




 

 

 

ATTACHMENT 1 

Figure 1 Location of the Project Area and Study Area  
and GCS Coordinates 

  





 

Figure 1 Location of Project Area and Study Area  



The coordinates (NAD 83) outlining the boundaries for the Project Area are as follows: 
 
Latitude DMS Longitude DMS 
48° 9' 59.740" N  ‐60° 23' 56.094" W 

48°10' 0.084" N  ‐60° 8' 57.480" W 

48° 4' 45.681" N  ‐60° 8' 57.515" W 

47° 59' 11.547" N  ‐60° 18’ 15.914” W 

47° 58' 22.285" N  ‐60° 23' 55.732" W 
 
 
The coordinates outlining the boundaries for the Study Area are as follows: 
 
Latitude DMS Longitude DMS 
48° 38' 43.08" N  ‐61 ° 19' 1.56" W 

48° 17' 34.44" N  ‐61 ° 19' 51.24" W 

47° 38' 47.76" N  ‐60° 13' 1.92" W 

47° 37' 35.76" N  ‐59° 18' 36.72" W 

49° 22' 43.32" N  ‐58° 14' 18.24" W 
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Comments on ASA and SL Ross Modeling Results 

 

Batch spills of Cohasset crude and automotive diesel were modelled by ASA using Oilmap and 
by SL Ross using their in-house spill model (SLROSM) for comparison of outputs. The 
modelling by ASA was commissioned to provide independent results from the Oilmap product to 
verify the results prepared by Environment Canada that appeared to contain questionable natural 
dispersion predictions. Ten thousand litre instantaneous releases of Cohasset and 1,000 L 
instantaneous releases of diesel were modelled to provide predictions for comparison purposes.  
The Cohasset dataset identified by ASA as the one developed using Environment Canada data 
used the identical base Environment Canada oil property data as used in the SL Ross Cohasset 
dataset. This discussion focuses on the ASA results using the Environment Canada dataset (as 
opposed to the ADIOS sourced Cohasset data) as we feel this is the best data available and 
provides consistency between the two modeling efforts. (Note the discussion in the ASA report 
regarding the problems with the corrupted ADIOS Cohasset dataset.) The diesel oil data files 
used by the two models were not identical as slightly different diesel data sets in Oilmap and 
SLROSM were used in the two cases. 

The SL Ross and ASA models use the same evaporation algorithms. The primary difference in 
the model’s results for the Cohasset scenarios is due to the use of different dispersion algorithms 
by the two models. Oilmap uses the Delvigne algorithms and SL ROSM uses Audunson’s.   

The Audunson method used in SLROSM results in a more rapid dispersion with the loss of the 
Cohasset surface oil occurring in less than 2 hours under all wind conditions (from 10 to 20 
knots). Due to this rapid dispersion the time available for the Cohasset oil to evaporate is limited 
so only 20 to 25% evaporates in the SL Ross model for the Cohasset scenarios.  

The Delvigne dispersion method used in Oilmap results in loss of the Cohassett  crude from the 
surface in less than about 24 hours for winds of 12 knots, 10.5 hours in 15 knot winds and about 
5 hours in 20 knot winds. Approximately half of the surface oil was lost to evaporation and half 
to natural dispersion under these wind speeds.  At 10 knots the Delvigne method resulted in 
surface oil persisting for up to about 5 days. We feel that this persistence is excessive since 
breaking waves still will be prevalent at these wind speeds. The Beaufort Scale indicates that 
wave crests will be breaking and scattered white horses will exist in winds from 7 to 10 knots. 
The Delvigne method assumes that no breaking waves occur at wind speeds below 5 m/s or 9.7 
knots. As a result, the algorithm used by ASA for natural dispersion (Delvigne’s) severely limits 
natural dispersion at wind speeds of 10 knots since this is very close to the 9.7 knot ‘cutoff’ for 
dispersion.  

The estimated persistence of the Cohasset crude by the two models (Oilmap and SLROSM) is 
not too different from an offshore spill response and impact perspective, with the exception of 
the 10 knot wind speed results. The 5 day Oilmap predicted persistence in 10 knot winds is not 



realistic based on the 1984 Uniacke spill experience off Nova Scotia which involved oil very 
similar to Cohasset crude. No surface oil was observed during over flights the day after the 
Uniacke blowout was capped indicating that the oil persisted for less than 24 hours in this actual 
spill. (Martec Limited, 1984. Report on the Environmental Program associated with the blowout 
at Shell et al. Uniacke G-72 to Shell Canada Resources Limited). The winds from the time the 
blowout was killed (17:00 hrs on March 3rd) to the time of the over flight (12:00 hrs on March 
4th) averaged about 15 km/hr or 8 knots (based on Sable Island wind station data).  

 

The SL Ross results for the 1000L diesel spill show longer persistence than the Oilmap results 
for winds greater than 12 knots (SLROSM persistence of 12 to 24 hours versus 3 to 12 hours for 
Oilmap). These differences are likely primarily due to the different diesel data sets used in the 
modeling with the SLROSM diesel being slightly more persistent. The Oilmap surface oil 
persistence for diesel, in 10 knot winds, is higher than SLROSM due to differences in dispersion 
algorithms previously discussed. 

 

Comparison of Previous Environment Canada Modelling Results to ASA Oilmap and 
SLROSM Modelling Results 

The following table provides a brief summary of the on-water persistence predictions by 
Environment Canada, ASA and SL Ross for comparison. The Environment Canada results show 
a much higher persistence for the diesel and Cohasset crude than both the independent ASA 
results, that used the same oil spill model, and the SL Ross results. It is apparent that the 
Environment Canada modelling used an oil dataset that was in some way corrupted or 
incomplete based on the assessment presented by ASA. 

Spill Env. Can. 
OilMap 6.7.1 

ASA OilMap 6.7.4 
 

SLROSM 
 

(at 10 knots) (at 12 knots) (at 10 knots) (at 12 knots)
1000 L diesel From 

Summary 
Table 
30% remaining 
after 10 days 

Less than 1% 
remaining after 
5 days (ASA 
Figure 8) 

Less than 1% 
remaining after 
12 hrs (ASA 
Figure 8) 

No surface 
oil after 38 
hrs 

No surface 
oil after 28 
hrs 

      
10,000 L 
Cohasset 

From 
Summary 
Table 
41% remaining 
after 10 days 

Less than 1% 
remaining after 
5 days (ASA 
Figure 6) 

Less than 1% 
remaining after 
24 hrs (ASA 
Figure 6) 

No surface 
oil after 1.9 
hrs 

No surface 
oil after 1.5 
hrs 
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Introduction	
The OILMAP model system was used to simulate instantaneous spills of Cohasset Crude and diesel fuel 

under constant wind conditions. The goal of the simulations was to compare the oil mass balance for 

surface, evaporated and entrained oil between two different specifications of Cohasset Crude and one 

diesel product. Oil mass balance information is presented from each model simulation. OILMAP version 

6.7.4 was used for all model simulations. 

Scenario	Matrix	
A total of 16 spill scenarios were simulated as defined in Table 1. Wind was held constant at the 

indicated speed for the entire 30 day simulation. All spills were modeled as instantaneous releases on 

the water surface.  

Table 1. Spill scenarios. 

Oil Type 
Spill Volume 

(liters) 
Wind Speeds 

(knots) 
Water 

Temperature (°C) 

Cohasset crude using Adios oil database 
(unmodified) 

10,000  10, 12,15, 20  10 

Cohasset crude using Adios oil database 
(modified for zero emulsification) 

10,000  10, 12,15, 20  10 

Cohasset crude using Environment Canada 
data (provided to ASA by SL Ross) 

10,000  10, 12,15, 20  10 

Diesel (automotive grade)  1,000  10, 12,15, 20  10 

Oils	Used	in	the	Simulations	
Table 2 lists the main oil properties for each product modeled. There are important differences between 

the two Cohasset oils used in the modeling. As noted in Table 2, the viscosity is different, particularly at 

15°C. The other differences are that maximum water content and distillation data are not present for 

the Adios Cohasset. These differences have significance for how the model calculates entrainment and 

evaporation which are discussed more fully in the following sections. A complete listing of oil 

parameters used in the model simulations is provided in the Appendix. 

Table 2. Cohasset crude properties for fresh oil. 

Oil 
Density of fresh 

oil (g/cm3) 
Dynamic Viscosity 
of fresh oil (cP) 

Interfacial Tension 
(dyne/cm) {oil‐

seawater} 

Maximum 
Water Content 

Cohasset Crude 
(E.C.) 

0.8002 @ 0° C 
0.7900 @ 15° C 

2.23 @ 0° C 
1.63 @ 15° C 

15.3  0 

Cohasset Crude 
(Adios) 

0.8002 @ 0° C 
0.7900 @ 15° C 

2.401 @ 0° C 
2.370 @ 15° C 

15.3  Not defined 

Diesel  0.8310 @ 15° C   2.76 @ 15° C  27.5  0 
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The	Adios	Oil	Database	
The Adios database contains specifications for a large number of oils but many of the data fields contain 

no values. When data are missing from the database, both the Adios model and the OILMAP model 

utilize default values or calculations based on proxy oils that can have significant effects on the fate of 

the oil. In the simulations performed here we address the implications of the oil parameters that are 

missing from the Cohasset Crude specification in the Adios database. There is also the possibility that 

the Adios database file used by OILMAP can become corrupted in which case the model reads the oil 

specification from the database incorrectly and generates invalid oil mass balance results.  

Corrupt Database File 

During the course of modeling the Cohasset spills it was determined that a corrupt version of the Adios 

oil database was being used and that mass balance results, particularly for entrainment, were 

erroneous. When the spills of the Cohasset crude were simulated using the corrupted Adios database, 

the OILMAP model used incorrect oil parameters which affected the results. When the corrupt database 

was replaced with an uncorrupted version the oil mass balance results looked more reasonable and the 

comparison with the results using the Environment Canada Cohasset specification was better.  

Missing Data 

Some important parameters are missing from the Adios specification of Cohasset Crude oil that affects 

the oil mass balance predicted by OILMAP. The first is the distillation data used by OILMAP to calculate 

oil evaporation. The method used by OILMAP for calculating the distillation data and how the model 

deals with missing oil data are described below. The second important piece of information missing 

from Adios is the maximum water content of the oil which is used to calculate emulsification. The 

method used by the model to deal with this missing information is also discussed below. 

Distillation Data and Evaporation 

The OILMAP model uses the evaporative exposure model of Stiver and Mackay (1984) which is an 

analytical approach for predicting evaporation.  It uses distillation data to estimate parameters needed 

for the analytic equation.  

The fraction evaporated, Fv, is defined as 

where 

T0 ‐  initial boiling point of the modified distillation curve (K) 
TG ‐  gradient of the modified distillation curve 
T  ‐   environmental temperature (K) 
A,B ‐ dimensionless constants   

])BT( /T)][T/BT - (A exp  /T)T( B+[1 ln = F G0Gv   
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  t  ‐  time (sec) 

  ‐  evaporative exposure. 
The evaporative exposure, , is given by 

where   

Km  ‐  mass transfer coefficient (m/sec) 
A    ‐  slick area (m2) 
t    ‐  time (sec) 
Vo   ‐  volume of oil spilled (m3). 
 

Distillation data (T0, TG, A, B) for many crude oils are available in Environment Canada's oil properties 
database (http://www.etc‐cte.ec.gc.ca/databases/OilProperties/oil_prop_e.html).  
 
If distillation data are present in the oil specification, OILMAP uses them, but if the data are missing, as is 

the case with the Adios Cohasset, the values used in the distillation calculations are determined using a 

method from the Adios version 1.0 technical documentation as follows: 

T0 = 532.98 ‐ 3.1295 * API    
Tg = 985.62 ‐ 13.597 * API 
A coeff = ‐0.572 ‐ (0.016* Tg) + (0.045* T0) 
B coeff = 7.288 ‐ (0.008* Tg) + (0.024* T0) 

 

Table 3 lists the oil distillation parameters used in the model simulations for both Cohasset oils. The 

values listed for the Adios oil were calculated using the formulas above, data for the Environment 

Canada oil were calculated using distillation data from the Cohasset Crude specification. 

Table 3. Oil distillation data used by OILMAP for the Adios and Environment Canada Cohasset oils.  

Parameter  Adios Cohasset 
Oil 

E.C. Cohasset Oil 

T0  384.33 453.75

Tg  339.76 196.91

A coefficient  11.29 13.91

B coefficient  13.79 15.51

 

 

 

  =   
K  A t

V
m

o
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Emulsification and Entrainment 

Surface oil is entrained by breaking waves, and in the OILMAP model, breaking waves will occur if the 

wind speed exceeds 10 knots, so one would expect to see oil entrainment in the simulations performed 

here. In the OILMAP formulation for entrainment developed by Delvigne and Sweeney (1988), oils with 

higher viscosity entrain at lower rates than low viscosity oils.  

Emulsification increases oil viscosity significantly so it can significantly slow the rate of entrainment. The 

OILMAP model uses a value for the maximum allowable water content specified in the oil database that 

sets an upper limit on oil emulsification. Oils with 0% water content specified will not emulsify, while oils 

with >0% water content will emulsify up to the specified limit.  

The increase in the amount of oil entrained in the water column as wind speed increases is due to the 

increased energy that is transferred from the wind to the water surface causing the formation of 

breaking waves. As oil on the sea surface is exposed to wind and waves, it is entrained or dispersed into 

the water column (Figure 1).  Entrainment incorporates small particles of oil into the water where they 

further break down and dissolve or disperse, or rise back to the surface.  Entrainment is strongly 

dependent on turbulence and is greater in areas of high wave energy. Because all of the spills simulated 

here are instantaneous releases and because the wind used is constant, once oil is entrained, all but a 

very small fraction remains in the water column for the entire time in the simulation. Under changing 

wind conditions where wind speed drops below 10 knots the entrained oil could rise to the surface and 

form a slick. 

 

Figure 1. Schematic diagram if the oil entrainment process (Mackay, et al., 1980). 
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The Cohasset oil specification in the Adios database does not include a value for the maximum allowable 

water content. In the OILMAP model if the maximum water content is not specified a default value of 

0.74 is used for crude oils and the oil is allowed to emulsify to this limit. A value of 0.74 is typical for a 

wide range of crude oils but Cohasset is at the very light end and this value is not really appropriate. The 

spill simulations of the Adios Cohasset presented here used the default maximum water content value 

of 0.74, but for purposes of comparison, additional simulations were run with a maximum water content 

of 0% assuming that the Cohasset oil does not emulsify. This is a reasonable assumption as the 

Environment Canada data indicate that the Cohasset Crude has a zero emulsion formation tendency up 

to 25.6 percent volume evaporation.   

Model	Results	
The oil mass balance results from the model simulations are presented in graphs in Figures 2 through 6. 

Each page contains plots of oil mass balance from each wind speed for the entire 30 day period. It is not 

necessary to look at mass balance beyond about 200 hours under most wind speeds because the values 

for surface, evaporated and entrained oil are unchanged beyond this time. Table 4 lists the Figures 

containing the oil mass balance results.  

Table 4. List of model output. 

Figure  Spill Volume (liters)  Oil Type  Wind 

2  10,000  Cohasset Adios (unmodified) Wind = 10, 12, 15 and 20kts 

3  10,000  Cohasset Adios (unmodified) Wind = 15kts 

4  10,000 
Cohasset Adios (max water 
content = 0) 

Wind = 10, 12, 15 and 20kts 

5  10,000  Cohasset E.C.  Wind = 10, 12, 15 and 20kts 

6  1,000  Diesel Fuel  Wind = 10, 12, 15 and 20kts 
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Figure 2. Oil mass balance for 30 days under 4 constant wind speeds using the unmodified Cohasset Crude 

specification from the Adios oil database. These results include emulsification up to a 74%. 

 

Figure 3. Oil mass balance for 200 hours under 15 knot constant wind using the unmodified Cohasset Crude 

specification from the Adios oil database. These results include emulsification up to a 74%. 
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Figure 4. Oil mass balance for 30 days under 4 constant wind speeds using Cohasset Crude specification from the 

Adios oil database with maximum water content set to zero.  
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Figure 5. Oil mass balance for 30 days under 4 constant wind speeds using the Cohasset Crude specification 

provided by Environment Canada. 
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Figure 6. Oil mass balance for 30 days under 4 constant wind speeds using a Diesel fuel specification. 

Summary	
Simulations of instantaneous releases were performed using three different specifications of Cohasset 

Crude and one diesel fuel under 4 constant wind speeds: 

1. Cohasset from Adios (unaltered) 

2. Cohasset from Adios (assuming  no emulsification) 

3. Cohasset from Environment Canada 

4. Diesel fuel 

The quantities of oil entrained in the water column and left on the water surface for all Cohasset oils are 

what one would expect for light crude oils under these environmental conditions. The different oil 

properties of the Environment Canada Cohasset Crude and the Adios Cohasset Crude account for the 

differences seen in the oil mass balance predicted by OILMAP. 

The difference in oil evaporation rate between the Environment Canada Cohasset oil specification and 

the Adios Cohasset oil specification is due to the different distillation data for each oil. The Adios 
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database does not contain distillation data so it is calculated by the OILMAP model. This results in 

different evaporation rates for these different oil specifications. 

The difference in oil entrainment between the Environment Canada Cohasset oil specification and the 

Adios Cohasset oil specification is due to emulsification of the oil as it weathers and the subsequent 

increase in viscosity. The Adios oil database does not include water content data for Cohasset Crude so 

the OILMAP model uses a default value of 0.74 which results in a significant reduction of entrainment 

and prolonged surface oil transport. Model results using the Adios Cohasset oil with the maximum water 

content set equal to zero show remarkably good agreement with the results using the Environment 

Canada Cohasset Crude. The data from the Environment Canada database indicate that Cohasset does 

not emulsify. 

