malfunctions and Unplanned Events 
Bund Wall Rupture x x 
Nearshore Spill (at Bull Arm Site) x  
Failure or Spill from OLS  x  
Subsea Blowout  x x 
Crude Oil Surface Spill  x  
Other Spills (fuel, chemicals, drilling muds or waste materials on the drilling unit, 
GBS,Platform)  x  

Marine Vessel Incident (i.e., fuel spills) x x 
Collisions (involving Platform, vessel, and/or iceberg) x x 
Cumulative Environmental Effects 
Hibernia Oil Development and Hibernia Southern Extension (drilling and production) x x 
Terra Nova Development (drilling and production) x x 
White Rose Oilfield Development and Expansions (drilling and production) x x 
Offshore Exploration Drilling Activity x x 
Offshore Exploration Seismic Activity x x 
Marine Transportation (nearshore and offshore) x x 
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Potential Environmental 
Effects Project Activities, Physical Works 

Discharges and Emissions Ambient Air 
Quality 

Greenhouse Gas 
Emissions 

Commercial Fisheries (nearshore and offshore) x x 

 
EMCP Comment 61: EC 30 
EC is looking for information related to emissions from upset scenarios of a more catastrophic 
nature (i.e. major blow out that might burn for some days). 
 
Response:  

ExxonMobil has a mature Operations Integrity Management System (OIMS) that 
emphasizes relentless attention to Safety and Environmental Protection, and is designed to 
minimize and mitigate such catastrophic events from occurring. 

The probability of a fire occurring is predicted to be very low.  The parameters of any 
catastrophic event are varied, numerous and unique.  Therefore, it is not possible to predict 
emissions from such a variable event. 

 
EMCP Comment 66: DFO 6 
The proponent has neglected to address the third bullet. The revised text still claims that, “The 
distribution of small crabs is not well documented…”, however, as indicated in our original 
comment, distribution of small snow crab (juveniles/adolescents) is documented in the CSAS 
Research Documents, which are produced in accordance with annual assessments of the 
species. The reference for the most recent CSAS Research Document is provided below. The 
CSR should be revised to include information from this document. 
 
E. Dawe, Mullowney, D., Stansbury, D., Hynick, E., Veitch, P., Drew, J., Coffey, W., Colbourne, 
E., O'Keefe, P., Fiander, D., Skanes, K., Stead, R., Maddock-Parsons, D., Higdon, P., Paddle, 
T., Noseworthy, B., and Kelland, S.  2010.  An Assessment of Newfoundland and Labrador 
Snow Crab (Chionoecetes opilio) in 2008.  DFO Can. Sci. Advis. Sec. Res. Doc.  2010/016. iv + 
183p. 
 
Response:  

The following text will be added to Section 7.3.1.5  (Shellfish – Snow Crab) 
Snow crabs live most commonly on muddy or sand-mud bottoms at temperatures ranging 
from -0.5°C to 4.5°C, at depths 20 m to 2,000 m alo ng slope edges off Newfoundland and 
the Eastern Scotia Shelf (Dawe and Colbourne 2002; Fisheries Resources Conservation 
Council (FRCC) 2005; DFO 2005b).  The distribution of small (pre-recruit) male crabs 
(Figure X.X) and large (exploitable) male crabs (Figure X.X) was analyzed based on the 
spatial distribution of catches from fall multispecies surveys (Dawe et al. 2010). The spatial 
distribution trends indicated that there have been gradual spatial shifts of densities for most 
size groups, as well as annual and area-specific changes in survey catch rates (Dawe et al. 
2010).  The following figures illustrate that there is significant overlap in the spatial 
distribution of large and small crabs with small crabs potentially covering slightly more area 
than the large crabs.  
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Source:  Dawe et al. 2010 
 
Figure X.X: Distribution of Small Male Crab from Fa ll Division 2J3KLNO Bottom Trawl 
Survey (2005-2008) 
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Source:  Dawe et al. 2010 
 
Figure X.X: Distribution of Large Male Crab from Fa ll Division 2J3KLNO Bottom Trawl 
Survey (2005-2008) 
 
EMCP Comment 69: DFO 7 
It should be noted that the scientific name for Snow Crab is incorrect; the correct spelling is 
Chionoecetes opilio. This should be corrected in the next draft of the CSR. 
 
Response:  

Noted. 

 
EMCP Comment 72: DFO 10 
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The proponent has neglected to fully address part c) of this comment. The text still indicates 
that, “Recently-settled juveniles (<30 mm, carapace width) prefer a mud substrate…”. As 
indicated in our original comment, most recently-settled juveniles appear to settle on shallow 
hard substrates. The text should be revised to reflect this information. 
 
Response:  

The following sentence will be removed: 
Recently-settled juveniles (<30 mm carapace width) prefer a mud substrate (Robichaud 
1985; Brethes et al. 1987), whereas older juveniles (i.e., 40 to 70 mm carapace width) occur 
in higher densities on substrates comprised of a mix of mud and rock or gravel (Coulombe et 
al. 1985; Dawe et al. 1988).   

And replaced with: 
Large male crabs are most common on mud or mud/sand substrates, while smaller crabs 
are common on harder substrates (DFO 2009). 

The following reference will be added: 
DFO 2009.  Integrated Fisheries Management Plan.  Snow Crab (Chionocetes opilio) 
Newfoundland and Labrador Region 2009-2011.  http://www.dfo-mpo.gc.ca/fm-gp/peches-
fisheries/ifmp-gmp/snow-crab-neige/snow-crab-neiges2009-eng.htm   

 
EMCP Comment 75: DFO 13 
This response is considered inadequate. This comment was intended to elicit a thorough 
description of the potential environmental effects within the text, based on the information 
provided in the tables of Section 7 as there are more environmental effects listed in the tables 
for various project activities than are discussed within the text. For example, although Table 7-
11 indicates that a change in habitat use could result from the following 14 nearshore activities: 
bund wall construction, in-water blasting, drydock dewatering, concrete production, vessel 
traffic, lighting, re-establishment of moorings at the deep water site, dredging, bund wall 
removal/disposal, tow-out to deepwater site, completion of GBS construction and mating of 
topsides, hook-up and commissioning of topsides, surveys and tow-out from deepwater site, the 
text in Section 7.5.1.3: Change in Habitat Use (Nearshore) only details the following six 
nearshore activities as causing a change in habitat use: bund wall construction, in-water 
blasting, vessel traffic, lights, dredging and surveys. It should be noted that text does not need 
to be duplicated between sections; however, a cross reference should be provided. 
 
Response:  

The environmental effects assessment was developed in such a manner to try to be all-
inclusive.  The result of this inclusiveness has resulted in some of the activities noted in 
Tables 7.9 and 7.11 have implied environmental effects that in reality are covered off by 
another activity.  A case in point, in-water blasting is noted as causing a change in Habitat 
Quantity.  The potential use of in-water blasting would be associated with bund wall 
construction, bund water removal and preparation of the drydock area for which the 
environmental effects were discussed in Section 7.5.1.1.  Thus, the discussion of the 
environmental effect with respect to in-water blasting was discussed in the greater context of 
the bund wall construction and preparation of the drydock area and not specifically with 
respect to in-water blasting.   

Another example relates vessel traffic, which has the potential to affect Habitat Quality by 
noise.  The environmental effects of vessel traffic and noise are discussed in detail in 
Section 7.5.1.2.  In Table 7.11, it is noted that the tow-out of the GBS to the deepwater site, 
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completion of GBS construction and Topsides mating at the deepwater site, hook up and 
commissioning of Topsides and platform tow-out from the deepwater site all result in 
changes to habitat quality.  The changes are directly related to the vessels which have been 
discussed in detail.   

The following sentence in Section 7.5.1.2:  “Underwater noise created by blasting, sheet 
piling and vessel traffic can affect the physiology of fish and invertebrates.” 

will be modified to read:   
Underwater noise created by blasting, sheet piling and vessel traffic (including vessel traffic 
associated with the tow-out of the GBS to the deepwater site, completion of GBS 
construction and Topsides mating at the deepwater site, hook up and commissioning of 
Topsides and platform tow-out from the deepwater site) can affect the physiology of fish and 
invertebrates. 