The time required for surface oil to go below 1% of the total spill volume under a 15 knot wind: 

 Oil Type  Hours to < 1% Surface Oil  

Adios Cohasset  84 
Assumes maximum 
water content up to 
74% 

Adios Cohasset (assuming no 
emulsification) 

11 
Assumes 0% water 
content 

Environment Canada 
Cohasset 

10.5 
 

Diesel  5.5   
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Appendix	–	Oil	Specifications	
 

Cohasset Crude properties defined using Environment Canada database 
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Cohasset Crude properties defined in Adios oil database 
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Diesel Fuel oil properties 
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Comparison of Differences in Old Harry Oil Spill Fate Modelling Conducted 
by Applied Science Associates, SL Ross Environmental Research and 
Environment Canada  

1. Background 
 

The original oil fate and behaviour modelling conducted by SL Ross Environmental Research 

Ltd (SL Ross) for the Corridor Resources Inc. (Corridor) Old Harry prospect was criticized by 

Environment Canada (EC) (see Appendix I for the latest comments from EC and detailed 

responses by Corridor).  There is a considerable difference of opinion between EC and SL Ross 

on the likely surface persistence of the Cohasset crude oil that has been selected as the type of oil 

likely to be encountered at this exploration site.  

SL Ross`s modelling indicates that this light oil will persist for a few hours once spilled.  This is 

based on the properties of Cohasset crude oil as measured by EC and the Mackay evaporation 

model (Mackay et al., 1980) and Audunson’s dispersion algorithm (Audunson, 1980) usually 

employed by SL Ross in its oil spill model.  The short surface persistence of this light crude oil is 

supported by two actual blowout events: the Uniacke blowout off Sable Island in 1984 

(Environment Canada, 1984) and the Elgin blowout off Scotland in 2012 (Government of 

Scotland, 2013).  In both of these cases, the light oil from the above-sea blowouts dissipated by 

evaporation and natural dispersion in less than 24 hours. 

An Environment Canada consultant conducted modelling using Applied Science Associate’s 

(ASA) OilMap software products and the Cohasset data set present in the US National Oceanic 

and Atmospheric Administration’s (NOAA’s) ADIOS model’s database.  This modelling 

resulted in surface persistence of the Cohasset oil in excess of 30 days, in some cases.  ASA was 

commissioned by Corridor Resources to conduct additional modelling of batch spills of diesel 

and Cohasset crude for comparison purposes due to the significant differences in model results 

between EC and SL Ross with the goal of identifying the reasons for the major discrepancies.  

There are three primary differences in the modelling and interpretation of the modelling results 

that have been completed by SL Ross, ASA and EC for the Old Harry Environmental 

Assessment (EA) (Stantec Consulting Ltd, 2013), as described below: 

 Whether Cohasset oil will, or will not, form a water-in-oil emulsion if spilled; 

 The fundamental principle that light crude oil or diesel slicks will, or will not, naturally 

disperse permanently in the presence of  breaking waves; and 

 The belief that light crude oil and diesel spills will, or will not, evaporate and naturally 

disperse completely within a day in wind speeds that generate breaking wave conditions. 
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Each of the three differences will be addressed in the sections below.  In addition, supplementary 

modelling completed by SL Ross is presented later in this report (Section 5) to show output from 

SL Ross Oil Spill Model (SLROSM) using the Delvigne and Sweeney (1988) dispersion 

algorithm, which is the same as the algorithm used in the ASA and EC modelling work.   This 

modelling was conducted for comparison purposes to illustrate that the original SL Ross 

modelling is appropriate for the Old Harry environmental assessment process and that the 

modelling conducted using the Delvigne and Sweeney (1988) dispersion algorithm  does not 

materially affect the zone of influence and therefore it would not change the EA conclusions.   

2. Oil Emulsification 
 

The EC modelling assumes that the Cohasset oil will emulsify when spilled in the marine 

environment.  This is not an accurate portrayal of how Cohasset crude oil will behave, based on 

published spill-related properties from the EC database.  EC published data for this light oil 

shows that it will not form emulsions when evaporated up to 25.6% by volume (See Appendix 

II).  The oil also has 0% asphaltene content at all degrees of weathering, suggesting that it will 

not form emulsions at any time post-spill.  EC’s own data does not support the formation of 

emulsions in spills of Cohasset crude.  Therefore, fate modelling of spills of this oil should 

exclude emulsion formation.  The EC modelling also claims that the crude oil (MC 252) released 

from the Macondo well is very similar to the Cohasset crude.  A comparison of the fresh and 

weathered properties of the two crudes, included in Appendix II, clearly demonstrates that the 

Cohasset crude is much lighter than the MC 252 crude and the two oils are not similar.  

3. Natural Dispersion 
 

EC has stated in its comments on the Old Harry prospect modelling by SL Ross that there is no 

historical evidence that surface oil slicks will completely evaporate and naturally disperse. EC 

has also stated that natural dispersion will not occur in winds less than 30 knots (15.4 m/s). 

The modelling conducted by ASA and EC utilized a natural dispersion model (Delvigne and 

Sweeney, 1988) that assumes no natural dispersion will occur at wind speeds less than 5 m/s 

(approximately 10 knots).  It is important to note that this assumption is based on research 

focused on winds speeds of 5 m/s or greater.  In other words, Delvigne and Sweeney (1988) did 

not study oil entrainment in water for wind speeds less than 5 m/s.  For the Old Harry modelling 

work, SL Ross used a dispersion model developed by Audunson (1980) that predicts natural 

dispersion will occur at lower wind speeds than those proposed by Delvigne and Sweeney (1988) 

and suggested by EC.  SL Ross believes that its’ spill modelling is appropriate for EA purposes 
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and contends that the 5 m/s cutoff imposed by Delvigne and Sweeney (1988) is likely too 

constrictive for the Cohasset oil.   

It is well known that currents, wind and wave action form a well-defined mixing layer in the 

upper part of the water column.  Oil spilled on the sea surface can be dispersed in the mixing 

layer by a number of natural processes, including breaking waves.  Field observations and 

laboratory work (Delvigne and Sweeney, 1988; Milgram et. al., 1978; Mackay et al., 1980) have 

demonstrated that natural dispersion of fluid oils will occur in water as long as breaking waves 

are present, and these studies have even indicated that dispersion may also occur in non-breaking 

wave conditions as well.   

Tkalich and Chan (2002) developed a mathematical model of oil droplet mixing by breaking 

waves.  Li et al. (2008) used a wave tank to study the dispersed oil particle size.  They note that 

“Under natural conditions, the dispersion of oil slicks is enhanced in the presence of waves.  The 

waves provide mixing energy to break the surface oil film and propel oil droplets into the water 

column” (Li et al., 2008).  Fingas (2011) notes that “…diesel fuel and even light oil crudes can 

disperse significantly…”  The preponderance of evidence clearly indicates that oil dispersion is 

widely accepted. 

A key consideration is the wind speed required to produce a wave of sufficient magnitude to 

facilitate the mixing of oil and the dispersion of an oil slick.  The internationally recognized 

Beaufort wind scale indicates that breaking waves will occur in winds as low as 3.6 m/s.  The 

NOAA oil spill model ADIOS2 assumes that whitecap formation (breaking waves) and natural 

dispersion begins at 3 m/sec (W. Lehr, 2001).  This supports SL Ross’s contention that the 5 m/s 

cutoff imposed by Delvigne and Sweeney (1988) is likely too constrictive and that EC’s 

assertion that dispersion does not begin until winds reach 30 knots (15.4 m/s) is incorrect. 

4. Slick Survival Time 
 

EC has indicated in its reports that the light Cohasset crude oil and diesel oil will persist on the 

surface for up to 30 days.  EC has stated that oil spills do not completely evaporate and disperse 

from the water surface and there is no historical evidence to support this.  

Other respected agencies have different opinions than EC on the possible behaviour of light oil 

and diesel spills.  For example: 

 The NOAA’s Office of Response and Restoration states on its web site: “Small diesel 

spills will usually evaporate and disperse naturally within a day or less.  This is 

particularly true for typical spills from a fishing vessel (500-5,000 gallons), even in cold 

water.  Thus, seldom is there any oil on the surface for responders to recover.” 
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(http://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/resources/small-

diesel-spills.html).  

 The International Tanker Owners Pollution Federation (ITOPF) states: “Group I oils 

(non-persistent oils with densities less than 0.8 g/cc) tend to dissipate completely through 

evaporation within a few hours and do not normally form emulsions.” 

(http://www.itopf.com/marine-spills/fate/models/).  The density of Cohasset crude oil is 

0.79 g/cc at 15 °C based on EC measurements.  

 The French government research group Centre of Documentation, Research and 

Experimentation on Accidental Water Pollution (Cedre) indicates that “fluid oils can 

disperse totally within a few days.” 

(http://www.cedre.fr/fr/publication/colloque/obs/1_oil_charater_beha.pdf) . 

 The American Petroleum Institute (API, 1999) states that “Following evaporation, natural 

dispersion is the most important process in the breakup and disappearance of a slick.” 

The following are a few examples of actual spill events where the complete evaporation and 

dispersion of oil was documented to have occurred within a day or a few days from the release of 

the oil. 

Uniacke Blowout (Environment Canada, 1984).  Environment Canada’s own publication 

describing the fate of oil from the Uniacke blowout off Nova Scotia’s shore indicates that 

the oil completely evaporated and naturally dispersed and was not present on the surface 

less than 24 hours after the blowout was stopped (Environment Canada, 1984).  The oil 

released in this blowout had a very similar API gravity to that of Cohasset crude and the 

winds between the well kill and the overflight that could find no oil were approximately 8 

knots or 4.2 m/s. 

Elgin Blowout (Government of Scotland, 2012).  Reports from the Elgin platform blowout off 

Scotland in 2012 indicate that the oil released during this event evaporated and naturally 

dispersed within 24 hours (http://www.scotland.gov.uk/Resource/0039/00394137.pdf).  

North Cape Spill, east coast US, 1988.  Some 828,000 gallons of No. 2 Fuel (home heating oil) 

escaped into Rhode Island Sound. No. 2 heating oil is a refined product similar to diesel 

fuel, and because the wind and wave action was so intense on the night of the spill, the oil 

quickly mixed into the water column. 

 

Arthur J dredge barge, Lake Huron, 2012.  1500 gallons of diesel oil was spilled when the barge 

sank.  Environment Canada was among the agencies that monitored the spill. 

Environment Canada provided modelling and predictions of the dispersion of diesel fuel. 

An Environment Canada spokesperson was quoted in a news report as saying “At this 

point, given local meteorological conditions and the type of pollutant, it is anticipated 

that much of the pollutant will evaporate.” 

http://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/resources/small-diesel-spills.html
http://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/resources/small-diesel-spills.html
http://www.itopf.com/marine-spills/fate/models/
http://www.cedre.fr/fr/publication/colloque/obs/1_oil_charater_beha.pdf
http://www.scotland.gov.uk/Resource/0039/00394137.pdf
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(http://blogs.windsorstar.com/2012/07/19/diesel-fuel-spill-in-lake-huron-after-barge-

sinks/) 

 

F/V Rough Seas, August, 2007.  300 to 1500 gallons of diesel fuel spilled when a fishing boat 

grounded in Little Egg Inlet N.J. at 1600 EDT on July 31, 2007.  An overflight on August 

2 found no oil sheen in the vicinity of the spill site.   

(http://www.incidentnews.gov/incident/7682) 

USS New Orleans, August, 2007.  1000 gallons of Navy diesel was spilled from the USS New 

Orleans.  Incident occurred on August 30 at 2000 hours south west of San Clemente Is., 

CA.  The afternoon over-flight at 1815 hours on August 31 was unable to locate the spill.    

(http://www.incidentnews.gov/incident/7690) 

Katsheshuk, April, 2002.  The shrimp trawler "Katsheshuk" sank off Cape St. Francis, 

approximately 20 kilometres north of St. John's, Newfoundland.  A spokesperson for the 

Coast Guard said Wednesday that the fuel was down to a 50 by 100-foot area and was 

dispersing quickly.  At the time of the sinking, there were approximately 430,000 litres of 

diesel fuel on board the vessel.  (Source: CBC News, 3 April 2002)  When the vessel 

sank, the action of the wind and the waves dispersed the oil and its impact on the 

environment was considered minimal. (http://www.tsb-bst.gc.ca/eng/rapports-

reports/marine/2002/m02n0007/m02n0007.asp) 

 

5. New Modelling to Compare SLROSM Results to ASA OilMap Results 
 

The SL Ross Oil Spill Model (SLROSM) was modified to use the Delvigne and Sweeney (1988) 

natural dispersion algorithm and run using the same EC-measured Cohasset crude oil properties 

and environmental input parameters as those used by ASA to demonstrate that the dispersion 

algorithm being used is the same as that in ASA’s OilMap product.  Figure 1 shows the 

comparison of the two model’s results at various wind speeds.  The agreement between the two 

model results is consistent.  

 

http://blogs.windsorstar.com/2012/07/19/diesel-fuel-spill-in-lake-huron-after-barge-sinks/
http://blogs.windsorstar.com/2012/07/19/diesel-fuel-spill-in-lake-huron-after-barge-sinks/
http://www.incidentnews.gov/incident/7682
http://www.incidentnews.gov/incident/7690
http://www.tsb-bst.gc.ca/eng/rapports-reports/marine/2002/m02n0007/m02n0007.asp
http://www.tsb-bst.gc.ca/eng/rapports-reports/marine/2002/m02n0007/m02n0007.asp
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Figure 1:  Comparison of OilMap and SLROSM Model Results Using Delvigne and Sweeny 

(1988) Natural Dispersion 

 

SLROSM was then re-run for surface blowouts from the Old Harry location using the 52 years of 

MSC50 wind data.  A slick, representative of the continuous release of oil from a surface blow 

out, is selected every 6 hours and its fate and behaviour are determined under the prevailing 

environmental conditions that follow its time of release using the 52 years of hourly wind data.   

The trajectories of all of the slicks, for all months, and all 52 years of predictions have been 

plotted on one image to identify the maximum possible area of effect from a blowout from the 

Old Harry prospect assuming the same dispersion algorithm as that used in the ASA OilMap 

software (i.e. Delvigne and Sweeney (1988)).  Figure 2 shows the results of this analysis. 

Even with the 5 m/s restriction on the onset of dispersion imposed by the Delvigne and Sweeney 

(1988) algorithm, the maximum likely area that could be affected by a blowout from the 

operation is still relatively small and would not result in any contact of oil with shorelines. 
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Figure 2:  Trajectories of Above-Sea Blowouts: All 52 Years and All Months 

 

A more instructive view is provided in Figure 3.  This figure shows all of the trajectories for the 

months of May, June and July for one year (2004).  These months were selected because they 

have the most calm wind periods of the year based an assessment of 52 years of MSC50 wind 

data (see Table 1).  Three months were selected as this would be the maximum likely time 

required prior to achieving well control should a blowout occur.  As can be seen in Figure 3, 

most slicks dissipate within 20 to 30 kilometres from the spill site.  There are a few cases with 

longer spill persistence due to prolonged calm periods, but these are few in a given three month 

period. 

The percentage of time that winds are less than 10 knots, between 10 and 12 knots and greater 

than 12 knots has been extracted from the MSC50 data set for grid point 13347 (located at -60.3° 

longitude 48.0° latitude, very close to the proposed Old Harry drill site) and are provided in 

Table 1.  It is evident from the historical wind statistics in Table 1 that calmer winds are more 

prevalent in the summer months.  Note that winds greater than 10 knots occur more than 50 

percent of the time.  Figure 4 shows all of the trajectories for the months of November, 

December and January (2004).  There are fewer instances of longer persistent slicks in these 

months, as would be expected based on the wind data in Table 1. 
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Figure 3:  Trajectories of Above-Sea Blowouts: May, June and July of 2004 

 

Table 1:  Wind Statistics MSC50 Grid Point 13347  

Month 

Percentage of Wind Observations (from 1954 TO 2005 

data) 

0 to 10 knots 10 to 12 knots > 12 knots 

January 9.5 6.4 84.1 

February 21.5 8.9 69.6 

March 24.9 9.1 66.0 

April 29.6 10.8 59.5 

May 42.0 11.1 46.9 

June 46.3 11.6 42.1 

July 44.4 13.5 42.1 

August 36.4 13.7 49.9 

September 24.9 11.3 63.8 

October 15.9 8.6 75.5 

November 11.3 7.2 81.5 

December 9.2 6.0 84.8 



 

9 
April 12, 2013 

 

 

Figure 4: Trajectories of Above-Sea Blowouts: November, December and January of 2004 

 

Figures 2 through 4 can be compared to Figure 12 from the original SL Ross oil fate and 

behaviour report prepared for the Corridor Resources EA.  This figure is reproduced below as 

Figure 5.  The oil footprint from the original modelling effort is smaller than that in Figures 2 

and 3, as would be expected due to the different dispersion algorithms used. However, the oil 

footprint in Figures 2 and 3 is still relatively small, would not interact with any shoreline, and 

would not result in any material change from an EA perspective (i.e., the zone of influence is not 

materially affected such that it would change EA conclusions).  Tables 2 and 3 are provided to 

allow comparison, between the new and previous modelling results, of the minimum and 

maximum surface oil slick persistence times for each month.  The new work models a surface 

blowout discharge scenario whereas the original work models batch accumulations of oil 

released every 6 hours.  The minimum slick persistence values were actually longer in the old 

modelling.  The maximum persistence recorded in the new modelling was about 4 times longer 

than in the original work. 

Table 4 shows the percentage of slicks surviving for a given time range.  It is instructive to note 

that over 90% of the slicks released from the blowout in the summer months persisted for less 
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than 3 days and over 90% of the slicks released in the winter months persisted for less than 1 

day. 

 

 

 

Figure 5:  Maximum Area of Ocean Surface Swept by Oil from 52 Years of Simulations 

  Using a Reasonably Conservative Modelling Approach (old Figure 12) 
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Table 2:  Slick Shoreline Contact and Slick Life at Sea: Surface Blowouts (as modeled by SL 

Ross using the Delvigne and Sweeny (1988) dispersion algorithm) 

 

Month 

Number of 

Slicks 

Tracked 

% of Slicks 

Tracked 

Reaching 

Shore 

Minimum 

Slick Life 

at Sea 

(hours) 

Maximum 

Slick Life 

at Sea 

(hours) 

January 6448 0.0 0.25 91.6 

February 5824 0.0 0.31 123.9 

March 6448 0.0 0.32 135.0 

April 6240 0.0 0.34 223.6 

May 6448 0.0 0.39 188.2 

June 6240 0.0 0.50 186.6 

July 6448 0.0 0.50 211.5 

August 6448 0.0 0.42 168.9 

September 6240 0.0 0.27 144.7 

October 6448 0.0 0.25 116.3 

November 6240 0.0 0.24 84.5 

December 6448 0.0 0.23 72.0 

 

 

 

Table 3:  Slick Shoreline Contact and Slick Life at Sea: Reasonable Worst-Case Modelling 

Approach (from SL Ross’s Original Report using Audunson dispersion algorithm – old Table 

10) 

 

Month 

Number of 

Slicks 

Tracked 

% of Slicks 

Tracked 

Reaching 

Shore 

Minimum 

Slick Life 

at Sea 

(hours) 

Maximum 

Slick Life 

at Sea 

(hours) 

January 6448 0.0 0.5 18.4 

February 5824 0.0 0.6 25.6 

March 6448 0.0 0.7 29.5 

April 6240 0.0 0.7 34.7 

May 6448 0.0 0.8 51.4 

June 6240 0.0 0.9 38.3 

July 6448 0.0 0.8 36.7 

August 6448 0.0 0.7 34.7 

September 6240 0.0 0.6 31.5 

October 6448 0.0 0.5 24.3 

November 6240 0.0 0.6 24.9 

December 6448 0.0 0.5 15.3 
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Table 4:  Slick Survival Statistics Using Delvigne and Sweeney Dispersion Algorithm in SL 

Ross model for Surface Blowout Cohasset Crude 

 

Month 

Number of 

Slicks 

Tracked 

Percentage of Slicks Surviving in Time Range (days) 

0 to 0.5 0.5 to 1.0 1.0 to 3.0 3.0 to 5.0 5.0 to 10.0 

January 6448 84.0 11.6 4.3 0.1 0.0 

February 5824 67.0 17.2 14.9 0.9 0.0 

March 6448 64.7 17.4 16.1 1.8 0.1 

April 6240 57.3 17.6 21.2 3.1 0.8 

May 6448 43.5 18.3 29.8 6.8 1.6 

June 6240 38.4 17.5 34.0 8.3 1.8 

July 6448 38.0 17.6 33.7 8.0 2.7 

August 6448 46.5 19.6 28.6 4.9 0.4 

September 6240 62.3 17.6 17.8 2.2 0.1 

October 6448 75.3 14.8 9.3 0.6 0.0 

November 6240 81.0 12.6 6.3 0.1 0.0 

December 6448 83.8 11.3 4.9 0.0 0.0 

All Months 75800 61.8 16.1 18.4 3.1 0.6 
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6. Summary 
 

The following points support the validity of the original SL Ross modelling work as appropriate 

for the Old Harry EA: 

 

 Evidence has been provided from EC's own dataset and actual documented spill 

examples that the light, Cohasset oil surrogate will not emulsify.  Therefore only 

modelling results that exclude emulsion formation are appropriate in this case.  Note that 

the ASA modelling (September 20, 2012) used an emulsification factor only to 

demonstrate that a model of the Cohasset oil will emulsify if the default values in 

OILMAP are used.  ASA notes that emulsification is not appropriate for a very light oil 

such as Cohasset; 

 Actual spill examples and scientific references are provided as evidence that natural 

dispersion plays an important role in the fate of diesel and the light, Cohasset crude oil 

used as a surrogate for the potential Old Harry product;  

 Scientific references presented in this report indicate that natural dispersion will occur as 

long as breaking waves are present and breaking waves are known to begin in offshore 

waters at wind speeds as low as 7 knots (3.6 m/s); 

 It is Corridor’s view, in agreement with SL Ross, that spill models appropriate for Old 

Harry should account for natural dispersion through the full range of wind speeds when 

breaking waves are present;  

 Winds greater than 10 knots (5 m/s) exist in the vicinity of the Old Harry project for more 

than 50% of the time in all seasons, so wind speeds higher than 10 knots need to be 

considered when looking at realistic modelling scenarios; 

 The full variability of winds in the region has been accounted for in past modelling 

efforts through the use of the 52 years of hourly MSC 50 time series wind data, which is 

the most appropriate dataset to use in our view; and 

 New modelling by SL Ross using a natural dispersion cut-off at 10 knot (5 m/s) wind 

speeds shows that the area potentially impacted from the operations is small, would not 

interact with any shoreline, and would not result in any material change from an EA 

perspective (i.e., the zone of influence is not materially affected such that it would change 

EA conclusions).   
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o
r 

th
e
s
e

 d
if
fe

re
n

c
e
s
. 
 N

o
n
e
 o

f 
th

e
 A

S
A

 m
o

d
e

lli
n

g
 r

e
s
u
lt
s
 u

s
in

g
 O

ilM
a

p
 a

re
 „
n
e

a
rl
y
 i
d

e
n

ti
c
a
l‟ 

to
 E

C
‟s

 
m

o
d
e

lli
n

g
 r

e
s
u
lt
s
 u

s
in

g
 t
h

e
 O

ilM
a

p
 p

ro
d

u
c
ts

 w
h

e
n

 e
q

u
iv

a
le

n
t 

ru
n
s
 

a
re

 c
o
m

p
a
re

d
. 
T

h
is

 c
a

n
 b

e
 s

e
e
n

 i
n
 t
h

e
 c

o
m

p
a
ri
s
o

n
 g

ra
p
h

s
 t

h
a
t 

a
re

 
in

c
lu

d
e

d
 i
n

 A
p

p
e

n
d

ix
 I

II
. 
R

e
g

a
rd

le
s
s
, 
th

e
 m

o
d
e

lli
n

g
 r

e
s
u
lt
s
 a

s
s
u
m

in
g

 
th

a
t 
th

e
 C

o
h
a

s
s
e
t 
o

il 
fo

rm
s
 a

n
 e

m
u

ls
io

n
 s

h
o
u

ld
 n

o
t 

b
e
 c

o
n
s
id

e
re

d
 i
n

 
th

is
 a

p
p

lic
a

ti
o
n

 (
s
e

e
 A

p
p
e

n
d

ix
 I

I)
. 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

2
. 

T
h

e
 A

S
A

 
R

e
s
u
lt
s
 

C
o

m
p

a
ri
s
o
n

 o
f 

R
e

s
u
lt
s
 –

 
C

o
h
a

s
s
e
t 
O

il 

E
C

 F
ig

u
re

 1
 -

 T
h

is
 d

ia
g
ra

m
 c

le
a
rl
y
 s

h
o
w

s
 

th
a
t 
u

n
d

e
r 

th
e
 c

o
n
d

it
io

n
s
 s

p
e
c
if
ie

d
, 
th

a
t 
th

e
 

C
o

h
a

s
s
e
t 

o
il 

w
o

u
ld

 p
e

rs
is

t 
fo

r 
a

t 
le

a
s
t 
4

 
d

a
y
s
 a

s
 p

re
d
ic

te
d
 b

y
 b

o
th

 m
o

d
e

ls
 a

n
d

 b
o
th

 
a

s
s
u
m

p
ti
o

n
s
. 
T

h
e
 a

s
s
u
m

p
ti
o
n

s
 a

re
 t

h
a
t 

e
it
h

e
r 

h
ig

h
 o

r 
lo

w
 d

is
p

e
rs

io
n
 e

x
is

ts
. 
O

n
ly

 
th

e
 S

L
R

 m
o

d
e

l 
s
h

o
w

s
 t

h
a

t 
th

e
 d

is
p

e
rs

io
n
 

re
m

o
v
e

s
 a

ll 
th

e
 o

il 
im

m
e
d

ia
te

ly
. 

T
h

e
 i
s
s
u

e
 o

f 
w

h
e
th

e
r 

h
ig

h
 o

r 
lo

w
 d

is
p

e
rs

io
n
 

is
 u

s
e
d

 s
h

o
u

ld
 b

e
 n

o
te

d
 h

e
re

. 
T

h
e
 

C
o

h
a

s
s
e
t 

o
il 

a
s
 i
n

 t
h
e

 A
D

IO
S

 d
a
ta

 b
a
s
e

 
c
o

n
ta

in
s
 a

n
 e

m
u

ls
if
ic

a
ti
o

n
 f

a
c
to

r 
o
f 

7
0
%

 
w

h
ic

h
 i
f 

le
ft

, 
re

d
u

c
e
s
 i
ts

 d
is

p
e
rs

io
n
 v

e
ry

 
m

u
c
h
 i
n
 e

it
h

e
r 

th
e
 A

D
IO

S
 m

o
d
e

l 
o
r 

th
e
 

O
ilM

a
p
 m

o
d
e

l.
 I
f 
re

m
o

v
e

d
, 

n
a
tu

ra
l 

d
is

p
e
rs

io
n
 i
s
 l
a

rg
e
. 

A
S

A
 r

a
n
 t
h

e
 C

o
h
a

s
s
e
t 

b
o
th

 w
a

y
s
 a

n
d

 s
o

 d
id

 E
n
v
ir
o

n
m

e
n
t 

C
a

n
a

d
a

. 
 

A
S

A
 o

n
ly

 r
a

n
 t

h
e
ir
 m

o
d
e

l 
w

it
h

 e
m

u
ls

if
ic

a
ti
o
n

 a
llo

w
e

d
 u

p
 t
o

 7
4
%

 t
o

 
m

a
tc

h
 w

h
a
t 

th
e
y
 a

s
s
u
m

e
d

 w
a

s
 m

o
d
e

le
d
 b

y
 E

C
 b

a
s
e

d
 o

n
 t
h

e
 A

D
IO

S
 

d
a
ta

 s
e
t 
fo

r 
C

o
h

a
s
s
e
t.
 T

h
is

 w
a

s
 a

 s
c
e

n
a

ri
o
 t
e

s
te

d
 t

o
 t
ry

 t
o

 d
e
te

rm
in

e
 

h
o
w

 t
h

e
 O

ilM
a

p
 s

o
ft

w
a

re
 c

o
u
ld

 h
a

v
e

 b
e

e
n
 u

s
e
d
 t
o

 a
rr

iv
e

 a
t 

re
s
u

lt
s
 

fo
r 

d
ie

s
e
l 
a

n
d

 a
 l
ig

h
t 

c
ru

d
e
 t

h
a
t 

a
re

 c
o

n
tr

a
ry

 t
o
 h

o
w

 t
h

e
y
 a

re
 k

n
o
w

n
 t

o
 

b
e
h

a
v
e

. 
A

S
A

 i
n

d
ic

a
te

s
 i
n
 t

h
e
ir
 r

e
p
o
rt

 t
h

a
t 

it
 i
s
 r

e
a
s
o

n
a

b
le

 t
o

 a
s
s
u

m
e
 

th
a
t 
e

m
u

ls
if
ic

a
ti
o

n
 w

ill
 n

o
t 

o
c
c
u
r 

w
it
h

 t
h

is
 o

il 
a

n
d

 a
ls

o
 m

o
d
e

le
d
 t
h

e
 

fa
te

 o
f 

o
il 

w
it
h

 0
%

 e
m

u
ls

if
ic

a
ti
o

n
. 
T

h
e
 A

S
A

 r
e

s
u
lt
s
 w

it
h

 0
%

 
e

m
u

ls
if
ic

a
ti
o
n

 a
re

 t
h

e
 m

o
s
t 

a
p
p

lic
a

b
le

 t
o
 t
h

e
 p

ro
je

c
t.
 T

h
is

 i
s
 a

 c
ri
ti
c
a

l 
p

o
in

t 
in

 t
h

e
 i
n

te
rp

re
ta

ti
o
n
 o

f 
th

e
 A

S
A

 w
o

rk
. 

 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

2
. 

T
h

e
 A

S
A

 
R

e
s
u
lt
s
 

C
o

m
p

a
ri
s
o
n

 o
f 

R
e

s
u
lt
s
 –

 
C

o
h
a

s
s
e
t 
O

il 

A
S

A
 c

la
im

e
d
 t

h
a
t 
th

e
 i
n

c
lu

s
io

n
 o

f 
th

is
 f
a

c
to

r 
is

 a
 c

o
rr

u
p
ti
o

n
 o

f 
th

e
 d

a
ta

 b
a

s
e

. 
T

h
e
 A

S
A

 r
e

p
o
rt

 s
ta

te
s
: 
“W

h
e
n

 d
a
ta

 a
re

 m
is

s
in

g
 f
ro

m
 t

h
e

 d
a
ta

b
a

s
e
, 

b
o
th

 t
h

e
 A

D
IO

S
 a

n
d

 O
ilM

a
p
 m

o
d
e

l 
u

ti
liz

e
 d

e
fa

u
lt
 v

a
lu

e
s
 o

r 
c
a

lc
u

la
ti
o
n

s
 b

a
s
e

d
 o

n
 p

ro
x
y
 o

ils
 t

h
a
t 
c
a

n
 h

a
v
e

 s
ig

n
if
ic

a
n
t 

e
ff

e
c
ts

 o
n
 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 



 

2
9

 
A

p
ri

l 1
2

, 2
0

1
3

 

th
e
 f
a

te
 o

f 
th

e
 o

il”
. 
 “

T
h

e
 C

o
h
a

s
s
e
t 

o
il 

s
p

e
c
if
ic

a
ti
o
n

 i
n
 t

h
e
 A

D
IO

S
 

d
a
ta

b
a

s
e
 d

o
e
s
 n

o
t 

in
c
lu

d
e

 a
 v

a
lu

e
 f

o
r 

th
e
 m

a
x
im

u
m

 a
llo

w
a

b
le

 w
a

te
r 

c
o

n
te

n
t.
  
In

 t
h
e

 O
ilM

a
p
 m

o
d
e

l,
 i
f 
th

e
 m

a
x
im

u
m

 w
a

te
r 

c
o

n
te

n
t 

is
 n

o
t 

s
p

e
c
if
ie

d
, 

a
 d

e
fa

u
lt
 v

a
lu

e
 o

f 
0

.7
4
 i
s
 u

s
e
d
 f

o
r 

c
ru

d
e
 o

ils
 a

n
d

 t
h

e
 o

il 
is

 
a

llo
w

e
d
 t

o
 e

m
u

ls
if
y
 t
o

 t
h

is
 l
im

it
.”

  
T

h
is

 i
s
 n

o
t 
a

p
p

ro
p

ri
a
te

 f
o

r 
m

o
d
e

lli
n

g
 

th
e
 C

o
h
a

s
s
e
t 

o
il 

w
h

ic
h

 d
o
e

s
 n

o
t 
fo

rm
 a

n
 o

il-
in

-w
a

te
r 

e
m

u
ls

io
n
. 

 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

2
. 

T
h

e
 A

S
A

 
R

e
s
u
lt
s
 

C
o

m
p

a
ri
s
o
n

 o
f 

R
e

s
u
lt
s
 –

 
C

o
h
a

s
s
e
t 
O

il 

A
 c

h
e
c
k
 w

it
h

 N
O

A
A

 s
h

o
w

s
 t

h
a
t 
th

e
s
e

 a
re

 
d

e
lib

e
ra

te
ly

 p
u
t 

in
 t
o

 r
e

d
u

c
e
 d

is
p

e
rs

io
n
 i
f 

th
e
re

 i
s
 a

t 
a

ll 
a

 p
o
te

n
ti
a

l 
fo

r 
e
m

u
ls

if
ic

a
ti
o
n

. 
In

 a
n

y
 c

a
s
e
, 
th

e
 m

o
d
e

ls
 w

e
re

 r
u

n
 b

o
th

 
w

a
y
s
, 

s
o

 t
h

is
 i
s
 i
rr

e
le

v
a

n
t.

 I
n

 e
it
h

e
r 

c
a

s
e
 t
h

e
 

m
o

d
e

ls
 s

h
o
w

 t
h

a
t 

o
il 

s
ti
ll 

p
e
rs

is
ts

 f
o
r 

s
e

v
e

ra
l 

d
a
y
s
 a

t 
a
 r

e
a
lis

ti
c
 w

in
d
. 