The following paragraphs will be added to Section 7 .5.1.2 Light Attraction: 
Light attraction’s primary environmental effects is related to habitat use (Section 7.5.1.3) but 
it can also affect habitat quality in that the light / dark cycle may be interrupted and fish and 
invertebrates in the area may not react in their normal manner.  This has the potential to 
result in physiological stress, as light resulting in 24-hour light regime affects their normal 
circadian rhythm.  The response of fish to changes in their circadian rhythm varies among 
species.  Examples of the effects of a 24-hour light regime on fish species are provided to 
demonstrate the potential for physiological stresses.   

Nighttime rest deprivation in zebra fish was found to result in a significant decline in daytime 
locomotor activity and in a heightened arousal threshold, compared to basal recordings 
(Zhdanova and Reebs 2006).  Leonardi and Klempau (2003) demonstrated that the 
application of 24-hour light period for 60 days induced an increase of cortisol in trout that 
lasted up to two months after return to normal light regimes.  The changes observed in fish 
towards the end of the two-month illumination period (increased haematocrit values and 
erythrocyte numbers) can be explained as a consequence of acute stress or, alternatively, 
as a stimulation of erythropoiesis by increased light exposure.  Hemre et al. (2002) found 
that 24 hour light regime for Atlantic cod resulted in a delay in gonadal maturation and 
evident anaemia.   

The following references will be added: 
Leonardi, M. and A. Klempau.  2003.  Artificial photoperiod influence on the immune system 
of juvenile rainbow trout (Oncorhynchus mykiss) in the Southern Hemisphere.  Aquaculture, 
221: 581-591. 

Hemre, G.I., G.L. Taranger and T. Hansen.  2002.  Gonadal development influences nutrient 
utilisation in cod (Gadus morhua).  Aquaculture, 214: 201-209. 

Zhdanova, I.V. and S.G. Reebs.  2006.  Circadian rhythms in fish.  Behaviour and 
Physiology of Fish, 24: 197-238. 

The following revisions will be made to Section 7.5 .1.3.  
The following sentence will be removed: 
“Increased noise and activity levels due to dredging, bund wall, vessel traffic, blasting, lights 
and surveys (e.g., geophysical, geohazard, geotechnical, environmental) during nearshore 
construction and installation activities may affect habitat use by causing avoidance or 
attraction of fish and invertebrates.”   

And replaced with the following paragraph: 
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Increased noise levels associated with dredging, bund wall construction and removal, vessel 
traffic (including vessel traffic associated with the tow-out of the GBS to Deepwater site, 
completion of GBS construction and topside mating at deepwater site, hook up and 
commissioning of topsides and platform two-out from deepwater site), blasting and surveys 
(e.g., geophysical, geohazard, geotechnical, environmental) may affect habitat use by 
causing an avoidance of fish and invertebrates.  Lights and related structures with light 
sources (including the floating batch plant for concrete production) may affect habitat use by 
providing an attraction of fish and invertebrates.  Drydock dewatering may affect habitat use 
as there will be a loss of habitat quantity in this area.  The habitat use environmental effects 
associated with noise and lights are discussed below.  The effects of drydock dewater on 
habitat use is directly related to the temporary loss of habitat which triggers a HADD and are 
been discussed in Section 7.5.1.2.  

 
EMCP Comment 77: DFO 17 
The response does not indicate whether the CSR will be revised to reflect the information 
provided. The text provided by the proponent in the response should be incorporated into the 
CSR. 
 
Response:  

The text provided will be incorporated into Section 7.5.1.4 (Offshore) of the CSR 

 
EMCP Comment 78: DFO 14 
This response is considered inadequate. While DFO acknowledges the proponent’s 
commitment to the development of a Fish Habitat Compensation Strategy, it is necessary to 
include, at the very least, high level details on the potential compensation options to be 
implemented within the CSR. This is required as fish habitat compensation is considered a 
mitigation under CEAA (the single most important mitigation from the perspective of the Habitat 
Provisions of the Fisheries Act), which must be applied to ensure that any residual adverse 
environmental effects are not significant. Until such a time as that information is included in the 
CSR, DFO will be unable to make a determination of the significance of effects, with respect to 
the potential impacts on fish and fish habitat, within the context of CEAA. Additionally, DFO has 
provided further direction for the breadth and depth of information on a fish habitat 
compensation strategy, to be included in the CSR, to ExxonMobil in separate correspondence.   
 
Response:  

The following information which will be incorporated into the CSR and is an excerpt from the 
Fish Habitat Compensation Strategy, which was submitted to DFO on December 22, 2010. 

With respect to the offshore Project area, it is predicted that the increased hard surface area 
afforded by structures (not including the Hebron Platform itself) and associated rock cover in 
the Hebron offshore production field will likely offset any footprint losses (including the base 
area of the Hebron Platform).  Therefore, EMCP submits that HADD compensation will not 
be required for the offshore Project Area based on preliminary design of these elements.  
EMCP will provide DFO with a habitat quantification report for the offshore Project Area 
once final design details of these structures are available in order to make a final 
determination of whether HADD compensation may be required. 

With respect to the nearshore Project Area, a HADD compensation plan will be required, 
since installation of a bund wall and de-watering of the proposed drydock area to allow for 
construction of the GBS and some potential dredging (and blasting) of native sediments in 
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selected locations within Great Mosquito Cove will likely be considered a HADD by DFO.  As 
its preferred option for HADD compensation, EMCP is proposing to enhance fish habitat in 
GMC by re-locating bund wall material (i.e., rock / cobble, 100 to 210 mm) along with 
dredged native sediments to featureless sedimentary areas of the sea floor, which currently 
have low commercial fish productivity.  The re-located rock material will be deposited in 
closely-spaced piles (to maximize ‘edge’ effects) with the intention of creating ‘artificial 
reefs’.  In addition, local fishers have recommended that the rock ‘reefs’ be placed in 
shallow, sub-tidal areas of Great Mosquito Cove (<30 m water depth), which are adjacent to 
areas with bedrock, boulder and medium to coarse gravel substrates, which will provide 
access corridors to allow for development of juvenile lobsters into later life stages and 
ultimately into mature, commercial-size adult lobsters and facilitate the growth of kelp 
species that provide food and/or cover for a variety of fish and invertebrate species.   

 
EMCP Comment 82: EC 37 
The response should be clarified as follows: "SBM cutting reinjection is not technically feasible 
for MODU drilling and SBM cuttings will be discharged overboard after treatment in accordance 
with the OWTG.  ". 
 
Response:  

Noted. Text will be revised.   

 
EMCP Comment 83: C-NLOPB 26 
It may be better if, at the noted location and in addition to the OWTG reference, the reader was 
directed back to discussion in the appropriate sections for each discharge. 
 
Response:  

Noted.  The CSR will be updated to provide cross references to appropriate sections. 

 
EMCP Comment 84: C-NLOPB 27 
The response relies heavily upon the CAPP (2001) reference. CAPP (2001) originally was 
prepared in 1999-2000 as a submission to the review of the 1996 Offshore Waste Treatment 
Guidelines. Given that cuttings dryers were in limited use at that time, it is not entirely clear that 
the statements in CAPP 2001 corresponded to lower synthetic-on-cuttings values.  
 
The response should be re-examined. 
 
Response:  

This response has been reviewed and is considered appropriate  Additional citations are 
provided that support the information and statements contained within our original response.   

SBM cuttings do not tend to disperse like WBM cuttings unless the fluid retention values are 
below five percent (Getliff et al. 1997; CAPP 2001).  Due to the fact that SBM-related 
particles are not water miscible, they tend to aggregate, resulting in rapid fall velocities 
(CAPP 2001).  Due to the rapid fall velocity, SBMs tend to fall through the water column 
faster, be deposited in smaller areas and to accumulate in higher concentrations near the 
discharge point than would WBM cuttings (CAPP 2001; Sayle et al. 2002; CAS 2004; JWSL 
2009).  Fine suspended solids associated with WBMs are not trapped in agglomerations like 
fines associated with SBMs (CAPP 2001).  This allows these WBMs fines to disperse in the 
marine environment and travel farther than fines in SBMs before contacting the seabed 
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(CAPP 2001; Sayle et al. 2002; JWSL 2009).  For MODU-based drilling, the discharge of 
SBM cuttings will be in accordance with the OWTG (2010).  