S
in

c
e
 t

h
e
 p

u
b

lis
h

e
d

 E
n

v
ir
o

n
m

e
n
t 

C
a

n
a

d
a
 a

n
a

ly
s
is

 o
f 

C
o

h
a

s
s
e

t 
c
ru

d
e

 
o

il 
(A

p
p
e

n
d

ix
 I

I)
 s

h
o
w

s
 t
h

a
t 

it
 w

ill
 n

o
t 
fo

rm
 a

n
 e

m
u

ls
io

n
, 

o
n
ly

 t
h

o
s
e

 
m

o
d
e

l 
re

s
u

lt
s
 w

h
e
re

 e
m

u
ls

io
n
 f

o
rm

a
ti
o
n

 w
a

s
 n

o
t 
a

llo
w

e
d
 s

h
o
u

ld
 b

e
 

c
o

n
s
id

e
re

d
. 
It
 i
s
 o

u
r 

u
n
d
e

rs
ta

n
d

in
g

 t
h

a
t 

E
C

 a
s
s
u
m

e
d
 e

m
u

ls
io

n
 

fo
rm

a
ti
o
n

 u
p
 t

o
 7

4
%

 i
n

 a
ll 

o
f 

th
e
ir
 m

o
d
e

lli
n

g
. 
W

e
 h

a
v
e

 s
e

e
n

 n
o

 d
a
ta

 
in

 t
h

e
 E

C
 r

e
p
o

rt
s
 s

h
o
w

in
g

 m
o

d
e

lli
n

g
 o

f 
C

o
h
a

s
s
e
t 
s
p

ill
s
 w

it
h

 
e

m
u

ls
if
ic

a
ti
o
n

 t
u

rn
e

d
 o

ff
. 

 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

2
. 

T
h

e
 A

S
A

 
R

e
s
u
lt
s
 

C
o

m
p

a
ri
s
o
n

 o
f 

R
e

s
u
lt
s
 –

 
C

o
h
a

s
s
e
t 
O

il 

T
h

e
 b

a
tc

h
 s

p
ill

 o
f 

d
ie

s
e
l 
o

il 
w

a
s
 m

o
d
e

le
d
 

u
s
in

g
 t
h

e
 A

S
A

 m
o

d
e

ls
 a

s
 d

e
s
c
ri
b

e
d

 e
a

rl
ie

r.
 

T
h

e
 f

o
llo

w
in

g
 f

ig
u

re
 s

h
o
w

s
 t

h
e
 c

o
m

p
a
ri
s
o

n
 

b
e
tw

e
e
n

 t
h

e
 t
h

re
e
 m

o
d
e

l 
ru

n
s
: 

 T
h

is
 g

ra
p

h
 c

le
a
rl
y
 s

h
o
w

s
 t

h
a
t 

b
o
th

 t
h

e
 A

S
A

 
a

n
d

 E
C

 m
o

d
e

ls
 p

re
d

ic
t 
th

a
t 
th

e
 d

ie
s
e
l 

w
o

u
ld

 p
e

rs
is

t 
fo

r 
a
t 

le
a
s
t 
3

 t
o
 4

 d
a

y
s
. 
T

h
e
 

S
L

R
 m

o
d
e

l 
h

a
s
 t

h
e
 o

il 
e
n

ti
re

ly
 g

o
n
e
 w

it
h

in
 

h
o
u

rs
. 

 

A
g

a
in

, 
th

is
 a

s
s
u

m
e
s
 t
h

a
t 
o

n
ly

 1
0
 k

n
o
t 
w

in
d
s
 w

ill
 e

x
is

t 
in

 t
h

e
 s

tu
d
y
 

a
re

a
 a

n
d
 t

h
a
t 

d
is

p
e
rs

io
n
 w

ill
 n

o
t 

o
c
c
u
r 

in
 w

in
d
s
 l
e

s
s
 t

h
a
n
 1

0
 k

n
o
ts

. 
W

in
d
s
 g

re
a
te

r 
th

a
n
 1

0
 k

n
o
ts

 o
c
c
u

r 
m

o
re

 t
h

a
n

 5
0
%

 o
f 
th

e
 t
im

e
, 

e
v
e

n
 

d
u
ri
n
g

 s
u
m

m
e
r.

  
T

h
e
re

fo
re

, 
th

e
 f

u
ll 

ra
n
g

e
 o

f 
w

in
d
 s

p
e
e

d
s
 m

u
s
t 
b

e
 

c
o

n
s
id

e
re

d
 a

n
d
, 

a
s
 d

is
c
u
s
s
e

d
 i
n

 S
e

c
ti
o

n
 3

 o
f 
th

is
 r

e
s
p
o

n
s
e

 
d

o
c
u

m
e

n
t,
 d

is
p

e
rs

io
n
 d

o
e

s
 p

la
y
 a

 r
o

le
 i
n
 t
h

e
 f

a
te

 o
f 

th
e
 d

ie
s
e
l 
o

il.
 

 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

2
. 

T
h

e
 A

S
A

 
R

e
s
u
lt
s
 

C
o

m
p

a
ri
s
o
n

 o
f 

R
e

s
u
lt
s
 –

 
D

ie
s
e
l 
B

a
tc

h
 

S
p

ill
 

T
h

u
s
 i
s
 b

o
th

 c
a

s
e

s
, 
th

e
 A

S
A

 a
n
d

 
E

n
v
ir
o

n
m

e
n
t 

C
a

n
a

d
a

's
 p

re
d
ic

ti
o

n
s
 a

re
 t
h

e
 

s
a

m
e
 

- 
E

.g
. 
T

h
a
t 
th

e
 f

u
e
ls

 w
ill

 a
t 

le
a
s
t 
p

e
rs

is
t 
fo

r 
d

a
y
s
 s

p
ill

e
d
 u

n
d

e
r 

c
o

n
d

it
io

n
s
 t

h
a
t 
a

re
 

A
 d

e
ta

ile
d
 c

o
m

p
a
ri
s
o

n
 o

f 
th

e
 d

ie
s
e
l 
m

o
d
e

lli
n

g
 r

e
s
u

lt
s
 h

a
s
 n

o
t 
b

e
e

n
 

c
o

n
d

u
c
te

d
 i
n
 t

h
is

 r
e

v
ie

w
, 

a
s
 m

u
c
h
 o

f 
th

e
 s

a
m

e
 j
u

s
ti
fi
c
a

ti
o
n

 f
o

r 
th

e
 

m
o

d
e

lli
n

g
 a

p
p
ro

a
c
h

 d
is

c
u

s
s
e
d

 f
o
r 

th
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h
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c
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R
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 c
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b
e
h

a
v
io

r 
u

n
d

e
r 

d
if
fe

re
n
t 

e
n
v
ir
o

n
m

e
n
ta

l 
c
o

n
d

it
io

n
s
. 
 

 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

4
. 

T
e
m

p
e
ra

tu
re

 
 

A
n

o
th

e
r 

is
s
u

e
 t
h

a
t 
s
h

o
u

ld
 b

e
 r

a
is

e
d
 i
s
 t
h

a
t 

o
f 

th
e
 b

lo
w

o
u
t 

s
c
e

n
a
ri
o

s
. 
T

h
e
 m

o
d
e

lli
n

g
 

d
is

c
re

p
a

n
c
ie

s
 b

e
tw

e
e
n

 t
h

e
 S

L
R

 a
n
d

 
E

n
v
ir
o

n
m

e
n
t 

C
a

n
a

d
a

 m
o
d

e
l 
w

e
re

 a
ls

o
 

a
p
p

lic
a

b
le

 t
o

 t
h

o
s
e
 s

c
e

n
a

ri
o
s
. 

A
S

A
 d

id
 n

o
t 

m
o

d
e

l 
th

e
s
e

. 
S

in
c
e
 t

h
e
s
e

 a
re

 q
u

it
e

 
im

p
o
rt

a
n
t,
 t

h
e
 v

a
lid

it
y
 o

f 
th

e
s
e

 s
c
e

n
a
ri
o

s
 

n
e
e

d
 t

o
 b

e
 a

d
d
re

s
s
e
d
. 
T

h
e

 b
a

s
ic

 i
s
s
u

e
 i
s
 

th
a
t 
S

L
R

 h
a
d

 p
re

d
ic

te
d
 t
h

a
t 

a
ll 

th
e
 o

il 
w

o
u
ld

 
b

e
 d

is
p

e
rs

e
d
 i
n

 t
h

e
 i
m

m
e

d
ia

te
 a

re
a
 o

f 
th

e
 

b
lo

w
o

u
t 

a
n
d

 t
h

u
s
 t
h

e
re

 w
e

re
 n

o
 f

u
rt

h
e
r 

tr
a
je

c
to

ri
e

s
 o

r 
fa

te
 n

e
c
e

s
s
a

ry
. 

S
in

c
e
 s

im
ila

r 
re

s
u
lt
s
 w

o
u
ld

 h
a

v
e

 b
e

e
n
 o

b
ta

in
e
d

 b
y
 

E
n

v
ir
o

n
m

e
n
t 

C
a

n
a

d
a

 a
n
d

 A
S

A
, 

it
 i
s
 

s
u

g
g

e
s
te

d
 t
h

a
t 
th

e
 s

c
e

n
a

ri
o
s
 s

im
ila

r 
to

 t
h

a
t 

c
re

a
te

d
 b

y
 E

n
v
ir
o

n
m

e
n
t 
C

a
n
a

d
a

 w
o

u
ld

 s
ti
ll 

n
e
e

d
 t

o
 b

e
 c

re
a
te

d
. 

T
h

e
 A

S
A

 m
o

d
e

lli
n

g
 w

a
s
 c

o
m

p
le

te
d
 o

n
 b

a
tc

h
 s

p
ill

s
 o

n
ly

 t
o

 p
ro

v
id

e
 a

 
b

a
s
is

 f
o
r 

c
o
m

p
a
ri
s
o

n
 w

it
h

 t
h

e
 E

C
 d

a
ta

 p
re

s
e

n
te

d
 i
n

 t
a

b
u

la
r 

fo
rm

 i
n

 
th

e
ir
 i
n

it
ia

l 
re

p
o
rt

 d
a
te

d
 A

p
ri
l 
2

5
, 

2
0
1

2
 a

n
d
 a

 p
re

v
io

u
s
 r

e
p
o
rt

 d
a
te

d
 

M
a

rc
h

 3
1
, 

2
0
1

2
. 
T

h
e
 s

p
ill

 v
o

lu
m

e
s
 u

s
e
d

 i
n
 t
h

e
 A

S
A

 m
o

d
e

lli
n

g
 w

e
re

 
s
e

le
c
te

d
 t
o

 m
a

tc
h

 t
h

o
s
e

 u
s
e
d

 i
n
 t

h
e
 b

a
tc

h
 s

c
e

n
a

ri
o

s
 p

re
s
e
n
te

d
 b

y
 

E
C

 f
o

r 
a

s
 d

ir
e

c
t 
a

 c
o

m
p

a
ri
s
o

n
 a

s
 p

o
s
s
ib

le
. 
T

h
e
 p

ri
m

a
ry

 g
o

a
l 
o
f 
th

e
 

A
S

A
 m

o
d
e

lli
n

g
 w

a
s
 t

o
 d

e
te

rm
in

e
 i
f 

th
e
 E

C
 m

o
d
e

lli
n

g
 u

s
in

g
 t

h
e
 

O
ilM

a
p
 s

o
ft

w
a

re
 w

a
s
 a

c
c
u

ra
te

. 
 I
t 

h
a
s
 b

e
e

n
 s

h
o
w

n
 t

h
a
t 
th

e
re

 i
s
 

c
o

n
s
id

e
ra

b
le

 d
is

a
g

re
e
m

e
n
t 

b
e
tw

e
e
n

 t
h

e
 E

C
 m

o
d
e

lli
n

g
 r

e
s
u
lt
s
 u

s
in

g
 

th
e
 A

S
A

 O
ilM

a
p
 p

ro
d

u
c
ts

 a
n
d

 t
h

e
 r

e
s
u
lt
s
 p

re
s
e

n
te

d
 b

y
 t

h
e
 e

x
p

e
rt

 
m

o
d
e

lle
rs

 o
f 

A
S

A
. 
M

o
s
t,

 b
u
t 

n
o
t 

a
ll,

 o
f 

th
e
 d

if
fe

re
n
c
e

s
 b

e
tw

e
e
n

 t
h

e
 

A
S

A
 r

e
s
u
lt
s
 a

n
d
 t
h

e
 m

o
re

 r
e

c
e
n
t 

E
C

 d
a
ta

 r
e

la
te

 t
o

 w
h

e
th

e
r 

o
r 

n
o
t 
th

e
 

o
il 

is
 a

llo
w

e
d
 t

o
 e

m
u

ls
if
y
. 
T

h
e
re

 a
re

 e
v
e

n
 m

o
re

 s
ig

n
if
ic

a
n
t 

d
if
fe

re
n

c
e
s
 

b
e
tw

e
e
n

 E
C

‟s
 m

o
d
e

lli
n

g
 r

e
s
u
lt
s
 p

o
s
te

d
 o

n
 t
h

e
 C

-N
L

O
P

B
 w

e
b
s
it
e

 i
n
 

th
e
ir
 i
n

it
ia

l 
re

p
o
rt

 (
d

a
te

d
 A

p
ri
l 
2

4
, 

2
0
1

2
) 

a
n
d
 t

h
e
 A

S
A

 r
e

s
u
lt
s
. 

 
 S

e
c
ti
o
n

 5
 o

f 
th

is
 r

e
p
o

rt
 c

o
n
ta

in
s
 n

e
w

 m
o

d
e

lli
n

g
 c

o
m

p
le

te
d

 b
y
 S

L
 

R
o

s
s
 u

s
in

g
 t
h

e
 D

e
lv

ig
n

e
 a

n
d

 S
w

e
e
n

e
y
 (

1
9
8

8
) 

d
is

p
e
rs

io
n
 a

lg
o

ri
th

m
 

(u
s
e
d

 b
y
 A

S
A

 i
n

 t
h

e
ir
 m

o
d

e
l)
 t

o
 r

e
p
la

c
e
 t

h
e
 o

ri
g

in
a
l 
S

L
 R

o
s
s
 

d
is

p
e
rs

io
n
 a

lg
o
ri
th

m
. 
T

h
e

 r
e

s
u
lt
s
 a

re
 c

o
m

p
a
re

d
 t
o

 t
h

e
 o

ri
g

in
a
l 

b
lo

w
o

u
t 

m
o

d
e

lli
n

g
 a

n
a

ly
s
is

 c
o

m
p

le
te

d
 b

y
 S

L
 R

o
s
s
 t

o
 d

e
m

o
n
s
tr

a
te

 
th

a
t 
th

e
 u

lt
im

a
te

 d
if
fe

re
n
c
e

 i
n
 o

il 
b

e
h

a
v
io

r 
u

s
in

g
 t
h

e
 l
e

s
s
 a

g
g
re

s
s
iv

e
 

d
is

p
e
rs

io
n
 m

o
d
e

l 
d

o
e

s
 n

o
t 
re

s
u
lt
 i
n
 a

n
y
 m

a
te

ri
a
l 
c
h

a
n

g
e
 f
ro

m
 a

n
 E

A
 

p
e
rs

p
e
c
ti
v
e

 (
i.
e
.,

 t
h

e
 z

o
n
e

 o
f 

in
fl
u

e
n

c
e
 i
s
 n

o
t 
m

a
te

ri
a

lly
 a

ff
e

c
te

d
 s

u
c
h
 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

5
. 

B
lo

w
o

u
t 

S
c
e

n
a

ri
o
s
 

 



 

3
2

 
A

p
ri

l 1
2

, 2
0

1
3

 

th
a
t 
it
 w

o
u
ld

 c
h

a
n
g

e
 E

A
 c

o
n
c
lu

s
io

n
s
).

  
It
 i
s
 o

u
r 

v
ie

w
 t

h
a
t 

a
d
d

it
io

n
a

l 
m

o
d
e

lli
n

g
 i
s
 n

o
t 
w

a
rr

a
n
te

d
. 

S
in

c
e
 t

h
e
 A

S
A

 m
o

d
e

lli
n

g
 c

o
n
fi
rm

s
 t

h
a
t 

o
il 

w
ill

 s
ti
ll 

p
e
rs

is
t 

a
ft

e
r 

a
 f

e
w

 d
a
y
s
, 

a
s
 

E
n

v
ir
o

n
m

e
n
t 

C
a

n
a

d
a

 h
a
s
 m

o
re

 m
o

d
e

lli
n

g
 

n
e
e

d
s
 t

o
 b

e
 c

a
rr

ie
d
 o

u
t.
 F

u
rt

h
e
r 

th
e
 

m
o

d
e

lli
n

g
 s

h
o
u

ld
 u

s
e
: 

 R
e

a
lis

ti
c
 w

in
d
s
 s

u
c
h
 a

s
 t
h

e
 d

a
ta

 s
e

ts
 f
ro

m
 

th
e
 M

a
g

d
a
le

n
 I
s
la

n
d

s
 

S
e

c
ti
o
n

 5
 o

f 
th

is
 r

e
p
o

rt
 c

o
n
ta

in
s
 n

e
w

 m
o

d
e

lli
n

g
 c

o
m

p
le

te
d

 b
y
 S

L
 

R
o

s
s
 u

s
in

g
 t
h

e
 D

e
lv

ig
n

e
 a

n
d

 S
w

e
e
n

e
y
 (

1
9
8

8
) 

d
is

p
e
rs

io
n
 a

lg
o

ri
th

m
 

(u
s
e
d

 b
y
 A

S
A

 i
n

 t
h

e
ir
 m

o
d

e
l)
 t

o
 r

e
p
la

c
e
 t

h
e
 o

ri
g

in
a
l 
S

L
 R

o
s
s
 

d
is

p
e
rs

io
n
 a

lg
o
ri
th

m
. 
T

h
e

 r
e

s
u
lt
s
 a

re
 c

o
m

p
a
re

d
 t
o

 t
h

e
 o

ri
g

in
a
l 

b
lo

w
o

u
t 

m
o

d
e

lli
n

g
 a

n
a

ly
s
is

 c
o

m
p

le
te

d
 b

y
 S

L
 R

o
s
s
 t

o
 d

e
m

o
n
s
tr

a
te

 
th

a
t 
th

e
 u

lt
im

a
te

 d
if
fe

re
n
c
e

 i
n
 o

il 
b

e
h

a
v
io

r 
u

s
in

g
 t
h

e
 l
e

s
s
 a

g
g
re

s
s
iv

e
 

d
is

p
e
rs

io
n
 m

o
d
e

l 
d

o
e

s
 n

o
t 
re

s
u
lt
 i
n
 a

n
y
 m

a
te

ri
a
l 
c
h

a
n

g
e
 f
ro

m
 a

n
 E

A
 

p
e
rs

p
e
c
ti
v
e

 (
i.
e
.,

 t
h

e
 z

o
n
e

 o
f 

in
fl
u

e
n

c
e
 i
s
 n

o
t 
m

a
te

ri
a

lly
 a

ff
e

c
te

d
 s

u
c
h
 

th
a
t 
it
 w

o
u
ld

 c
h

a
n
g

e
 E

A
 c

o
n
c
lu

s
io

n
s
).