 
The following references will be added: 
JWSL (Jacques Whitford Stantec Limited). 2009. Cuttings Treatment Technology 
Evaluation. Environmental Studies Research Funds Report (ESRF), No. 166. St. John’s, NL. 
100 pp. 

S. Sayle, M. Seymour and E. Hickey. 2001 (SPE). Assessment of Environmental Impacts 
from Drilling Muds and Cuttings Disposal, Offshore Brunei. 

CSA International Inc. 2004. Gulf of Mexico Comprehensive Synthetic Based Muds 
Monitoring Program. 

Getliff, J., A. Roach, J. Toyo and J. Carpenter. 1997. An Overview of the Environmental 
Benefits of LAO Based Drilling Fluids for Offshore Drilling. Report from Schlumberger 
Dowell. 10 pp. 

 
EMCP Comment 90: DFO 22 
The response is considered adequate, provided that it is included within the CSR. 
 
Response:  

Noted. 

 
EMCP Comment 94: C-NLOPB 29 
The response in the “Response to Review Comments” document is acceptable, however, it is 
not clear whether it will be inserted into the CSR, and if so, where. 
 
Response:  

The following text will be added to Section 8.5.3.1  of the CSR: 
Effective responses to mitigate market perceptions (publicizing the results of testing fish 
flesh for hydrocarbon presence or establishing taste panels to determine organoleptic 
effects) require that they be tailored to the specific circumstances of any actual release and 
should consider such factors as the size and duration of the release, the areas affected, the 
species affected, the time of year and clean-up or rehabilitation methods, as well as the type 
and characteristics of the markets (local or international, competing products).  These 
factors are considered at the contingency planning stage.   

 
EMCP Comment 103: C-NLOPB 30 
This response is not acceptable. The reference to a spill being “unlikely” presumably is intended 
to refer to large-volume spills and this distinction should be made clear.  Experience indicates 
that small-volume spills cannot reasonably be considered unlikely.  A word like unlikely must be 
qualified or bracketed (i.e. <10-3) and a term like spill must be bracketed (i.e. >10 litres). Spills 
will be reported on the C-NLOPB website and experience indicates that “small volume” spills are 
not unlikely. Words like “unlikely” will be seen in a much harsher light when reviewed in an 
operational context. 
 
The CSR states, on page 14-13 “The C-NLOPB also provides a statistical record of spills of 
greater than 1 L but less than 1 barrel (159 L), and of spills of 1 L and less. These are presented 
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in Table 14-13, but are not used for any predictive purpose.” This issue is obviously not well 
understood by the proponent when statements like “an oil spill, although unlikely, could 
potentially occur” appear in the response to a question about the use of the term “unlikely” and 
data on spills <159 litres is deemed insignificant. 
The proponent should revisit 14-13 and make appropriate reference to data collected locally. 
From the CSR reported spill data 1997 to 2009: 
 
Spill size > 0 and < 1 litre = 213, 
Spill size ≥ 1 and <159 litres = 138 
Spill size ≥ 159 but <999 litres = 19 
Spills > 999 litres = 1 
Total = 371 
 
This number differs from the C-NLOPB published statistics. As well, the proponent seems to 
have excluded spills of synthetic based mud from some of the data. This is not appropriate as 
these are reported as spills of hydrocarbon and operators have been prosecuted for the 
discharge of synthetic based mud. 
 
Response:  

The text will be revised to read as: “An oil spill could potentially occur….” 

Chapter 14 is being revised to address statistical inconsistencies. 

 
EMCP Comment 106: C-NLOPB 31 
This response is not acceptable concerning the discussion of spectral mitigation. The 
mitigations referred to (response to Comment 102) are not related to spectral mitigation. If 
EMCP does not want to consider spectral mitigation, they should answer “No” to the question 
asked. 
 
The proponent has discussed the non-applicability of the cited studies but has not proposed any 
alternative information. Was there absolutely nothing of relevance in the studies? Are there any 
alternative studies that might contain useful and relevant information? Has EMCP conducted a 
thorough literature review to determine that no research is available? 
 
If you have dismissed Poot et al. 2008, as a reference, why are you adding it in response to 
comment 107? 
 
Response:  

EMCP has reviewed relevant literature regarding the spectral composition of lighting and 
bird attraction.  There is some evidence that altering the spectral composition of lighting 
reduces the number of birds (primarily migrating passerines) attracted to lighted structures 
(e.g., Poot et al. 2008).  Other studies indicate that more research is required to develop 
evidence-based mitigation measures involving altering light signatures to minimize bird 
attraction (Rodríguez and Rodríguez 2009).  The effects of lighting on seabirds was 
assessed and judged not significant.  Available information on this topic is not conclusive, 
particularly for seabirds, therefore, EMCP has no plans to use spectral lighting.  However, as 
indicated in our response to Comment 102: GF-9, EMCP committed to “evaluate use of 
shielding and deflectors with directional lighting to minimize attraction by lighting, and may 
incorporate such features where safety of operations and navigation are not affected.”  
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EMCP Comment 114: GF 19 
“Each prediction did not have a corresponding level of probability of occurrence and scientific 
certainty.” 
 
The last offshore oil production project in 2000, the White Rose, did provide both of those 
evaluative criteria (probability of occurrence and scientific certainty) to EACH PREDICTION in 
the EA, not each phase. So I see this change as one which provides less detail rather than 
more. 
 
Response:  

The determination of significance, as presented in the CSR, follows CEA Agency guidance 
“Determining Whether a Project is Likely to Cause Significant Environmental Effects” (CEA 
Agency 1994).  The likelihood of an effect (scientific certainty and probability of occurrence) 
is only considered for those effects that are deemed to be significant.  Therefore, for marine 
birds, ‘accidental events’ was deemed to be a significant environmental effect, and the 
probability of occurrence and level of confidence is provided in Table 9-14.   

We have reviewed the effects assessment for each predicted environmental effect, and 
concluded that the residual environmental effects are not significant. This is consistent with 
our conclusion that effect of the Project on the environment, for each VEC, is not significant.   

 
EMCP Comment 119: EC 47 
A review of the avian toxicology literature cited below demonstrates that the CSR statement “It 
appears that direct, long-term sublethal toxic effe cts on marine birds are unlikely ” (made 
in section 9.5.4.3) is not scientifically accurate or defensible. The citations provided in that 
paragraph of the CSR are out-of-date. The entire paragraph should be re-written to reflect the 
literature below, or removed entirely.  
 
Alonso-Alvarez, C., Munilla, I., López -Alonso, M., Velando, A., 2007. Sublethal toxicity of the 
Prestige oil spill on yellow-legged gulls. Environment International 33, 773-781. 
 
Balseiro, A., Espí, A., Márquez, I., Pérez, V., Ferreras, M.C., García Marín, J.F., Prieto, J.M., 
2005. Pathological features in marine birds affected by the Prestige's oil spill in the north of 
Spain. Journal of Wildlife Diseases 41, 371-378. 
 
Bernanke, J., Köhler, H.-R. 2009. The impact of environmental chemicals on wildlife 
vertebrates. Reviews of Environmental Contamination and Toxicology 198: 1-47.  
 
Briggs, K.T., Gershwin, M.E., Anderson, D.W. 1997. Consequences of petrochemical ingestion 
and stress on the immune system of seabirds. 
ICES Journal of Marine Science 54 (4) : 718-725.  
 
Briggs, K.T., Yoshida, S.H., Gershwin, M.E. 1996. The influence of petrochemicals and stress 
on the immune system of seabirds. Regulatory Toxicology and Pharmacology 23 (2): 145-155.  
 
Carls, M.G., Heintz, R., Moles, A., Rice, S.D., Short, J.W. 2005. Long-term biological damage: 
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Response:  

The following sentence will be deleted: 
“It appears that direct, long-term sublethal toxic effects on marine birds are unlikely.”   