  
It
 i
s
 o

u
r 

v
ie

w
 t

h
a
t 

a
d
d

it
io

n
a

l 
m

o
d
e

lli
n

g
 i
s
 n

o
t 
w

a
rr

a
n
te

d
. 

 T
h

e
 5

2
 y

e
a
r 

lo
n
g

 M
e

te
o

ro
lo

g
ic

a
l 
S

e
rv

ic
e

 o
f 

C
a

n
a

d
a

 w
in

d
 d

a
ta

  
(M

S
C

5
0
 d

a
ta

 s
e

t)
 u

s
e
d
 b

y
 S

L
 R

o
s
s
 i
n

 t
h

e
 o

ri
g

in
a
l 
o

il 
fa

te
 a

n
d
 

b
e
h

a
v
io

r 
m

o
d
e

lli
n

g
 e

ff
o
rt

 i
s
 t

h
e
 b

e
s
t 

w
in

d
 d

a
ta

 a
v
a

ila
b
le

 f
o
r 

th
is

 
a

p
p

lic
a

ti
o
n

. 
 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

6
. 

W
h
a
t 
A

c
ti
o

n
s
 

a
re

 R
e
q

u
ir
e

d
 

S
to

c
h
a

s
ti
c
 m

o
d
e

ls
 t

o
 e

n
s
u

re
 t
h

a
t 
a

ll 
p

ro
b

a
b
ili

ti
e

s
 a

re
 a

c
c
o

u
n

te
d
 f

o
r 

 

T
h

e
 o

ri
g

in
a
l 
m

o
d
e

lli
n

g
 i
n

v
e

s
ti
g

a
te

d
 t

h
e
 b

e
h

a
v
io

r 
a

n
d

 t
ra

je
c
to

ry
 o

f 
s
p

ill
s
 r

e
le

a
s
e

d
 o

n
 e

v
e

ry
 d

a
y
 o

v
e

r 
a

 5
2

 y
e

a
r 

p
e
ri
o

d
. 

A
s
 s

u
c
h
, 
th

e
 

m
o

d
e

lli
n

g
 i
n

v
e

s
ti
g

a
te

d
 t
h
e

 w
id

e
s
t 

p
o
s
s
ib

le
 r

a
n
g

e
 o

f 
o

il 
fa

te
 a

n
d

 
tr

a
je

c
to

ry
. 

 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

6
. 

W
h
a
t 
A

c
ti
o

n
s
 

a
re

 R
e
q

u
ir
e

d
 

M
o

d
e

ls
 t

h
a
t 
d

o
 n

o
t 

o
v
e

r-
e

m
p

h
a

s
iz

e
 n

a
tu

ra
l 

d
is

p
e

rs
io

n
 o

r 
w

it
h

 t
h

a
t 
fa

c
to

r 
tu

rn
e
d

 d
o

w
n

 
 

N
e

w
 m

o
d
e

lli
n

g
 h

a
s
 b

e
e

n
 c

o
m

p
le

te
d
 b

y
 S

L
 R

o
s
s
 u

s
in

g
 t
h

e
 D

e
lv

ig
n

e
 

a
n
d

 S
w

e
e
n

e
y
 (

1
9
8

8
) 

d
is

p
e
rs

io
n
 a

lg
o

ri
th

m
 i
n
 u

s
e
 b

y
 A

S
A

 i
n

 t
h

e
ir
 

O
ilM

a
p
 p

ro
d

u
c
t 

a
n
d

 i
s
 p

re
s
e
n

te
d

 i
n

 S
e
c
ti
o

n
 5

 o
f 

th
is

 r
e

p
o

rt
. 
T

h
e
 f
a
te

 
a

n
d

 t
ra

je
c
to

ry
 o

f 
th

e
 s

u
rf

a
c
e
 o

il 
re

le
a
s
e

d
 o

n
 a

 d
a
ily

 b
a
s
is

 o
v
e

r 
a

 5
2
 

y
e

a
r 

p
e
ri
o

d
 f
ro

m
 s

u
rf

a
c
e
 o

il 
b

lo
w

o
u
ts

 h
a
s
 b

e
e

n
 p

ro
v
id

e
d

. 
T

h
e
 r

e
s
u
lt
s
 

s
h

o
w

 a
 s

o
m

e
w

h
a
t 

la
rg

e
r 

fo
o
tp

ri
n

t 
th

a
n

 p
re

s
e
n
te

d
 i
n

 t
h

e
 o

ri
g

in
a
l 
S

L
 

R
o

s
s
 r

e
p
o
rt

 t
o
 C

o
rr

id
o
r 

R
e

s
o
u

rc
e

s
 a

s
 w

o
u
ld

 b
e

 e
x
p

e
c
te

d
 d

u
e

 t
o

 t
h

e
 

re
d
u
c
e

d
 n

a
tu

ra
l 
d

is
p

e
rs

io
n
 p

re
d

ic
te

d
 b

y
 t

h
e
 D

e
lv

ig
n

e
 a

n
d

 S
w

e
e
n

e
y
 

a
lg

o
ri
th

m
 w

it
h

 w
in

d
s
 b

e
tw

e
e
n

 3
.6

 a
n

d
 5

 m
/s

 (
7

 t
o
 1

0
 k

n
o
ts

).
 T

h
e
 a

re
a
 

th
a
t 
c
o

u
ld

 b
e
 p

o
te

n
ti
a

lly
 i
m

p
a
c
te

d
 f
ro

m
 t
h

e
 o

p
e
ra

ti
o

n
s
 i
s
 s

ti
ll 

s
m

a
ll,

 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

6
. 

W
h
a
t 
A

c
ti
o

n
s
 

a
re

 R
e
q

u
ir
e

d
 



 

3
3

 
A

p
ri

l 1
2

, 2
0

1
3

 

w
o

u
ld

 n
o

t 
in

te
ra

c
t 
w

it
h

 a
n

y
 s

h
o
re

lin
e
 (

s
e

e
 F

ig
u
re

 2
),

 a
n

d
 w

o
u
ld

 n
o

t 
re

s
u
lt
 i
n
 a

n
y
 m

a
te

ri
a

l 
c
h

a
n

g
e
 f
ro

m
 a

n
 E

A
 p

e
rs

p
e
c
ti
v
e

 (
i.
e

.,
 t

h
e
 z

o
n
e

 
o
f 

in
fl
u

e
n

c
e
 i
s
 n

o
t 
m

a
te

ri
a

lly
 a

ff
e

c
te

d
 s

u
c
h

 t
h

a
t 
it
 w

o
u

ld
 c

h
a

n
g

e
 E

A
 

c
o

n
c
lu

s
io

n
s
).

  
 

V
e

ri
fi
c
a

ti
o
n

 b
y
 s

e
v
e

ra
l 
m

o
d
e

ls
 a

n
d

 
a

p
p

ro
a

c
h

e
s
 t
o
 e

n
s
u

re
 t

h
a

t 
a

n
o
m

a
lie

s
 d

o
 

n
o
t 

o
c
c
u
r 

T
h

e
 e

x
te

n
s
iv

e
 c

o
m

p
a
ri
s
o
n

 o
f 

m
o

d
e

l 
re

s
u
lt
s
 f
ro

m
 A

S
A

 a
n
d

 S
L

 R
o
s
s
 

th
a
t 
h

a
s
 b

e
e

n
 c

o
m

p
le

te
d
 t

o
 d

a
te

 d
e
m

o
n
s
tr

a
te

s
 a

 m
o

re
 t

h
a
n
 a

d
e
q

u
a
te

 
e
ff

o
rt

 t
o
 e

n
s
u

re
 t

h
a
t 
th

e
 m

o
d
e

l 
re

s
u

lt
s
 a

re
 r

e
a
s
o

n
a

b
le

 f
o

r 
th

e
 

in
te

n
d

e
d

 p
u

rp
o
s
e
 o

f 
th

e
 m

o
d
e

lli
n

g
, 
th

a
t 

b
e
in

g
 e

n
v
ir
o

n
m

e
n
ta

l 
im

p
a
c
t 

a
s
s
e
s
s
m

e
n
t 

o
f 

a
 s

in
g

le
 e

x
p

lo
ra

to
ry

 w
e

ll.
 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

6
. 

W
h
a
t 
A

c
ti
o

n
s
 

a
re

 R
e
q

u
ir
e

d
 

M
o

d
e

lli
n

g
 o

n
 a

ll 
th

e
 o

il 
re

le
a
s
e

d
, 

w
it
h

o
u

t 
re

m
o

v
a

l 
b

y
 q

u
e
s
ti
o

n
a

b
le

 p
ro

c
e

s
s
e

s
 

T
h

e
 m

o
d
e

lli
n

g
 c

o
m

p
le

te
d

 b
y
 S

L
 R

o
s
s
 a

n
d
 A

S
A

 u
ti
liz

e
s
 c

o
m

m
o

n
 o

il 
fa

te
 a

n
d

 b
e

h
a
v
io

r 
p
ro

c
e
s
s
 a

lg
o
ri
th

m
s
 e

m
p

lo
y
e

d
 b

y
 t

h
e
 i
n

d
u

s
tr

y
 a

n
d

 
n

o
 o

il 
is

 r
e
m

o
v
e

d
 “

b
y
 q

u
e

s
ti
o
n

a
b

le
 p

ro
c
e
s
s
e

s
” 

b
y
 t

h
e
s
e
 m

o
d
e

ls
. 

D
if
fe

re
n
t 

m
o

d
e

ls
 m

a
y
 u

s
e

 d
if
fe

re
n
t 
p

ro
c
e

s
s
 a

lg
o
ri
th

m
s
 a

s
 i
s
 t

h
e
 c

a
s
e
 

w
it
h

 t
h

e
 d

is
p

e
rs

io
n
 a

lg
o

ri
th

m
s
 t

h
a
t 
h

a
v
e

 b
e

e
n
 d

is
c
u

s
s
e
d

. 
A

 c
a

s
e
 c

a
n
 

b
e
 m

a
d
e
 f

o
r 

d
if
fe

re
n
t 
d

is
p

e
rs

io
n
 m

e
th

o
d

s
 b

a
s
e

d
 o

n
 f

ie
ld

 a
n

d
 

la
b
o

ra
to

ry
 d

a
ta

. 
W

h
ic

h
 m

o
d
e

l 
is

 b
e
s
t 
fo

r 
a
 s

p
e
c
if
ic

 a
p
p

lic
a

ti
o
n

 c
a

n
 

o
n

ly
 b

e
 d

e
te

rm
in

e
d

 a
ft

e
r 

a
 s

p
ill

 h
a
s
 o

c
c
u
rr

e
d
 a

n
d

 i
f 

s
u
ff

ic
ie

n
t 
d

a
ta

 i
s
 

c
o

lle
c
te

d
 o

n
 t
h

e
 o

il 
p
ro

p
e
rt

ie
s
, 
w

e
a
th

e
r 

c
o

n
d

it
io

n
s
 a

n
d

 u
lt
im

a
te

 f
a

te
 o

f 
th

e
 o

il 
to

 p
e
rm

it
 a

 d
e
ta

ile
d
 m

o
d
e

lli
n

g
 o

f 
th

e
 e

v
e

n
t.
 S

u
c
h
 d

a
ta

 i
s
 r

a
re

. 
  

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

6
. 

W
h
a
t 
A

c
ti
o

n
s
 

a
re

 R
e
q

u
ir
e

d
 

E
n

v
ir
o

n
m

e
n
t 

C
a

n
a

d
a

 h
a
s
 c

a
rr

ie
d
 o

u
t 
th

is
 

ty
p

e
 o

f 
m

o
d
e

lli
n

g
 a

n
d
 t
h
e

 p
ro

p
o

n
e

n
ts

 a
re

 
w

e
lc

o
m

e
 t

o
 u

s
e
 t

h
e
s
e
 s

c
e

n
a

ri
o
s
 i
f 

th
e
y
 

w
is

h
. 

T
h

e
 o

ri
g

in
a
l 
E

C
 m

o
d
e

lli
n

g
 r

e
s
u
lt
s
 (

M
a

rc
h

, 
2

0
1

2
) 

a
p

p
e

a
r 

to
 b

e
 i
n

 
e

rr
o

r.
  

C
o

rr
id

o
r 

is
 o

f 
th

e
 o

p
in

io
n
 t

h
a
t 

it
s
 c

o
n
s
u

lt
a

n
ts

, 
S

L
 R

o
s
s
 a

n
d

 
A

S
A

, 
h

a
v
e

 c
o

n
d

u
c
te

d
 s

u
ff

ic
ie

n
t 
m

o
d
e

lli
n

g
 f

o
r 

th
e
 p

u
rp

o
s
e

s
 o

f 
e

n
v
ir
o

n
m

e
n
ta

l 
a

s
s
e
s
s
m

e
n

t 
fo

r 
a

 s
in

g
le

 e
x
p

lo
ra

ti
o
n

 w
e

ll.
  

T
h

e
 

a
d
d

it
io

n
a

l 
in

fo
rm

a
ti
o

n
 c

o
n

ta
in

e
d

 w
it
h

in
 t

h
is

 C
o

rr
id

o
r 

re
s
p
o

n
s
e

, 
in

 
c
o

n
ju

n
c
ti
o

n
 w

it
h

 i
n
fo

rm
a

ti
o

n
 c

o
n
ta

in
e
d

 w
it
h

in
 p

re
v
io

u
s
 r

e
s
p
o

n
s
e

s
, 

a
d
e

q
u

a
te

ly
 c

h
a
ra

c
te

ri
z
e

 t
h

e
 p

o
te

n
ti
a

l 
fa

te
 o

f 
o

il 
fo

r 
E

A
 p

u
rp

o
s
e

s
, 

in
 

th
e
 u

n
lik

e
ly

 e
v
e

n
t 

th
a
t 
a

 s
p

ill
 o

r 
b

lo
w

o
u
t 

o
c
c
u
rs

. 

C
o

m
m

e
n
ts

 o
n
 

Is
s
u

e
s
 R

e
la

te
d

 
to

 t
h

e
 O

ld
 

H
a

rr
y
 

M
o

d
e

lli
n

g
 

S
c
e

n
a

ri
o
s
, 

6
. 

W
h
a
t 
A

c
ti
o

n
s
 

a
re

 R
e
q

u
ir
e

d
 



 

34 
April 12, 2013 

Appendix II 

Comparison of Physical Oil Properties of Fresh and Weathered Macondo (MC252) and Cohasset 

Crude Oil 

 

 

Notable differences in oils include: 

 Lower fresh and weathered densities and viscosities for the Cohasset crude compared to MC252 

 Higher pour points for the MC252 crude 

 Emulsions formed for the heavily weathered MC252 crude.  No emulsions were found to form in 

tests with the Cohasset crude.  Emulsions were observed to have formed during the BP Macondo 

incident (MC 252 oil), but not during the Shell Uniacke G-72 incident (Environment Canada, 

1984, where oil very similar to Cohasset crude was spilled) 

 

References 

Environment Canada. 1984. Summary Report of the Regional Environmental Emergencies Team 

(REET) Involvement in the Uniacke G-72 Blowout Volume 1. Prepared for COGLA-NS by 

Environmental Emergencies Division, Environmental Protection Service Atlantic Region. 

Lehr, B., S. Bristol, A. Possolo. 2010. Oil Budget Calculator Deepwater Horizon TECHNICAL 
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Whiticar, S., M. Bobra, M. Fingas, P. Jokuty, P. Liuzzo, S. Callaghan, F. Akerman, J. Cao. 1993. A 

Catalogue of Crude Oil and Oil Product Properties (1992 Edition). Report EE-144, February 1993.  

Oil Cohasset Crude Oil MC 252 Crude Oil (BP Macondo Spill) 

Data Source  Whiticar et.al. 1993  Lehr et al. 2010 

Evaporation Loss  
(Volume %)  

0 11.2 25.6 0 34.5 44.7 54.8! 