The following text will be added to Section 9.5.4.3  of the CSR: 
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The CSR predicted potential significant environmental effects on seabirds in the unlikely 
event of a major oil spill.  Individual seabirds that come into contact with oil could suffer a 
variety of effects ranging from sublethal to lethal.  If effects on individuals were extensive 
enough to cause large numbers of mortalities and/or severe sublethal effects on growth and 
reproduction, then effects could be measured at the level of populations.  The duration of 
sublethal effects would likely vary by species, life stage, type and degree of exposure, and 
many other factors.  The maximum duration of any effect at the individual level would be the 
life span of that individual.  It is impossible to predict with any level of realistic precision how 
a range of sublethal effects might affect a particular population and thus, the conservative 
prediction was made that a large oil spill could significantly affect seabird populations.  It 
also can be predicted that given the relatively large abundance and distribution of the 
seabird species in the Northwest Atlantic, no population would be extirpated and the 
affected colonies would likely rebound within several generations if environmental conditions 
were favourable.  Bernanke and Kohler (2009) consider the effects of oil spills on seabird 
populations as “transient”, with recovery times of 10 years, or possibly longer. Some 
sublethal effects reported in recent literature from two very large tanker spills include those 
briefly discussed below. 

Large numbers of seabirds suffered mortality after the Exxon Valdez spill in Cook Inlet, 
Alaska and the Prestige spill in nortwest Spain.  Some reported sublethal effects of Prestige 
oil on birds included potential liver and kidney damage to Yellow-legged Gulls 17 months 
after the spill (Alonzo-Alvarez et al. 2007).  Common Guillemots and razorbills (but not 
Atlantic Puffins) displayed brain acetylcholinesterase inhibition (Oropesa et al. 2007).  
Decreased breeding success at oiled colonies of European Shag (Phalacrocorax aristotelis) 
was reported by Velando et al. (2005). 

Elevated hydrocarbon-inducible cytochrome P4501A in Harlequin Duck (Histrionicus 
histrionicus) livers up to 20 years after the Exxon Valdez spill was reported by Esler et al. 
(2010).  It should be noted that this measurement is a biomarker for exposure and not 
necessarily a deleterious effect per se.  Iverson and Esler (2010), based on modelling, 
suggested a recovery time of 24 years for Harlequin Duck after the spill. 

In summary, it is possible that sublethal effects could persist for a number of years, 
depending upon generation times and the persistence of any spilled oil.  Most seabirds are 
relatively long-lived.  On the other hand, oil spilled on the Grand Banks, even if it made to 
the exposed coast, would likely not persist very long on Newfoundland’s high energy rocky 
coastline.   

The following references will be added: 
Alonso-Alvarez, C., I. Munilla, M. López-Alonso and A. Velando.  2007.  Sublethal toxicity of 
the Prestige oil spill on yellow-legged gulls.  Environment International, 33: 773-781. 
 
Bernanke, J. and H-R. Köhler.  2009.  The impact of environmental chemicals on wildlife 
vertebrates.  Reviews of Environmental Contamination and Toxicology, 198: 2-47. 
 
Esler, D., K.A. Trust, B.E. Ballachey, S.A. Iverson, T.L. Lewis, D.J. Rizzolo, D.M. Mulcahy, 
A.K. Miles, B.R. Woodin, J.J. Stegeman, J.D. Henderson and B.W. Wilson.  2010.  
Cytochrome P4501A biomarker indication of oil exposure in harlequin ducks up to 20 years 
after the Exxon Valdez oil spill.  Environmental Toxicology and Chemistry, 29(5): 1138-1145. 
 
Iverson, S.A. and D. Esler.  2010.  Harlequin Duck population injury and recovery dynamics 
following the 1989 Exxon Valdez oil spill.  Ecological Applications, 20(7): 1993-2006. 
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EMCP Comment 129, EC 46 
EC is concerned about the response to several comments which outline the need to include 
marine bird monitoring in the EEM. Although the response makes it clear that EEM planning is 
only in the beginning stages, the proposed text change to "Based on the environmental 
effects assessment for marine birds, a marine bird EEM component is not contemplated 
at this stage " is the core of our general concerns. EC recommends that marine bird monitoring 
for the following reasons: 
 
In the report, attraction to illumination on structures and vessels during all phases of the Project 
are predicted to be “…low in magnitude, geographic extent, duration, frequency when mitigation 
measures are practiced”.  Also, The effects of “…accidents, malfunctions and unplanned 
events…” are predicted to be “…significant…”, but “…reversible at the population level”. An 
EEM that includes marine birds will determine the accuracy of these predictions. Specifically, 
more data on the distribution and abundance of marine birds in the vicinity of the study area are 
essential for assessing the accuracy of these predictions. Globally significant concentrations of 
marine birds are known to use the Grand Banks, and may concentrate in the vicinity of the 
proposed development site. Although there will be an emphasis on accident prevention, data on 
marine birds are required from the development site in order to assess risk and mortality should 
an accident occur. 
 
Response:  

In a letter received from the C-NLOPB (E. Young to H. Pillai, June 7, 2010), the C-NLOPB 
states “The requirement for a ‘follow-up’ program, as defined by the Canadian 
Environmental Assessment Act (CEA Act) cannot be determined until the environmental 
assessment review is complete.  The C-NLOPB will consult with ExxonMobil Canada Ltd. 
regarding the detail of any required follow-up monitoring program, as may be required”.  
EMDC concluded in the CSR that an EEM program for marine birds was not contemplated 
based on the effects assessment and based on the statement above, the details of such a 
program will only be determined at the conclusion of the environmental assessment 
process.  

However, as stated in Section 14.6.4.1 (Table 14-21), protocols for marine bird monitoring 
during spill events will be established.   

 
EMCP Comment 133: DFO 27 
As a point of clarification, Schedules 2 and 3 of SARA contain species which had been 
assessed by COSEWIC prior to their adoption of new criteria in 1999. When SARA was 
proclaimed in 2003, the species in Schedule 2 and 3 were to be re-assessed by COSEWIC 
using the new criteria. Harbour Porpoise has since been re-assessed by COSEWIC in 2006 
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using the new criteria (as special concern) and is in the SARA listing process. Sowerby's 
Beaked Whale has also been re-assessed by COSEWIC in 2006 using the new criteria (as 
special concern) and is in the SARA listing process. 
 
For further information on Schedules 2 and 3 of SARA, please refer to the following link to the 
SARA Public Registry: http://www.sararegistry.gc.ca/species/default_e.cfm (click "View 
Schedule 2" or "View Schedule 3" and see the explanatory note at the top of these pages). 
 
Response:  

Noted. 

 
EMCP Comment 138: DFO 32 
The adequacy of this response cannot be assessed until additional oil spill trajectory modelling 
is received by the department. However, it should be noted that demersal juvenile Atlantic Cod 
are also likely to be present in eelgrass and should be included in the assessment.  
 
Response:  

Demersal juvenile Atlantic cod presence will also be included in the list.  Revisions to 
Chapter 12 have been undertaken to reflect the results of the revised spill trajectory 
modeling.   

 
EMCP Comment 139: DFO 33 
The adequacy of this response cannot be assessed until additional oil spill trajectory modelling 
is received by the department. However, it should be noted that the last part of the sentence 
should read, “…which could result in a potential widespread die-off of meadows as well as 
individual plants.”  
 
Response:  

The sentence will be revised as follows: 
There is potential for eelgrass beds to be physically affected by an accidental oil spill in the 
nearshore environment during construction, which could result in a potential widespread die-
off of meadows as well as individual plants. 

 
EMCP Comment 193: Alder 4 
It is interesting that EMPC has chosen an answer that refers to fundamental statistical theory. 
Indeed the central limit theorem implies that for any phenomema, where there are many 
repeated independent randon trials, the mean of the data (but not necessarily the data itself) will 
tend to become normally distributed [i.e. the distribution of the means of various samples pulled 
from the data set is a normal distribution] as the number of trials increases. The observed data 
is distributed in accordance with some unknown distribution (although we may fit distributions of 
varying utility to it).  
 