        

Density @ 15 °C 0.7900 0.8046 0.8469 0.839 0.882 0.897  

Kinematic Viscosity (cSt) @ 15 
°C 

2.06 2.7 4.83 4.8 49 95  

Pour Point (°C) -30 -18 -12 <-9 6 6  

        

Emulsion Formation Tendency Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Likely 

Emulsion Formation Stability Unstable Unstable Unstable Unstable Unstable Unstable Stable 

Emulsion Water Content (%) 0 0 0 0 0 0 57 
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Appendix III 

Comparison of ASA OilMap and Environment Canada OilMap Modelling Results for a 

10,000 Litre Cohasset Oil Spill 

A number of oil spill modelling results and reports have been presented to the C-NLOPB 

pertaining to the oil spill modelling component of the environmental assessment (EA) for the 

single well Old Harry Exploratory Drilling Project.  In an effort to help the reader develop an 

understanding of the various modelling results, a comparison of key modelling results as 

described in the various summary reports is presented herein, namely:   

 Environment Canada (EC) OilMap modelling report dated April 24, 2012
1
: This report 

describes in their Table 1 very low evaporation and dispersion rates for Cohasset oil for a 

hypothetical 10,000 litre batch spill. 

 EC OilMap modelling report dated March, 2012
1
: This report describes in their Table 1 

higher and more reasonable evaporation rates, based on EC measured oil properties, than 

the April report.  ASA OilMap modelling report dated September 20, 2012: This report 

was completed only on 10,000 litre batch spills to provide a basis for direct comparison 

with the EC data presented in the aforementioned reports.  The spill volumes used in the 

ASA modelling were intentionally selected to match those used in the batch scenarios 

presented by EC in their April and March, 2012 reports. 

Published oil property data from EC is presented in Appendix II for Cohasset crude.  The EC 

spill model results for the 10,000 litre Cohasset spill from their April and March reports are very 

different (see Figure A-III-1 below) and are not consistent with the published Cohasset oil 

property data.  No explanation has been provided by EC for these differences. 

The primary goal of the ASA modelling was to compare the oil mass balance for surface, 

evaporated and entrained oil for two different specifications of Cohasset crude and one diesel 

product.  However, the focus of this summary document is the Cohasset crude specifications.  

The modelling was completed by ASA expert modellers under three different constant wind 

conditions, namely 10, 12 and 15 knots.  The ASA modelling results were compared to the EC 

modelling to better understand the low evaporation and dispersion rates reported by EC in their 

April and March reports.  This comparison is presented in Figures A-III-1 and A-III-2. 

As mentioned above, two specifications of Cohasset crude oil were used in the ASA modelling: 

1) published oil specification from EC; and 2) the default oil specification from the OilMap 

software.  The default oil specification from the OilMap software database (ASA, 2012) does not 

include a value for the maximum allowable water content (emulsification).   

 

1 
The EC Reports are presented in this Appendix in the order in which they were received by Corridor (i.e. the April 

24, 2012 report was downloaded from the C-NLOPB website after receipt of the April 25, 2012 consolidated 

comments, and the March, 2012 report was received on July 17, 2012.  
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In the OilMap software, if the maximum allowable water content is not specified, a default value 

of 0.74 is used for crude oils.  The default oil specification for Cohasset crude in OilMap does 

not include a value for the maximum allowable water content and, therefore, the default value of 

0.74 is used (ASA, 2012).  The implications of this are that the default crude specification for 

Cohasset oil in the OilMap software allows the Cohasset oil to emulsify to 74% water content.  

This value is appropriate for many crude oils, but it is not appropriate for a very light crude oil 

such as Cohasset (ASA, 2012), with a zero emulsion formation tendency up to 25.6 percent 

volume evaporation (Appendix II). 

Figures A-III-1 and A-III-2 present a comparison of the various modelling results for the 

percentage of oil remaining on the surface for a hypothetical batch spill.  The presentation of the 

EC modelling results is the same in both figures.  The key difference between the figures is the 

Cohasset crude oil specification used by ASA (2012).  Figure A-III-1 presents a comparison of 

the EC results with the ASA results for Cohasset oil specification published by EC (without 

emulsification) and Figure A-III-2 presents a comparison of the EC model results  with the ASA 

modelling results for the default Cohasset oil specification from the OilMap software (with oil 

emulsification). 

 

 

Figure A-III-1: A comparison of the EC results with the ASA (2012) results for Cohasset oil 

specification published by EC (without emulsification).  
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The EC results presented in the April, 2012 report are shown in Figures A-III-1 and A-III-2 by 

the purple solid line and the pink dashed line (see legend at right side of figure).  These curves 

show more than 80% of Cohasset crude oil remaining on the surface for full 240 hours (10 days) 

presented in the graph.  Similarly, the EC results presented in the March, 2012 report are 

displayed in the figures by blue and orange solid lines and a blue dashed line.  These curves 

show between approximately 40% to 65% of Cohasset crude remaining on the surface at 24 

hours and between approximately 15% to 40% remaining on surface after 240 hours.  

Although the EC results presented in Figures A-III-1 and A-III-2 are the same, the ASA results 

are significantly different in the two figures depending on the Cohasset oil specification used.  

Note that the ASA results are presented according to wind speed.  In Figure A-III-1, the ASA 

model results indicate that all of the Cohasset oil (based on EC published data) will disperse or 

evaporate within about 10, 24 or 120 hours for wind speeds of 15, 12 or 10 knots, respectively.  

None of the ASA (2012) model results from OilMap for the Cohasset oil specification published 

by EC agree with the April or March EC model results from OilMap. 

 

 

Figure A-III-2: A comparison of EC modelling results with the ASA modelling results for the 

default Cohasset oil specification from the OilMap software (with oil emulsification). 
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Figure A-III-2 shows a comparison of the ASA (2012) model results for the default Cohasset oil 

specification from the OilMap software (i.e. with oil emulsification).  The ASA model results 

show a significant amount of oil remaining on the surface for the three modelled wind speeds, 

and the curves representing the 10 and 12 knot winds speeds are similar to some of the EC 

results presented in the March, 2012 report.  In fact, the 10 knot curve (black dotted line) for the 

ASA model results with rapid emulsification to 74% water content for the 10 knot winds speed is 

nearly identical to the EC curve (blue dashed line) for evaporation only from the March, 2012 

report. The March EC OilMap 4.3 and 6.7.1 results lie below and above the ASA OilMap 10 

knot wind speed results, respectively. This may suggest that the EC modelling work presented in 

the April and March reports used Cohasset oil specifications that included an emulsification 

factor rather than the published EC Cohasset oil specification. 

Based on the foregoing discussion, it would appear that most, but not all, of the differences 

between the ASA results and the EC model results relate to whether or not the Cohasset oil is 

allowed to emulsify. We emphasize that not all of the difference in results is due to 

emulsification because none of the EC results using OilMap closely match the ASA OilMap 

modeling results (ASA, 2012). The closest match exists between the ASA 10 knot wind 

modelling with oil emulsification and the EC March evaporation only results.  ASA (2012) 

indicates in their report that it is reasonable to assume that emulsification will not occur with the 

Cohasset oil.  Since the published EC analysis of Cohasset crude oil (Appendix II) shows that it 

will not form an emulsion, only those model results where emulsion formation was not allowed 

should be considered for spill models involving Cohasset crude oil (i.e. those models that used 

the published EC Cohasset crude specification).   

 

Reference 

ASA, 2012. Results from Model Simulations of Cohasset Crude. Contract Report Submitted to 

Corridor Resources, September 20, 2012, 14 p. 
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41 3 DFO General The environmental assessment does not indicate what time 
of year the project will occur. While the duration is 
identified, the season of activity is not. This information is 
particularly important in terms of assessing potential 
impacts on the ecosystem and its components. 

The Environmental Assessment included 
the possibility of drilling in any month of 
the year that is ice free. The spud date of 
the well would likely be no earlier than 
March and no later than November. 

Adequate - However DFO would like to 
advise that in order to minimize 
potential impacts, activities should be 
timed to avoid sensitive periods for fish 
and marine mammals and species at 
risk. 

Comment acknowledged 

46 8 DFO 2.6 While the anticipated duration of work is indicated (20-50 
days) the season is not. This is information is particularly 
important in terms of assessing potential impacts on the 
ecosystem and its components (i.e. fish, marine mammals 
etc…). 

The Environmental Assessment included 
the possibility of drilling in any month of 
the year that is ice free. The spud date of 
the well would likely be no earlier than 
March and no later than November. 

Adequate - However DFO would like to 
advise that in order to minimize 
potential impacts, activities should be 
timed to avoid sensitive periods for fish 
and marine mammals and species at 
risk. 

Comment acknowledged 

47 9 DFO Section 2.6 It is advised that the proponent should plan the activity 
around important and sensitive time periods for fish, marine 
mammals and species at risk. 

Drilling will not occur earlier than March 
or later than November. Specific timing 
will depend on a variety of variables 
including but not limited to rig availability 
and regulatory approvals. Mitigation 
measures, including wildlife observers and 
adherence to regulatory guidelines (e.g., 
Statement of Canadian Practice with 
respect to the Mitigation of Seismic Sound 
in the Marine Environment, Offshore Waste 
Treatment Guidelines) will reduce effects 
on marine species. 

Adequate - However DFO would like to 
advise that in order to minimize 
potential impacts, activities should be 
timed to avoid sensitive periods for fish 
and marine mammals and species at 
risk. 

Comment Acknowledged 

53 15 DFO 4.1.7 While the EA acknowledges that “Knowledge of ocean 
currents is essential to the planning of oil and gas related 
operations in any area”, the section on ocean currents 
simply states broad facts and shows maps from different 
sources without any proper interpretation or comparison. 
The currents that the EA uses in the report are cited but are 
never shown (i.e. Surface water current fields developed by 
the Ocean Sciences Division, Maritimes Region of DFO 
(Tang et al. 2008) were used in the spill trajectory 
modeling). 

The section on ocean currents properly 
describes the currents of the Gulf. The 
currents are shown in Figures 4.13, 4.14, 
and 4.16-4.19 with citations (SLGO 2011; 
Galbraith et al. 2011; LGL 2005b). Tang et 
al. 2008 was not referenced in Section 
4.1.7. For more information on oil spill 
modeling, trajectories and the currents used 
to create these, please refer to the stand 
alone report conducted by SL Ross. 

The section on ocean currents 
adequately describes long-term 
averages, but not sporadic wind-driven 
currents that can be much larger. The 
point was that the report acknowledges 
this by using a completely different 
source of currents in the modelling 
section, yet it is not presented. 

The water currents used in the 
modelling (Tang et al. 2008) were not 
presented in hardcopy in the spill 
document. Detailed digital data was 
provided to SL Ross by DFO scientists 
for use in the project. The Tang et al 
2008 report “atlas Of Ocean Currents 
Eastern Canada.pdf “referenced in the 
report shows only a coarse 
representation of these currents. The 
report can be provided if required. 

58 20 DFO 4.1.8 It is not evident that tides were used in spill trajectory 
modeling within the EA. If this is the case, why not? 

Tides were not used in the modelling 
because their inclusion would not have 
significantly altered the overall spatial 
footprint of the oil from the spill scenarios 
modelled. 

The authors could have compared the 
predicted tidal displacement in the area 
to the modelled results. The very small 
footprint of 6 km (Fig 2.12-2.15) is 
based on the assumption that only 6 
hours are required to completely 
disperse or evaporate the oil, otherwise 

The model predicts the survival time of 
the oil slick based on the prevailing 
environmental conditions and does not 
assume that the oil will be completely 
dispersed or evaporated in 6 hours. As 
per table 2.25 in the EA, oil slicks 
survived for up to 56 hours under some 
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they would have to factor in 
accumulation over longer times. At that 
point precise maximal instantaneous 
currents would be important to know. 
As it is, Figs. 2.12-2.15 do not show a 
month-long release (as stated), but a 
series of independent 6-hour releases, 
with no accumulation between them 
(resetting conditions to pristine after 
each one). 

conditions. 
 
 
Maximum tidal currents at the drill site 
are about 0.3 m/s (see section 4.2.3 page 
4.29 of submission). Over a 6 hour tidal 
cycle, this could possibly result in a 
maximum additional translation of oil of 
approximately 3 km if the tidal current 
direction were aligned with the wind 
driven and residual current vector and 
an average speed of 0.15 m/s is used 
over the 6 hours. The direction of the 
tidal current also varies during the 6 
hour period so this will not be the case 
over the full 6 hour cycle. The surface 
oil movement identified in Figures 2.12 
and 2.15 show maximum travels on the 
order of 10 km. The addition of tidal 
currents could possibly increase this 
travel distance to 13 km.  

91 61 DFO 5.2.1.2 The seasonal distributions and migrations need to be 
described for Atlantic Cod. This should use distribution 
information from summer surveys in both the southern and 
northern Gulf (i.e., September survey of the southern Gulf 
and August survey of the northern Gulf; Summer sentinel 
trawl surveys in both areas). Migration routes and timing 
and overwintering distributions should also be described. 

Seasonal movements and migrations of 
each of the Atlantic Cod populations has 
now been described and incorporated into 
the EA. 

See general comment #1 Comment acknowledged 

92 62 DFO 5.2.1.2 An increasing proportion of the southern Gulf stock occurs 
on summer grounds in the region between the Magdalen 
Islands and northwestern Cape Breton, including waters 
along the southern slope of the Laurentian Channel. The 
entire stock migrates through the Cape Breton Trough or 
along the southern slope of the Laurentian Channel (past 
EL1105) each spring and fall. The entire stock overwinters 
in dense aggregations along the south side of the Laurentian 
Channel, in particular north of St. Paul Island. 

Information on the Laurentian South Cod 
migration movements has been updated. 

See general comment #1 Comment acknowledged 

96 66 DFO 5.2.1.2 Some key sources of information include: Swain et al. 
(1998); Chouinard & Hurlbut (2011); Comeau et al. (2002); 
Benoît et al. (2003); Darbyson & Benoît (2003); and recent 
CSAS Science Advisory Reports and Research Documents 
coming from stock assessments. 

Up to date Canadian Science Advisory 
Reports and research documents coming 
from stock assessments have been reviewed 
and incorporated into the EA where deemed 
appropriate. 

See general comment #1 Comment acknowledged 

98 68 DFO 5.2.1.3 Only general information is presented in this section; not 
information focused on winter skate in the Gulf. 
Information is available from Swain et al. (1998); 
Chouinard & Hurlbut (2011); Comeau et al. (2002); Benoît 

Up to date Canadian Science Advisory 
Reports and research documents coming 
from stock assessments have been reviewed 
and incorporated into the EA where deemed 

See general comment #1 Comment acknowledged 
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et al. (2003); Darbyson & Benoît (2003); and recent CSAS 
Science Advisory Reports and Research Documents 
coming from stock assessments, as well as CSAS Res Docs 
2006/003; 2006/004; Swain et al. 2009 (and the associated 
supplementary material). 

appropriate. 

110 80 DFO 5.2.1.9 Information on seasonal distributions is lacking (see 
sources listed under cod for information). Winter 
distribution for plaice that spend the summer on the 
Magdalen Shallows and move into deep water in the 
Laurentian Channel is particularly relevant, and is not 
mentioned within the EA. 

The seasonal distribution of American 
plaice has been added to the EA. 

See general comment #1 Comment acknowledged 

111 81 DFO 5.2.1.10 The paragraph on Striped bass should be re-edited to reduce 
confusion. It starts by speaking about extirpated estuary 
population, and then it states the harvest restrictions put in 
place in 2000 seem to have assisted in recovery. Confusion 
exists between Estuary and Gulf populations. Please 
consult the recovery strategy on the SARA public registry.  
 
COSEWIC's (2004) assessment for striped bass is not a 
good reference nor is it used properly. 

The Striped Bass section has been reworded 
to reduce confusion and update its 
relevance with the Project area. 

Adequate - However the paragraph now 
conflicts with Table 5.2 

Both Section 5.2.10 and Table 5.2 
indicate a low potential for occurrence 
in relation to EL 1105. However, Table 
5.2 and Section 5.2.1.10 should be 
updated to acknowledge that the 
Southern Gulf of St. Lawrence 
population has been downgraded from 
“Threatened” to “Special Concern” by 
COSEWIC. The St. Lawrence Estuary 
Population (also referred to as the St. 
Lawrence River population) is 
designated as “Endangered” by 
COSEWIC (COSEWIC designation not 
previously noted in the EA Report for 
this population) and “Extirpated” by 
SARA.  
 

348 284 DFO 7.1.5.3 Ketten and Bartol (2005) and other more recent references 
included in the topic of sea turtle hearing would be useful 
inclusions in this assessment. 

Ketten and Bartol 2005 has been added to 
the EA Report to provide a reference on the 
hearing range of sea turtles. 

The reference could not be found The first sentence in the second 
paragraph under the Sea Turtles heading 
(Section 7.1.5.3, p. 7.47) should read as 
follows: 
 
“Available information indicates that 
turtles hear at low frequency range 
similarly to seals (e.g., 100-900 Hz 
(Office of Naval Research website 
2002; Environment Australia 2003; 
Ketton and Bartol 2005), with 
measureable age and species variations 
in response to underwater sound (Ketton 
and Bartol 2005).  Ketton and Bartol 
(2005) observed a size/age difference in 
hearing range for loggerhead and green 
sea turtles, with smaller younger 
individuals having a greater hearing 
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range than larger, older individuals. 
Kemp’s Ridleys had a more restricted 
hearing range (100-500 Hz).“ 
 
Environment Australia. 2003. Recovery 
Plan for Marine Turtles in Australia. 
Prepared by the Marine Species Section 
Approvals and Wildlife Division, 
Environment Australia in consultation 
with the Marine Turtle Recovery Team 
Canberra, viewed 7 March 2011, 
Available at: 
www.environment.gov.au/coasts/public
ations/turtle-recovery/index.html 
Ketten, D.R. and Bartol, S.M. 2005. 
Functional Measures of Sea Turtle 
Hearing. Woods Hole Oceanographic 
Institution: ONR Award No: N00014-
02-1-0510. 
Office of Naval Research. 2002. Science 
and Technology Focus, Oceanography, 
Ocean Life: Green Sea Turtle – Current 
Research. 
http://www.onr.navy.mil/focus/ocean/lif
e/turtle4.htm. Last update not indicated. 
Accessed 3 March 2009. 