A first concern regarding the answer given is that, for any one variable [e.g. frequency of ice 
occurrence in a grid square], the process may or may not be random or independent for a given 
year. Secondly, the normalcy of the mean is not necessarily an indication of its appropriateness 
as a measurement of central tendancy of a distribution. A comparison of the mean and median 
is an excellent indicator of the centrality of both parameters. The mean is more sensitive to 
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outliers than the median and their comparison is also a good indicator of the symmetry or skew 
of the data. 
 
Understanding variability is key to understanding the meaning of data. Rather than focusing on 
the central tendency, it may be more useful to think about the likelihood of a proportion of data 
falling inside or outside some boundary which determines the likelihood of an event being 
manageable or not. 
 
Response:  

The data are presented to provide a general description of the environment for the area in 
which the Hebron Project will operate and are not intended to provide a statistical 
comparison of environmental data.  The data presented are consistent with the approach 
used by oceanographers / meteorologists to describe large data sets and trends within 
these data.   

 
EMCP Comment 199: NLDEC 2 
A) NLDEC accepts response. 
 
B) The linear interpolation scheme used to estimate hours between three-hour surface 
observations is acceptable. However, the question of whether or not the meteorological 
parameters needed run AERMET are available from Hibernia was not addressed. It is quite 
likely that ceiling height and cloud cover data in particular, are not available from Hibernia but 
were obtained from St. John’s airport. If so, then an explanation is required as to the 
appropriateness of merging Hibernia data with St. John’s data and the effects this will have on 
the model outcomes. 
 
C) The response does not answer the question. In the report, the location of the Hibernia 
platform point source (669419 E, 5179807 N (page 14)) is identical to the Hibernia receptor 
location (pages 17 thru 27). For Terra Nova, the point source and the receptor are 1metre apart.  
In both instances, this implies the receptor is inside the stack, which clearly is illogical and will 
hence cause modelling anomalies. Please clarify if this is the case and how the results may be 
impacted. 
 
D) While it is appreciated that there is limited ozone data for the project area to determine a 
conversion rate from NO to NO2, assuming that a conversion rate of 15% is adequately 
protective of the environment is very subjective and likely an underestimation. Using the Plume 
Volume Molar Ratio Method (PVMRM) as the most advanced algorithm for NO to NO2 
conversion in AERMOD, it can be readily shown, that based on the emission characteristics that 
were modelled, if, for example, a background ozone level of 20 ppb is assumed under D 
stability, the conversion rate is approximately 22% (excluding original 10% NO2 emission rate) 
about 1 kilometre from the source. Similarly, for example, if a background ozone level of 10 ppb 
is assumed under D stability, the conversion rate is approximately 32% approximately 2 
kilometres from the source. Therefore while a 15% static conversion rate may be somewhat 
realistic in close proximity to the source, it may be inaccurate beyond 1 kilometre and hence not 
representative worst-case conditions. The proponent needs to re-evaluate the assumptions 
made and provide clarity to the potential impacts. 
 
E) NDOES accepts Hebron’s response regarding “particular” vs “particulate”. With regard to the 
operation of BPIP, NDOEC does not question the proponent’s ability to use the model. The 
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question is whether the proponent is aware that how the data is entered into the model will 
dramatically affect the outcomes from, the model. For example, a simple 1-tiered 20m x 20m 
building with 1 stack entered as one building will give a different result that the same building 
entered as 2 adjacent 10m x 20m buildings. This compounding error within BPIP becomes 
magnified in situations where there are numerous adjacent structures and tiers. If the BPIP 
inputs were not entered correctly unrealistic results may occur. Can the proponent provide 
assurances that the downwash effects are accurately modelled and representative of the 
configuration of the Hebron platform? 
 
F) The model outcomes indicate that 24-hour TSP levels could reach 99.4 µg/m3 during peak 
platform operation. Based on the proponent’s response, it is implied that because PM2.5 is a 
fraction of TSP, and TSP is compliant, therefore PM2.5 is compliant. This is illogical. If, for 
example, all the TSP is PM2.5, then regardless of which standard is used for comparison, the 
standard would be exceeded by a factor of 3 - 4. The proponent needs to provide assurance 
that the PM2.5 standards will not be exceeded. 
 
Response:  

A. Noted. 

B. Cloud data are recorded at Hibernia under the MANOBS protocol in use at the site, and 
these data were purchased for use in this Project. 

C. Model-predicted concentrations at the discrete receptors representing other offshore 
platforms (Hibernia, Terra Nova, and White Rose) were calculated as part of the modelling 
assessment.  For the reasons given in the previous response to this inquiry, the locations of 
these three receptors were selected based on these source locations (but at the stack 
base).  The results for the Hebron-alone runs do not include contributions from the regional 
sources.  The results for the cumulative cases were shown to be higher than the Hebron-
alone runs at these locations, as anticipated (i.e., the influence Hebron emissions at these 
locations is not substantive) and are thought to be representative, on a broad scale, of the 
probable worst-case cumulative conditions on the adjacent platforms. 

D. In the absence of ozone data in the vicinity of the Project, a 15 percent conversion rate 
from NO to NO2 was assumed, and 10 percent of the NOX emitted from the stack was 
assumed to be released as NO (for a total of 25 percent NO2).  As the highest predicted NO2 
concentrations occur within 1 km of the sources and are well below the NAAQO thresholds, 
the use of a 32 percent NO2 to NOX ratio would still result in predicted concentrations well 
below the ambient threshold values.  At locations further afield, NO2 concentrations 
gradually reduce to background and thus, the use of increasing higher NO2 to NOX rations 
would not affect the results of the assessment. 

E. As discussed in the previous response to this inquiry, the downwash parameters were 
estimated based on the best available information at the time of the assessment.  The 
Hebron project is in the conceptual stage of design.  Based on the information available at 
the time, the model accurately represents potential air emissions from the Project.  Stantec, 
who carried out the air emission modelling, is aware of the sensitivities of the BPIP model.  
However, it is acknowledged that the detailed input information for BPIP was not available 
for other offshore structures, so that the predictions of the emission impacts of other 
structures on themselves in the cumulative table of concentrations should not have been 
included, as they would not have been predicted to an acceptable degree of accuracy.   
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F.  Test information on the PM2.5 emissions relative to TSP emissions are rare for gas 
turbines.  It is logical that the PM2.5 fraction would be less than the TSP.  England et al. 
(2002) reports both emission factors cites a measured ratio of PM2.5/TSP of 27.9%, and a 
ratio of PM10/TSP of 47.5% for gas turbine combustion of natural gas.  

Reference : England, G., O. Chang, and S. Wien, 2002: Development of Fine Particulate 
Emission Factors and Speciation Profiles for Oil- and Gas-Fired Combustion Systems.  
Annual Technical Progress Report No. 2, Prepared for National Petroleum Technology 
Office, Gas Research Institute, National Energy Technology Laboratory, US DOE, California 
Energy Commission, New York State Energy Research and Development Authority and 
American Petroleum Institutes by GE Energy and Environmental Research Corporation.  
February 14, 2002. 

 
SECTION 5 OF EMCP RESPONSE 
 
Additional Deficiencies and Editorial Comments from  Fisheries and Oceans Canada  
 
A2) 4.3.3 Step 3 – Definition of Significance : Page 4-10 Fish and Fish Habitat 
DFO acknowledges that the definition of “significant effect” must address both fish and fish 
habitat; however, this comment was intended to address the fish habitat portion of the definition 
which is detailed in the following text, “For potential environmental effects on marine fish habitat, 
a significant adverse residual effect would be one that results in an unmitigated or non-
compensated net loss of fish habitat as required in a Fisheries Act harmful alteration, disruption 
or destruction (HADD) authorization.” This text should be revised as follows, “For potential 
environmental effects on marine fish habitat, a significant adverse residual effect would be one 
that results in a harmful alteration, disruption or destruction of fish habitat that is so large and/or 
the fish and fish habitat is of such importance that it cannot be adequately compensated.” 
 
Response:  

Noted.  Text will be revised 

 
B3) 7.3.1.5 Fish and Shellfish : Page 7-10 (Greenland Halibut) 
The revised statement still fails to address the fact that Greenland Halibut can be found at 
depths greater than 1,500 m and while it is predominantly considered a deepwater species, it 
can be found at all depths. It is suggested that the statement be reworded as follows, 
“Greenland Halibut can be found at depths ranging from less than 100 m to deeper than 1,500 
m. While most are caught near the sea bottom at depths of between 200 to 600 m, they can be 
found at all depths.” 
 
Response:  

Noted.  Text will be revised. 

 
B4) 7.3.2 Offshore : Page 7-16 
This response indicates that DFO RV data has been requested by the proponent for 3N, but 
was not received at the time the response was written. After consulting the DFO Request for 
Data Transfer records, it was noted that this information was provided to the proponent's 
consultant (LGL Limited) in March 2010 and September 2010. Please ensure that this 
information is incorporated into the next draft of the CSR. 
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Response:  

Please note that these data were requested by Stantec Consulting Ltd. (EMDC’s lead 
consultant for the CSR) on September 29, 2010, not LGL Limited as indicated above.  After 
being redirected to another person on October 8, the same request was provided, along with 
a follow-up call on October 9, 2010, to discuss the information request.  A response to this 
data request has not been received to date.   

 
B16) Page 7-42 
The revision of this statement is acceptable; however, as per DFO’s previous comment, the 
word “destruction” should be removed. It should be noted that a change in habitat quality would 
not constitute a destruction of fish habitat as by definition a “destruction” refers to any 
permanent change of fish habitat which completely eliminates its capacity to support one or 
more life processes of fish. Therefore a change in habitat quality would more likely result in a 
“harmful alteration”, which is any change to fish habitat that indefinitely reduces its capacity to 
support one or more life processes of fish or a “disruption”, which is any change to fish habitat 
occurring for a limited period which reduces its capacity to support one or more life processes of 
fish. 
 
Response:  

Noted. Text will be revised to delete “destruction” and replace with “harmful alteration or 
disruption” 

 
B23) Page 7-62 
While the proponent has acknowledged DFO’s comment, there is no indication within the 
response that the text within the CSR will include the intent to consult with Federal Authorities, 
including DFO to ensure that the best location is chosen for the disposal area in order to 
minimize any adverse effects on fish and fish habitat. This text should be added to the CSR. 
 
Response:  

The CSR will be revised as follows: 
EMCP will consult with relevant federal departments regarding the location of the disposal 
area.   

 
B24) Table 7-12 
Although the changes to Table 7-9 are acceptable, Table 7-12 and the corresponding text in 
Section 7 should also be revised as per DFO’s previous comment. 
 
Response:  

Tables 7-9 and 7-12 and appropriate text will be updated in the CSR 

 
F5) 12.5.1.1. Near Shore (Accidents, Malfunctions a nd Unplanned Events) : Page 12-16 
(Eelgrass Beds) 
With respect to part a) of this comment, it should be noted that any compilations or summaries 
of studies completed by others are not considered source material. As such, neither Fingas 
(2001) nor Wright (2002) constitute source material. Rather than cite the information contained 
in these ‘compilation documents’, the original study upon which a particular statement is based 
should be consulted and referenced appropriately. This is necessary to ensure that the 
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conclusions of the original study are accurately represented, free from the potential biases of 
subsequent interpretations of the work. The correct sources for the information in question 
should be located, and the text updated as necessary.  
 
With regards to part c) of this comment, the reference provided by DFO in our original comment, 
Warren et al. in press JEMBE, is now published. The complete reference is provided below for 
your consideration. 
 
Warren, M.A., Gregory, R.S., Laurel, B.J. and Snelgrove, P.V.R. 2010. Increasing density of 
juvenile Atlantic (Gadus morhua) and Greenland cod (G. ogac) in association with spatial 
expansion and recovery of eelgrass (Zostera marina) in a coastal nursery habitat.  J. Exp. Mar. 
Biol. Ecol.  394: 154–160. 
 
Response:  

a) Wright (2002) will be replaced with the following references: 

Dean, T.A. and S.C. Jewett.  2001.  Habitat-specific recovery of shallow subtidal 
communities following the Exxon Valdez oil spill.  Ecological Applications, 11(5): 1456-1471. 

Hatcher, A.I. and A.W.D. Larkum.  1982.  The effects of short term exposure to Bass Strait 
Crude Oil and Corexit 8667 on benthic community metabolism in Posidonia australis Hook.f. 
dominated microcosms.  Aquatic Botany, 12: 219-227. 

c) Noted.  

 
SECTION 8 OF EMCP RESPONSE 
 
Appendix A – CIS, EC Comments on Sea Ice and Iceberg Sections 
 
A. Responses to Comments on SECTION 3 of CSR  
 
Response to Comment A-1:  unsatisfactory . 
Although the requested change from “cyclical” to “variable” was made, a later comment 
(Comment A-3) asked that the error in the indicated data span “1983-2008” be corrected 
everywhere to “1971-2000” so that it is consistent with the cited data source, and this was not 
corrected here in the response to comment A-1. 
 
Response:  

Years 1983 to 2008 are from CIS Ice Charts, not the Sea Ice Atlas. 

Figures 3-13 and 3-14 are derived from Canadian Ice Service 2001.   

The source for Figure 3-14 will be edited to: Source: Canadian Ice Service 2001. 

Section 3.1.4 does reference 1983 to 2008 from CIS Charts. 

The first two paragraphs of Section 3.1.4 will be r evised as follows: 
“Much like the offshore areas, pack ice presence in Trinity Bay from year to year is variable, 
based on a review of the weekly Canadian Ice Service (CIS) charts from 1983 to 2008 
inclusive (Environment Canada Canadian Ice Service Ice 2010). 

The frequency of presence of sea ice in Trinity Bay by week is shown in Figure 3-13, as 
from the Environment Canada Canadian Ice Service Sea Ice Climatic Atlas (2001). For this 
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analysis, the frequency of sea ice in the mouth (most seaward point) of the bay and at the 
bottom (most landward point) of the bay over a 25-year period was reviewed. 

 
Response to Comment A-3:  unsatisfactory . 
While the text changes made to the indicated paragraph are satisfactory, the portion of the 
comment requesting that that the error in the indicated data span “1983-2008” be corrected 
everywhere to “1971-2000” so that it is consistent with the cited data source has not been 
addressed. 
 
Response:  

See response to Comment A-1. 

 
Response to Comment A-6:   partly satisfactory . 
The graph 3-13 now contains even more errors than before. The ice chart data were not re-
checked and the graph data were simply randomly shifted (in the wrong direction).  The correct 
data are indicated in the table below. 
 
The graph 3-14 is correct. There are a couple of minor differences in interpretation with respect 
to the table of values given below, but these are acceptable given the ambiguity of the chart 
data in some cases. 
 
 Frequency of presence of sea ice 

(max % for category) 
Derived ice thickness  
(max cm for category) 

date bottom mouth bottom mouth 
Jan 01 0 0 0 0 
Jan 08 0 15 0 10 
Jan 15 0 15 0 15 
Jan 22 15 15 10 15 
Jan 29 15 33 10-15 15 
Feb 05 33 50 10 15 
Feb 12 33 50 10 15 
Feb 19 33 50 10 15 
Feb 26 50 66 10 30 
Mar 05 50 66 15 30 
Mar 12 50 50 15 120 
Mar 19 33 50 120 120 
Mar 26 15 33 120 120 
Apr 02 33 33 120 120 
Apr 09 15 33 120 120 
Apr 16 15 33 120 120 
Apr 23 15 33 120 120 
Apr 30 15 33 120 120 
May 07 15 15 120 120 
May 14 15 15 120 120 
May 21 0 15 0 120 
May 28 0 15 0 120 
Jun 04 0 0 0 0 

 
Response:  
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Figure 3-13 will be revised as follows: 

 
Source: Canadian Ice Service 2001 
 
Figure 3-13  Frequency Presence of Sea Ice in Trini ty Bay 

 
Response to Comment A-8:  unsatisfactory . 
Figure 3-14 has been modified to reflect the upper limit of the 70-120cm thickness range. 
However, the sentence in the text “The bay experiences first-year ice from mid-March through 
early May, which can range in thickness from 70 to 120 cm.” has not been corrected to explain 
that the 70-120cm range represents medium first year ice, but that there is no way to determine 
from the CIS ice charts that medium first year ice prevails over the thin (30-70cm) or thick 
(>120cm) first year ice categories. 
 