351 288 DFO 7.2.4 Table 7.8 – Suggests that mortality resulting in collision 
with vessel is reversible? Please be advised that it is 
unlawful to kill harm, harass, capture or take an individual 
of a species that is listed as Endangered or Threatened 
under SARA unless permitted. This measure assists in 
protecting species, as the loss of an individual could be 
significant for a certain species (e.g. blue whale). 

The results of mortality from a vessel 
collision have been changed to irreversible 
due to the fact that the loss of an individual 
from certain species could lead to negative 
population level effects. 

Section 7.2.2.4 was not updated. Neither 
was Table 7.8 

Table 7.8 Potential Environmental 
Effects Summary - Species at Risk 
should read “I” for irreversible in the 
Reversibility column to indicate a 
potential irreversible effect of mortality 
of species at risk from a collision with a 
vessel. However, text in Section 7.2.4 
Residual Environmental Effects remains 
unchanged as the predicted residual 
adverse environmental effects of the 
Project on Species at Risk remains not 
significant as defined by significance 
criteria in Section 7.2.1. 

362 301 DFO 8.7.1.1 The EA states (p.402) “…Perhaps the species of greatest 
concern would be redfish as the Project Area overlaps a 
potential redfish mating area. Redfish typically mate in the 
fall; however, eggs are hatched within the female and are 
not extruded until the following April to July (Section 
5.2.1.7). An oil spill would not affect redfish larvae, as the 
potential larvae extrusion area is outside (to the north, in 
the Cabot Strait) of the Study Area (Figure 5.56).” 

A reference has been added to support the 
redfish larval extrusion area. 

Adequate - However the reference 
provided was from another consultants 
EA report (i.e., LGL Limited. 2007. 
Western Newfoundland and Labrador 
Offshore Area Strategic Environmental 
Assessment amendment. Prepared for 
the Canada-Newfoundland and Labrador 
Offshore Petroleum Board.) This is not 

The Old Harry EA (Section 8.7.1.1 and 
Figure 5.65) references a potential 
redfish mating area, attributing this 
information to LGL 2007. LGL (2007) 
depicts this potential redfish mating area 
on Figure 3.1 indicating “likely areas of 
redfish mating and larval extrusion 
within the Amendment Area based on 
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However, this paragraph suggests the project area overlaps 
a potential redfish mating area, then goes on to suggest a 
potential larval extrusion area is outside the Study area. Is 
this speculation or is there a publication to reference for 
these claims? It is also possible that the project area is also 
a potential larval extrusion area. 

an original citation; it is the original 
citation that should have been provided. 

published DFO documents” (Section 
3.3.1.1 p. 9). No specific reference is 
provided. A review of relevant 
references listed in the LGL (2007) text 
(e.g., Ollerhead et al. 2004; Sevigny et 
al. 2007) did not reveal any 
documentation of a specific mating area, 
hence LGL 2007 is cited in the Old 
Harry EA as the source.  
 
Ollerhead, L.M.N., M.J. Morgan, D.A. 
Scruton, and B. Marrie. 2004. Mapping 
spawning times and locations for 10 
commercially important fish species 
found on the Grand Banks of 
Newfoundland. Canadian Technical 
Report of 
Fisheries and Aquatic Sciences 2522:iv 
+ 45 p. 
 
Sévigny, J.-M., R. Méthot, H. 
Bourdages, D. Power, and P. Comeau, 
2007. Review of the structure, the 
abundance and distribution of Sebastes 
mentella and S. fasciatus in Atlantic 
Canada in a species-at-risk context: an 
update. Canadian Science Advisory 
Secretariat Research Document 
2007/085. 

371 309 DFO Supporting 
Document - 
Modeling in 
Support of 
Corridor 

Resources Old 
Harry 

Exploratory 
Drilling 

Environmental 
Assessment 

In general, the scenarios in this document were not clearly 
described. The subsurface transport of dispersed oil 
(majority of the total oil) was not sufficiently modeled. The 
model only considered the re-entrained oil from surface in a 
30m layer and did not consider the dispersion into water 
column during the rise of oil while oil was released from 
470m. Overall, the results were not clearly presented. 
Notably, the document did not take the expertise gained 
from the oil spill in the Gulf of Mexico into consideration 
for the Gulf of St. Lawrence which shares a good deal of 
similarities. We do not have the specific oil category that is 
to be extracted in the Gulf of St. Lawrence. However, the 
indications show that we expect it to be on the lighter side 
of the crude, close to the category of the one in the Gulf of 
Mexico. In short, the nature of the crude and the physical 
setting of both areas, a semi-enclosed sea, make it 
appropriate to use the expertise gained in the Gulf of 
Mexico to project the potential risks in the Gulf of St. 

See Section 2.1.2 in the SL Ross report (SL 
Ross 2011a, updated 2012) for a 
description of the behaviour of the oil and 
gas from a shallow water subsea blowout. 
In general, significant entrainment of oil in 
the water column is unlikely during its rise 
to the surface in the gas bubble driven 
plume. The behaviour of a shallow water 
blowout (minimal hydrate formation) will 
be different from a deep water event 
(extensive hydrate formation) such as the 
Deep Water Horizon event in the Gulf of 
Mexico. The formation of gas hydrates 
depletes the hydrocarbon plume of the high 
energy natural gas and the driving 
buoyancy of the plume is essentially lost. In 
the case of a shallow water blowout, the gas 
is preserved in the plume and the high 

The use of the top 30 meters of the 
surface waters to dilute the oil is not 
warranted by observations: 1. Based on 
a report from United States Coast Guard 
(2005) fact sheet on small diesel fuel 
spills, the authors extended the 
conclusions to open ocean crude oil spill 
conditions (see Sec. 8.5 of revised EA); 
2. The authors used the mixed layer of 
the surface waters in the Gulf of St. 
Lawrence to conclude that the oil would 
mix over the whole mixing layer. It is 
true that the surface mixed layer is 30 
meters (Drinkwater and Gilbert 2004), 
but there are two conditions that are not 
met in case of oil spill. The difference of 
density of the observed waters over 30 
meters is very small. It ranges typically 

Oil spill model dispersion algorithms 
have been developed based on field and 
laboratory collected data to identify the 
quantity of oil that would be held in the 
water column by turbulent mixing 
caused by breaking waves and other 
oceanographic processes. The small oil 
drops that are generated by breaking 
waves remain in the water column once 
dispersed and oil concentrations are 
diluted as they mix with additional  
water at depth and laterally. Density is 
an important factor in this process but 
once the droplets become small enough 
the buoyant force on them is reduced 
due to the small oil volume. Ocean 
turbulence then dominates and the oil is 
more readily mixed to depth. Choice of 
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Lawrence. As such, it is recommended to project the 
potential risks in the Gulf of St. Lawrence using the results 
of the oil spill in the Gulf of Mexico. 

energy bouyancy effect is maintained. The 
overall impact is that the hydrocarbon 
plume travels very rapidly to the sea 
surface with little or no oil dispersed into 
the water column during its rise to the 
surface. 
 
The expected oil to be encountered at Old 
Harry is a very light 45-56 degree API 
oil/condensate (see response for DFO-06), 
in contrast to the much heavier oil 
encountered at Macondo (~35 degree API 
oil). The Old Harry site is located in 470 m 
water depth, which is much shallower that 
the 1520 m of water depth at the Macondo 
site. A subsea blowout at the Old Harry site 
is expected to behave like a shallow water 
event with minimal hydrate formation 
whereas hydrate formation at Macondo was 
likely extensive. 

from 1.023 to 1.025 (g/cm3) (SGDO), 
while the density of oil ranges from 
0.790 to 0.837 (g/cm3) (Table 2.14 of 
revised EA). It is much more difficult to 
mix a larger difference in density. 
Mixing oil of density 0.8 (g/cm3) with 
water of density of 1.023 (g/cm3) would 
not occur under a typical storm and the 
oil would reach a shoreline before it 
would mix thoroughly over 30 meters; 
3. The second condition that is not met 
is that the mixed layer is the result of a 
number of storms over a season. It is not 
instantaneous. The top layer of the 
waters stays on the top until a storm 
mixes the waters. 

the 30 m mixing depth used in the 
modelling was based on published 
reports. The oil cloud was tracked until 
the concentration reached 0.1 ppm over 
this depth. If a 10 m mixing depth is 
assumed, the oil cloud footprints 
identified in the report would represent 
the extent of 0.3 ppm oil concentrations. 
Most offshore resources are not 
impacted by dispersed oil concentrations 
less than a few ppm so the cloud 
dimensions are appropriate for EA 
purposes. 
 
The modelling does not include any 
biodegradation component so loss of oil 
concentration through this potential sink 
is not included in the analysis of oil 
concentration and cloud size. 
 
Within Section 8.5 of the Old Harry EA 
document, on p. 8.13, to avoid any 
confusion, the following statement 
should be considered removed: “The oil 
from Old Harry is anticipated to be light 
(45 to 56 API)”.  The rest of the section 
focuses on diesel so the reference to Old 
Harry light oil is irrelevant. 

372 310 DFO 2. OIL SPILL 
SCENARIOS 

AND 
MODELING 

INPUTS 

Regarding the trajectories of the oil spill, the trajectories 
presented in the document are unrealistic and do not serve 
the purpose. They should be redone with realistic winds and 
surface currents.The model used to generate the surface 
current fields (Tang et al. 2008) is a good one. However, 
the oil-spill trajectories are calculated using seasonal mean 
surface water velocities (2.3.3. Water Currents on page 16). 
This choice of currents is completely unrealistic. There are 
no tides, no wind induced currents, and no influence of the 
surface outflow from fresh water runoff. The latter part is 
surprising given that the seasonal mean surface currents 
were used. Since in a typical oil spill, all of these 
components are present, the trajectories should be 
calculated with the hourly outputs of the model driven with 
realistic winds from Meteorological Service of Canada 
outputs. Within this section, a blow out from the surface is 
illustrated. However, a blowout from the bottom is not 
illustrated. The Gulf of Mexico spill did not behave as a 
text book spill as the blow out was from the bottom; it was 

The surface water current data utilized 
provides the seasonal average trends in 
water movement in the region. When this is 
combined with the 52 years of MSC50 
wind data used in the trajectory assessments 
the variation in trajectories possible from 
the drilling location are well represented for 
the purposes of environmental impact 
assessment, especially for a spill of non-
persistent light oil/condensate. Tidal 
variations would also not significantly alter 
the probable footprint of the oil spills. With 
respect to the wind data used, the MSC50 
hind cast wind set used in the modeling is a 
long term data set with good spatial 
resolution over the entire Atlantic region. 
The data was developed by the Climate 
Research Division of Environment Canada 
and the Federal Program of Energy 

The trajectories of the oil spill are not 
calculated under realistic conditions. 
The main forces are tidal currents and 
hourly observed winds. Neither was 
used - only Seasonal mean surface water 
velocity and climate averaged surface 
winds (Sec. 2.3.3 (Water Current) and 
Sec. 2.3.5 (Wind) of Oil Spill Fate 
Report Update). The assessment that: 
Tidal currents were not considered in 
the assessment since their oscillatory 
movement results in little long-term net 
movement of surface oil is unrealistic. It 
is the interaction of hourly winds and 
tidal currents on the surface oil that 
provides a realistic trajectory. 

See comments on significance of tidal 
currents in response to item 58. The 
MSC50 wind data set used in the 
modelling is not a seasonal averaged 
wind data set and provides an accurate 
representation of spatially varying 
hourly offshore winds. See the March 
3013 response to this concern in column 
6 of this table to the left. 
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not at the surface. Some of the oil did not reach the surface, 
and a good portion of it stayed near the bottom. There is a 
need to determine where that oil would go using the hourly 
bottom currents of the ocean model. The document should 
therefore track the oil spills using near bottom currents. 

Research and Development. In the research 
paper describing the data set, the authors 
state that “The wind and wave data are 
considered to be of sufficiently high quality 
to be used in the analysis of long return 
period statistics, and other engineering 
applications”. As such, we contend that this 
data set is the best available for offshore 
spill trajectory and behavior modeling. The 
use of land-based weather data from a 
single weather station, suggested by the 
reviewer, does not necessarily accurately 
portray the winds offshore. Sub-surface 
water currents were not considered in the 
subsea oil release because the strong, 
buoyant gas-bubble plume that would result 
from a shallow subsea release (see response 
to DFO-309) would overwhelm such 
currents and result in minimal deflection of 
the developed plume (see page 8 and 9 of 
full spill modeling report for additional 
description of the models used). For 
example, a sea bottom current of 3 kts 
(~0.15 m/s) is significantly weaker than the 
vertical velocities that can be acheived in a 
gas bubble plume (2-10 m/s).A description 
of the likely behaviour of the oil and gas 
from a subsea blowout from this project is 
provided in section 2.1.2 of the SL Ross oil 
fate modelling report ((SL Ross 2011a, 
updated 2012) (see also response to 
Comment #371). A shallow water blowout 
from the seabed is illustrated in Figure 3 of 
the report. Due to the strong buoyancy 
effect of the natural gas in the hydrocarbon 
plume for a shallow water subsea blowout, 
all of the oil is predicted to reach the 
surface. 

373 311 DFO 2.12 Subsea 
Blowouts 5 

The name of the model for this study is given here, but a 
description of the formulation, capability, and limitation of 
the model is not provided. It is unclear if the processes 
described in section 2.1.2 have been fully or partially 
included in SLROSM. Justifications need to be provided on 
why this model (SLROSM) was used instead of other 
models (published and probably more advanced models, 
such as Deep Blow by SINTEF, OILMAPDEEP by ASA, 
or CDOG by Clarkson University). It is important to 

SLROSM utilizes the algorithms developed 
by Fannelop and Sjoen for shallow subsea 
blowouts as identified in the report on page 
10. These are the same algorithms used by 
SINTEF in their shallow water discharge 
model and this approach has been validated 
against the IXTOC blowout event, a more 
representative blowout for this spill 
scenario than the Deep Water Horizon 

While the Table provides a brief 
description of the oil spill model 
(SLROSM), the related content was not 
included in the revised document. 
Regarding the justification for selecting 
the SLROSM model instead of SINTEF, 
OILMAPDEEP, and CDOG it is noted 
that the other models were used for deep 
waters, whereas the SLROSM is 

The development of subsea blowouts 
models is an ongoing process that has 
seen a resurgence of interest since the 
BP Macondo spill.  Most of this effort is 
being expended to study the fate of 
releases in deep water environments 
where gas loss through hydrate 
formation is an issue and a bubble 
plume does not form. The shallow water 
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demonstrate that the selected model is technically sound for 
the proposed modeling work. 
 
Figure 3 – the illustration of vertical profile is inaccurate. 
With the presence of currents, the plume will be deflected 
rather than straight upwards. 

event. 
 
Supplementary modelling completed by 
ASA (submitted to C-NLOPB on 
September 21, 2012) to compare the oil 
mass balance for surface, evaporated and 
entrained oil for two different oil 
specifications (Cohasset crude and diesel) 
shows that oils with similar properties have 
similar on-water persistence predictions 
when using SLROSM and OILMAP. 
 
With respect to Figure 3, because of the 
strong gas bubble plume, the oil would rise 
to the surface very quickly, and there would 
be minimal deflection of the plume by 
subsea cross-currents. Any potential 
minimal deflection would not result in a 
significant change in the surface oil 
footprint (a few hundreds of metres at 
most). 

validated in shallow water cases. The 
authors should point out any limits of 
the model due to water depth as the 
water depth at the area is 400-500 m. 

conditions (with respect to hydrate 
formation.. see discussion in section 
2.12.2.1) present in this drilling location 
are more similar to the Ixtoc blowout as 
described previously in column 6 of this 
table. The algorithm used by SLROSM 
(developed by Fannelop and Sjoen) is 
the same algorithm used by SINTEF and 
others for shallow gas releases. This 
algorithm was validated using IXTOC 
data (approximately 50m water depth) 
and various other small scale gas release 
experiments. Additional validation of 
this or other models  at greater depths 
has not been completed to our 
knowledge.  
 
 

375 313 DFO 2.3.3 Water 
Currents 

It was stated that surface water current was used in the 
modeling. The surface only case is fine for the surface spill 
scenarios, but it is insufficient in modeling subsurface 
blowout. Although the 470m depth was classified as 
shallow in terms of hydrate formation it is deep enough that 
the subsurface current can play an important role to deflect 
and affect the plume behaviors. The deep/subsurface 
currents are particularly important for the study of 
dispersed oil transport process in the water column. The 
deep current is important considering the drill site is in a 
channel. 

The extensive experience of SL Ross with 
oil spill modelling over 25 years indicates 
that the strong gas bubble plume will bring 
oil to the surface quickly and there would 
be minimal deflection of the plume by 
subsea cross-currents (a few hundreds of 
metres at most). Any minor deflection of 
the gas bubble plume by cross-currents will 
result in only minor changes in the surface 
foot print of oil.  
 
Because of the strong gas bubble plume, the 
oil would rise to the surface very quickly 
and there would be little loss of oil to the 
surrounding waters. 