The sentence “The bay experiences first-year ice from mid-March through early May, which can 
range in thickness from 70 to 120 cm.” should be modified to something like: 
“The bay experiences first-year ice from mid-March through early May, which can range in 
thickness from 30 cm to greater than 120 cm .” 
 
**Additionally, based on the graphs, the sentence “As with the offshore area, most sea ice that 
occurs within the bay is formed off southern Labrador and drifts south to enter the bay around 
the mid-March timeframe.” is incorrect. While the thickest ice occurs from mid-March to mid-
May, the greatest frequency of sea ice begins near the end of February and lasts until mid-
March, indicating that the ice enters the bay towards the end of February. 
 
**Additionally, the sentence “This analysis includes the sea ice at the mouth and bottom of the 
bay over the same 25-year period.” has not been corrected according to comment A-3.  The 
erroneous 1983-2008 period may represent 25 years, but the Atlas data is actually for 1971-
2000 or 30 years . 
 
Response:  

The CSR will be revised to include the changes noted above and will read as: 
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The bay experiences first-year ice from mid-March through early May, which can range in 
thickness from 30 cm to greater than 120 cm. 

As with the offshore area, most sea ice that occurs within the bay is formed off southern 
Labrador and drifts south to enter the bay near the end of February, with the thickest ice 
occurring from mid-March to mid-May 

This analysis includes the sea ice at the mouth and bottom of the bay over the 25-year 
period of 1983 to 2008 inclusive. 

 
Response to Comment A-17:   mostly satisfactory . 
The table is much improved but there is still an error in the 4th row of the table. White ice is thin 
first year ice, not “young” ice as indicated in the first column of that row. Also, the table now 
omits any mention of medium and thick first year ice. The following changes (indicated in blue) 
are suggested:  
 
Table 3-50  Characterization of Sea Ice by Type, Th ickness and Age 

Ice Type / Stage of Development Thickness (cm) Age / Period of Formation 

New Ice <10 Seasonal ice: Earliest stage of development 
Young (Grey) Ice 10 to 15 Seasonal ice: generally early season 
Young (Grey-White) Ice 15 to 30 Seasonal ice: generally early to mid-season 
Thin First-year (White) Ice 30 to 70 Seasonal ice: generally mid- to late-season 
Medium First-year Ice 70-120 Seasonal ice: generally late-season 
Thick First-year Ice >120 Seasonal ice: generally late-season 
Second-year / Multi-year / Old Ice >120 Perennial ice 
Source: Meteorological Service of Canada Canadian Ice Service MANICE (2005) 

 
Response:  

Table 3-50 will be revised as follows:  

Table 3-50 Characterization of Sea Ice by Type, Thi ckness and Age 
Ice Type / Stage of Development Thickness (cm) Age / Period of Formation 

New Ice <10 Seasonal ice: Earliest stage of development 

Young (Grey) Ice 10 to 15 Seasonal ice: Generally early season 

Young (Grey-White) Ice 15 to 30 Seasonal ice: Generally early to mid-season 

Thin First-Year (White) Ice 30 to 70 Seasonal ice: Generally mid- to late-season 

Medium First-Year Ice 70 to 120 Seasonal ice: Generally late-season 

Thick First-Year Ice >120 Seasonal ice: Generally late-season 

Second-Year / Multi-Year / Old Ice >120 Perennial ice 

Source: Meteorological Service of Canada Canadian Ice Service MANICE (2005) 

 
Response to Comment A-22:   partly satisfactory . 
While the figure caption has been corrected to say “within 28 km”, the text on page 3-65 
(second to last paragraph) needs to be corrected as well, as indicated in the comment. 
 
Response:  

The text in the CSR will be revised as follows: 
The annual timings of all ice incursions within 28 km of the Hebron Platform location from 
1972 to 2008 are shown in Figure 3-35. These data show the onset (approximately between 
1983 and 1994) of higher incursion together with the ice incursions centered broadly in mid-
March. This period was then followed by a time of no pack ice cover that lasted to 2008. 
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Response to Comment A-23:   unsatisfactory .  
While the noted error regarding the computed means of the data values was satisfactorily 
addressed, several more errors were noticed . 
 
1) The Source of the data listed under the table is: CIS Ice Charts and Field Observations 2000-
2008 and yet the table contains data for 1972-2008. 
 
2) Also, going back and spot-checking the dates/concentrations in the table against the CIS 
online chart data indicates that the values in this table do not correspond very well or at all with 
the archived CIS chart data and must come either from somewhere else or the person going 
through the charts misinterpreted the dates and concentrations in many places. EC does not 
have time to re-do this entire table for the consulting company. Please re-check the source, the 
chart dates, the derived data, etc.   
 
Response:  

1.  The source of the data in Figure 3-35 will be revised as follows: 
Source: CIS Ice Charts (1978 - 2008) and Field Observations (1972 - 2008) 

 
 
Figure 3-35 Weekly Incursions of Sea Ice within 28 km of Hebron Platform Location 
 

2.  With the corrected sources, those observations that may not agree with the CIS ice 
charts come from field observations, as indicated.  As such, Figure 3-35 does not require 
any further updating.  . 
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Response to Comment A-24:   partly satisfactory . 
Again, as noted above for A-22, besides the changes already made, the text in this paragraph 
needs to be corrected from “15 km” to “28 km”. 
 
Response:  

See response to Comment A-22 

 
Response to Comment A-27:   partly satisfactory .  
In the response, it is not indicated whether the issue of the inconsistent reference for Figure 3-
36 was addressed. It is not clear if the figure was replaced or just supplemented with additional 
figures. If the figure and its related text were retained, then the comment “In the text it says the 
study was conducted over the period 1984-87 by Seaconsult Ltd. (1988), but in the figure itself it 
says “Data: February through April 1985” and references “Fissel et al. (1985)” needs to be 
addressed. 
 
The addition of the ARGO float data study is an improvement and addresses the second part of 
comment A-27. However, the proposed figures and accompanying text contain an error and 
also could be made clearer.  
 
For example, the first sentence says “A verification study was carried out by Provincial Airlines 
Environmental Services Division … “. A verification study of what – surface currents? To verify 
potential iceberg drift speeds and directions? This should be made clear up front.  And note that 
it is now Provincial Aerospace Ltd , not Provincial Airlines. There is still a Provincial Airlines for 
commercial operations, but since the mid-2000’s the part of the company that carries the 
Environmental Services is Provincial Aerospace. (Note: The term “Provincial Aerospace” was 
correctly used in the paragraph addressed in comment A-38 … why was it not referred to 
correctly here?). Also, when using an acronym like DFO, this needs to be spelled out 
somewhere so that people know it means Department of Fisheries and Oceans. 
 
In the second paragraph, the sentence “The drift speed (Figure 3-X) was observed to be 
marginally higher overall, …” is unclear. Do you mean the drift speeds determined by PAL were 
higher than those of Fissel? 
 
Response:  

A.  After retrieving both references, it has been found that the information from Figure 3-36 
is summarized in Seaconsult (1988).  In this document, there is reference to Fissel et al.’s 
1985 work, but there is no reason to reference that document in the current report.  
Additionally, it was found that the buoy data were from February through April of 1985, and 
so the statement “between 1984 and 1987” will be changed. 

B.  The CSR will be revised as follows : 
A verification study of surface current drift speed and direction was carried out by Provincial 
Aerospace Environmental Services Division with 18 Argo drifters from the years 2002 to 
2010 in the North Atlantic Ocean, as obtained from the Integrated Science Data 
Management (ISDM) department of the Fisheries and Oceans Canada (DFO).  Argo drifters 
were chosen as they are representative of pack ice drift.”   

C.  The CSR will be revised as follows: 
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The drift speeds (Figure 3-X) of the Argos drifters as studied by PAL was observed to be 
marginally higher overall than those observed by Fissel et al. (1985). This may be attributed 
to the fact that the 2002 to 2010 data were collected year-round while the 1985 study 
focussed on just one season (spring 1985).  Similarly, there was no predominant direction of 
drift (Figure 3-X) in the PAL study, but the Fissel et al. (1985) study found that southeast 
drift was most common.  This may be a result of both seasonal drift and geographic 
distribution of the drifters under study.  The PAL study was widely distributed across the 
North Atlantic and undoubtedly captured less of the Labrador Current flow that Fissel et al. 
(1985) was focussed on, leading to the observation of multi-directional drift. 

 
Response to Comment A-28:   unsatisfactory .   
The response to this comment does not correct the problem at all. In fact, the paragraph: 
“Frequency of presence of sea ice concentrations for the Grand Banks south of 49°N are fairly 
consistent at approximately 6/10ths coverage. Ice concentrations of greater than 5/10ths are 
evident by early February and continue through to mid-April, after which they slowly decrease to 
2/10ths coverage as per Figure 3-37.” is just plain wrong and still confuses frequency with 
concentration in the second sentence. 
 
The section is called “Concentrations” not “Frequency of Presence”. You cannot just change the 
text from concentrations to frequency because you used the frequency charts … you need to go 
back and look at the median concentration charts or the ice graphs of ice coverage. The ice 
graphs referred to in comments A-20 and A-21 show that for the Grand Banks as a whole and 
for the Hebron study area, seasonal averaged ice coverage is generally less than 10% or less 
than 1/10 concentration (this is also indicated by the actual median concentration charts in the 
CIS East Coast ice atlas). The ice graph referred to in comment A-29 indicates that when ice is 
present in the Hebron study area, sea ice coverage can reach greater than 6/10 during years 
with large incursions.  
 
Additionally, no attempt has been made to address the last part of comment A-28, which stated: 
“Also, it is not clear how the information in this paragraph, which purports to describe the 
seasonal variation in sea ice concentrations over the Grand Banks, relates to Figure 3-37 
(whose data is not divided into monthly periods) as indicated in the last sentence. This needs to 
be amended.” 
 
Response:  

Figure 3-37 will be revised as follows: 
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Figure 3-37 

 
The text in the CSR will be revised as follows: 
The median sea ice concentrations for the Grand Banks south of 49°N are usually between 
4 and 6/10ths by early February and continue to be present in the region through early-April, 
after which they slowly decrease to 1-3/10ths coverage and recede to above 49°N as per 
Figure 3-37.  In this figure, the term “Central Value” is determined by averaging the minimum 
and maximum median concentrations of sea ice found below 49°N on each given week over 
the 30-year period between 1971 and 2000. 

 
Response to Comment A-31:   partly satisfactory . 
The revised sentence should spell out  “… Canadian Ice Service (CIS) … “ and not just use the 
acronym CIS on its own, unless it was recently described elsewhere. 
 
Also, ice charts from the Canadian Ice Service date back to 1968 at the very earliest.  So where 
do the dates 1964-1987 in the second sentence come from?? This needs to be re-checked and 
corrected. 
 
Response:  

CIS is defined in the first paragraph of Section 3.1.4, page 3-26. 

The CSR will be revised as follows: 
“Atmospheric Environment Service (AES), now called the Meteorological Service of Canada 
(MSC) supports a branch called the Canadian Ice Service (CIS), which compiles composite 
ice chart data.  For 1968 to 1987, these charts indicate that, within 50 km of the Hebron 
Platform location, floes larger than 100 m are present only 10 percent of the time.” 

 
Response to Comment A-33:   partly satisfactory . 
Yes, it is understood that PAL/IIP data were used, that is not the point of this comment. The 
point is that the data you present only goes up to 2008 when data up to 2009 are available. Why 
were the data from the last year not included in this study? 
 
Response:  
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As this report was originally submitted in June of 2009, the 2009 ice season had not yet 
concluded, and the 2010 ice season had not begun.  As such, only the complete datasets 
available at the time of compilation were used in this work. 

 
Response to Comment A-34:   partly satisfactory . 
Most of this comment was addressed satisfactorily, however the sentence “This trend for light 
iceberg distribution …” also needs to be revised since 2010 was a very light iceberg year (as 
per the figure that is now being included) and so the light iceberg conditions did not end 
with the 2008 season as indicated . 
 
Response:  

The 2010 data are not addressed in this report as the report was originally submitted in mid-
2009 (July), the 2009 ice season had not yet concluded, and the 2010 ice season had not 
begun.  As such, only the complete datasets available at the time of compilation were used 
in this work. For consistency, the 2010 figure will not be included in the CSR. 

 
B. Responses to Comments on SECTION 13 of CSR  
 
Response to Comment A-42:   unsatisfactory .  Although the requested change from “cyclical” 
to “variable” was made, a previous comment (Comment A-3) asked that the error in the 
indicated data span “1983-2008” be corrected everywhere to “1971-2000” so that it is consistent 
with the cited data source, and (similar to the case of comment A-1 and elsewhere) this was not 
corrected here in the response to comment A-42. 
 
Response:  

As per the response to Comment 53, this section referenced CIS charts from 1983 to 2008, 
and not the Sea Ice Atlas. 

The CSR will be revised as follows: 
Pack ice presence in Trinity Bay from year to year is cyclical, based on a review of the 
weekly Canadian Ice Service (CIS) charts from 1983 to 2008, inclusive (Environment 
Canada CIS 2010). Trinity Bay has pack ice in one form or another present on a ratio of 1-
in-3 years. Most sea ice within the bay is formed off southern Labrador and drifts south to 
enter the bay around the mid-March timeframe. From mid-March through to early May, the 
bay experiences first year ice, which can range in thickness from 70 to 120 cm. 

 
Response to Comment A-43:   unsatisfactory . 
The proposed correction to the sentence is incorrect (and I think table 3-50 not table 3-10 is 
what is being referred to). First, Ice that is less than 30cm thick is not called first year ice, it is 
called young ice. Also, your own graph (Figure 3-14) shows that mid-March to early May ice 
thicknesses can reach up to 120cm, not just 70cm. Also, it is noted that the ice thicknesses 
referred to in graph 3-14 represent the tops of the 30-70cm and 70-120cm thickness ranges for 
thin first year and medium first year ice respectively. Please rephrase the sentence to read:  
 
“From mid-March through to early May, the bay experiences first year ice which can range in 
thickness from 30 to 120 cm.” 
 
Response:  
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The CSR will be revised as follows: 
From mid-March through to early May, the bay experiences first year ice which can range in 
thickness from 30 to 120 cm. 

 
Evaluation of Responses to sea ice and iceberg comm ents NOT  made by CIS (Section 3 
of Response Document) 
 
B. Responses to Comments on SECTION 13 of CSR  
 
Response to Comment 140  (p.95 of 152) (pdf p.97): 
The response to comment 140 is incorrect and does n ot incorporate the requested 
changes made by CIS on this issue . The proposed response contains phrases “The duration 
of the data is 1983 to 2008 inclusive (CIS Ice Charts).” and “These statistics are based on 
Environment Canada CIS's Sea Ice Charts (1983 to 2008).” These have not been corrected to 
1971-2000 as requested. Regarding this issue, CIS commented that  “After reviewing the 
data in your graphs (Figures 3-13 and 3-14), it appears that you used the Ice Atlas data from 
1971-2000 and not the 25-year 1983-2008 chart data that you mention in the text. This needs 
to be corrected in the text and in the Sources list ed under the Figures. ” 
 
Response:  

Years 1983 to 2008 are from CIS Ice Charts. 

Figures 3-13 and 3-14 are derived from Canadian Ice Service 2001. 

Figure 3-14 will be revised to include:  Source: Canadian Ice Service 2001. 

Section 3.1.4: Does reference 1983 to 2008 from CIS Charts. 