The original comment was that using 
only the surface current is not sufficient 
to describe the spill behavior in the 
water column. The deep current is 
important as well especially considering 
the drill site is in a channel. The model 
calculation should include the current in 
the subsurface layer. The authors 
responded that the gas bubble would rise 
to surface very quickly and there would 
be little loss of oil to the surrounding 
waters according to 25-year modelling 
experience. The response did not answer 
the velocity, magnitude and implications 
of ignoring the subsurface current at this 
study site. The subsurface current may 
be important because the direction of the 
surface current is opposite to that at the 
deep layer at the study site of the report 
according to numerical results of Wu 
and Tang (2011). It is recommended 
that the authors recalculate the model 
using the deep layer current field. 

We reiterate that the presence of a 
strong gas bubble plume will generate a 
hydraulic condition that will override 
the influence of relatively small 
subsurface water currents. Please refer 
to the descriptions in the EA on the 
bottom of page 2.34 and page 2.35. Oil 
will be brought to the surface quickly 
with minimal shedding of droplets in the 
water column on the rise to the surface.  
 
To illustrate the impact of subsurface 
currents on the distribution of surface 
slicks from a subsea bow-out, the 
figures attached to this table show two 
subsea blow-out scenarios: Figure (a) 
shows a subsea blow-out where the 
upward velocity of fluids (gas, oil and 
water) in the center of the plume is 5 
m/s; and Figure (b) shows the upward 
velocity of fluids in the center of the 
plume is 1 m/s.  The magnitude of 
subsea currents was estimated from 
Figures 4.18 and 4.19 of Corridor’s EA 
document.  These figures show the 
subsurface currents in the vicinity of 
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Old Harry are variable, but the strongest 
subsurface currents are in the order of 
25 cm/s along the southern edge of the 
Laurentian Channel.  For the purposes 
of discussion, Corridor has selected a 
subsurface current of 50 cm/s (0.5 m/s), 
which is double the strongest subsurface 
current in the area.    That water depth in 
both examples is assumed to be 450 m. 
The time for the fluids in the plume to 
rise from the seabed to the surface at a 
velocity of 5 m/s for the example in 
Figure (a) is 90 seconds.  During that 
time, a single droplet of oil rising from 
the seabed to the surface would 
experience a horizontal movement of 45 
m.  The rise time for a drop of oil at a 
velocity of 1 m/s is 450 s (about 7 
minutes).  During that time, a single 
droplet of oil rising from the seabed to 
the surface as shown in figure (b) would 
experience a horizontal movement of 
225 m. 
Given that distance from the source 
where the modeled dispersed oil plumes 
from a subsurface blow-out drops to 0.1 
ppm varies from approximately 5 to 8 
km, it is Corridor’s view that a 
horizontal translation of the surface 
slick / plume by subsea currents of a few 
hundred meters is immaterial for the 
purposes of environmental assessment. 
See figures at the end of this document 
that accompany Corridor’s response. 

376 314 DFO 3. Modeling 
Results 

The duration of the trajectories presented in the document 
is unrealistic. The choice to stop the trajectories at a given 
level of ppm concentration is not documented. It is implied 
that all oil spills will be dispersed and absorbed in the 
environment at that level. In fact, a greater spill would 
make the oil go further and eventually reach a coastline. 
The document did not consider this issue which is a serious 
flaw. It is recommended to use the results from the ocean 
model under the proper conditions and ensure that the 
duration is long enough to show the coastline potentially at 
risk. 

The reviewers indicated that the choice to 
stop the trajectories at a given level of 
concentration in the water column was not 
documented. The extent of the sub-surface 
dispersed oil plumes was stopped at 0.1 
ppm (the concentration considered no 
longer harmful to marine life) as indicated 
on page 24 along with references for 
justification.  
 
For the batch diesel spills of fixed volume 
(1000 and 10,000 litres), the dispersed oil 
in the upper 30 m of the water column was 

See previous comment #371 re: 
Supporting Document - Modeling in 
Support of Corridor Resources Old 
Harry Exploratory Drilling 
Environmental Assessment 

See response to 371 
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tracked until the oil concentration dropped 
to 0.1 ppm. For the subsea and surface 
blowouts, the models were run for one 
month (30 days) and the dispersed oil in the 
upper 30 m of the water column was 
tracked until the oil concentration dropped 
to 0.1 ppm. The light Cohasset crude 
oil/condensate will evaporate or disperse to 
a concentration of 0.1 ppm before 
impacting any coastline no matter how long 
the models are run. 

377 315 DFO 3.1 Batch 
Diesel Spill 

Fate Modeling 

The modeling was conducted in average wind conditions, 
what about under worst case scenarios without wind? This 
scenario is missing. It is stated that “The subsurface oil also 
diffuses laterally as it is moved away from the spill site by 
the prevailing surface water currents”. Again, this is very 
confusing that subsurface oil is dispersed by surface 
current. It is stated that “It has been assumed that the oil 
will mix in the upper 30 m of water as this is the minimum 
surface water mixing depth reported in the literature for the 
region (Drinkwater & Gilbert 2004)”. Why assume the 
mixing depth while there are models available to simulate 
the 3D (including vertical) transport behaviors? This 
simplification (30m mixing) may cause overestimate of 
concentration in some areas and underestimations in other 
areas. 

Statistical wind data was used for 
Environmental Assessment purposes. 
Average weather conditions were modelled 
to provide the most likely behavior of these 
small diesel spills to meet the requirements 
of the EA. As the dispersed oil cloud moves 
with the prevailing currents, it also diffuses 
and dilutes as it moves with the water body. 
The 30 m mixing depth provides a 
reasonable estimate of in-water oil 
concentration for Environmental 
Assessment purposes. 

See previous comment #372 re: Oil Spill 
Scenarios and Modelling Inputs 

See response to comment 372. 

381 319 DFO 5.1 
Introduction 

The title is “dispersed oil plume trajectories”, however, this 
section only covers the re-entrained oil from above surface 
release as mentioned in page 33 “In these simulations, the 
quantity of oil that would be released from six hours of a 
continuous above sea blowout has been introduced on the 
surface at the exploration site as a batch spill every six 
hours over month-long periods” The behaviour of near 
bottom release and mass in the water column will be 
entirely different and are not covered here. 

As described in the response to DFO-311, 
all oil released at the seabed for a shallow 
water, subsea blowout will travel quickly to 
the surface with the strong gas/water/oil 
plume (that is driven by the rising gas 
bubbles) to the surface (i.e. it is likely that 
no oil would trapped near the bottom or in 
the water column). All of the oil would rise 
to the surface and either evaporate or 
disperse. The dispersed plume trajectories 
were tracked until the concentration 
dropped to 0.1 ppm. 

The behaviours of the spill near the 
bottom and even over the whole water 
column has not been addressed. 

See response to comment #375. Also 
refer to Figure 2.9 of EA and supporting 
text on the bottom of page 2.34 and 
page 2.35 of the EA. 

382 320 DFO 5.2 Typical 
Monthly 

Dispersed Oil 
Plume 

Trajectories 

The document states, “The initial movement of the 
dispersed oil plume is assumed to be due to a combination 
of winds and surface water currents. The prevailing surface 
water currents alone are assumed to drive the dispersed oil 
plume once the surface slick is depleted.” As discussed 
before, once the oil is entrained into water column, surface 
current should not be used, as the high amplitude of surface 
current may cause over flushing/dilution and underestimate 

Oil concentration estimates based on a 
completely mixed, upper ocean mixing 
region provide adequate estimates of in-
water oil concentration for Environmental 
Assessment purposes. Any additional 
resolution, either temporally or spatially, 
would be of limited use given the spatial 
and temporal knowledge of the resources 

Information to support using surface 
water currents to represent the whole 
water column was not included. 

The surface water currents were used to 
translate the location of the dispersed oil 
cloud in the upper mixed water layer 
only. Oil is not likely to be present in 
the water column at greater depths. 
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oil concentration. that the dispersed oil could impact. 
 
Response to Total Comment #375 Agency/Company Comment # 313 - DFO 2.3.3. Water currents 
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r t
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ra
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e 

oi
l a

t t
he

 ti
m

e 
of

 re
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 c
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, d
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 d
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 c
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 b
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r b
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 d
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at
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 d

is
pe

rs
io

n 
al

go
rit

hm
 fo

r t
he

 p
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 d
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 c
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, d
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 b
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 p
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 o
f t

he
 

po
te

nt
ia

l a
re

a 
af

fe
ct

ed
 b

y 
a 

w
or

st
-c

as
e 

in
ci

de
nt

. 
no

te
 t

ha
t 

th
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 o
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ra
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 m
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 o
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r b
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D
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w
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t c
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d 
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H
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e 
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nt
ia

l f
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w
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m
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e 

O
ld
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ar

ry
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e 

ar
e 
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 d
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e 
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w
 

ra
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m
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s a
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 c
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re
ss
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 d
en
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t d

iff
er
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su
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 b
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ng
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ur
e 
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d 
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io
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 th

e 
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d 
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n 
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w
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ld
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 o
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D
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) b
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r p
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ur
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50
 p
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 th

e 
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f m
ill
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ar
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m
D

) f
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e 
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ou

ng
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m

ill
io

n 
ye

ar
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ld
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io
ce

ne
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nd
st
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e 
D

ee
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at
er

 H
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el

l e
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ou
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m
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e 
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t p
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e 
G

ul
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 c
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ld
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ar

ry
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 d
ril

lin
g 

in
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 m
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h 
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de
r C

ar
bo

ni
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ro
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00

 m
ill

io
n 

ye
ar

s o
ld
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po

te
nt

ia
l r

es
er
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O

ld
er

 re
se
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oi

rs
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 m

or
e 

ce
m

en
te

d 
an

d 
th
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 h
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e 

le
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 p
or

os
ity

 a
nd

 
pe
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ea
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lo
w

 c
ap
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t b
es

t i
n 

th
e 
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s o

f m
D
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 a
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, t
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 d
ep

th
 o

f t
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ld

 
H

ar
ry
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se
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r i
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te
d 
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 b
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ou
t 2
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00

 fe
et
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w

 d
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th
, t
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m
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 e
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 b
e 
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pr
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 p
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m
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m
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r n
ea
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M
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e 
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e 

m
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el
ed
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 b
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n 

an
 a
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 5
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m

D
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e.
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w

el
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e 
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n 
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e 
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ld
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ar
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 d
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h 
w

el
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st
on

es
 

w
ith
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n 
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e 

of
 3
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m

D
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 5
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m
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 c
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D
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 b
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m
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 c
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 d
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C
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m
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 re
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 c
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n 
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n 
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 b
e 
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 c
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 c
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 o
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 d
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g 
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e 
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 m
od
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n 
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 p
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pl
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 d
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s i
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 m
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n 
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t l
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t m
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n 
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e 
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 b
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 c
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 o
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About Corridor Resources Inc. 
 

For further information: 
#301-5475 Spring Garden Road, Halifax, NS, B3J 3T2 

Telephone: 1-888-429-4511 / Facsimile: 1-902-429-0209 
Email: info@corridor.ca 

www.corridor.ca 

Bringing 

energy to life  
Corridor Resources is an Eastern Canadian energy company 
that has been engaged in the exploration, development and 
production of oil and natural gas onshore in New Brunswick, 
Prince Edward Island, Quebec, and offshore in the Gulf of St. 
Lawrence in Newfoundland and Labrador and Quebec for 
more than 14 years. We are dedicated to the discovery of new 
oil and gas resources, the safety of our employees, the 
environment and the community around us, as we continue to 
explore and develop these resources in Eastern Canada. 
 
Established in 1995, Corridor Resources is headquartered in 
Halifax, Nova Scotia, and has a production office and gas 
plant in Penobsquis, New Brunswick, near Sussex.  
 
 
ABOUT OUR COMPANY 
 
PRODUCTION: 
 

• McCully Gas Plant operational – June 2007 

• Production of sweet gas (no acid gases, e.g., no hydrogen 
sulphide or carbon dioxide) 

• Gas plant capacity – 50 million cubic feet of gas per day 

• Current rate of gas production – 15 million cubic feet of gas 
per day 

• Number of producing wells – 30 

• Length of gathering system pipeline – 14.1 km 

• Length of transmission pipeline – 48.7 km 

• Gas plant designed for low emissions/noise and minimal 
visual impact  

• Fully automated safety systems 

• Gas plant remote monitoring capability 

• High gas plant reliability (greater than 98%) 
 

 
 

 

 

 

 

 

 

 

 

Corridor Resources drilled its first onshore natural gas 
discovery well at the McCully Field in September 2000. Since 
that time, Corridor has drilled more than 40 wells in the area 
which have encountered natural gas. In June 2007, the 
McCully Gas Plant became operational. Corridor currently 
produces gas from the McCully Field to markets in the 
Maritimes, and to New England through the Maritimes and 
Northeast Pipeline. Corridor continues to connect wells to the 
system as new resources are found.   

The oil and natural gas industry is contributing to a strong 
Eastern Canadian economy. The potential exists for this 
industry to continue to grow and prosper in the future – 
creating jobs, opportunities for local people and businesses, 
and growth in research and development, education, and 
training. At Corridor Resources, we are passionate about what 
the future holds and hope to use our expertise to uncover 
nature’s potential in Eastern Canada. 

 
DRILLING & COMPLETIONS: 
 

• Total number of wells drilled – 39 in Penobsquis area 
(McCully Field) and 3 in Elgin area in New Brunswick 

• Deepest well drilled – 4130 m 

• Total length of holes drilled in New Brunswick (for all wells) 
approximately 130 km 

 
SEISMIC: 

 

•     Land (2-D) seismic data – 15 programs – 997 km total 

• Land (3-D) seismic data coverage – 4 programs – 132 km
2
 

total 

• Marine (2-D) seismic data – 3 programs in the Gulf of St. 
Lawrence – 1880 km total 

• Marine geohazard survey on Old Harry – 1 program –130 
km 

mailto:info@corridor.ca


 

Please leave this at the front table, fax to (902) 429-0209, email to HSE@corridor.ca 
Or mail to: #301-5475 Spring Garden Road, Halifax, NS B3J 3T2 

Thank You. We appreciate your feedback. 
 

  
March 2011 

Consultation Meeting Comment Card 
 

Were all of your questions answered during the meeting?  
 □ Yes         □ Most were answered         □ Some were answered         □ No questions were answered 
 
 
If no, what additional questions about the information Corridor Resources presented do 
you feel still need to be addressed? 
 
 
 
 
 
 
What is your main concern with regard to Corridor Resources’ proposed exploration well 
offshore Newfoundland and Labrador? 
 
 
 
 
 
Do you support Corridor Resources’ proposed exploration well? Please explain your 
position. 
 
 
 
 
 
Other comments: 
 
 
 
 
 
 
 
 
Optional: If you wish to be contacted directly, please complete the section below. 
 
Name:  _______________________________________ 
 
Email:________________________________________  Phone number: (      ) _____ - ____________ 
 
May we contact you with information?     □ Yes        □ No   

mailto:HSE@corridor.ca


M
ar

ch
  

20
11

 

P
ro

p
o

se
d

 D
ri

lli
n

g
 o

f 
an

 E
xp

lo
ra

ti
o

n
 W

e
ll

  
o

n
 t

h
e 

O
ld

 H
ar

ry
 P

ro
sp

ec
t 

w
it

h
in

 
E

xp
lo

ra
ti

o
n

 L
ic

en
ce

 1
10

5 

T
h

is
 is

 a
n

 e
xa

m
p

le
 o

f 
p

re
se

n
ta

tio
ns

 g
iv

e
n

 a
s 

p
a

rt
 o

f o
u

r 
p

u
b

lic
 e

n
ga

ge
m

en
t s

tr
a

te
gy

. 



D
is

cl
ai

m
er

 
Fo

rw
ar

d 
L

oo
ki

ng
 S

ta
te

m
en

ts
 

Th
is

 p
re

se
nt

at
io

n 
co

nt
ai

ns
 c

er
ta

in
 fo

rw
ar

d-
lo

ok
in

g 
st

at
em

en
ts

 a
nd

 fo
rw

ar
d-

lo
ok

in
g 

in
fo

rm
at

io
n 

(c
ol

le
ct

iv
el

y 
re

fe
rre

d 
to

 h
er

ei
n 

as
 "

fo
rw

ar
d-

lo
ok

in
g 

st
at

em
en

ts
")

. 
 A

ll 
st

at
em

en
ts

 o
th

er
 t

ha
n 

st
at

em
en

ts
 o

f 
hi

st
or

ic
al

 f
ac

t 
ar

e 
fo

rw
ar

d-
lo

ok
in

g 
st

at
em

en
ts

. 
Fo

rw
ar

d-
lo

ok
in

g 
in

fo
rm

at
io

n 
ty

pi
ca

lly
 c

on
ta

in
s 

st
at

em
en

ts
 w

ith
 w

or
ds

 s
uc

h 
as

 "
an

tic
ip

at
e"

, 
"b

el
ie

ve
", 

"p
la

n"
, 

"c
on

tin
uo

us
", 

"e
st

im
at

e"
, 

"e
xp

ec
t",

 "
m

ay
", 

"w
ill"

, 
"p

ro
je

ct
", 

"s
ho

ul
d"

, 
or

 s
im

ila
r 

w
or

ds
 s

ug
ge

st
in

g 
fu

tu
re

 o
ut

co
m

es
. 

 I
n 

pa
rti

cu
la

r, 
th

is
 

pr
es

en
ta

tio
n 

co
nt

ai
ns

 fo
rw

ar
d-

lo
ok

in
g 

st
at

em
en

ts
 p

er
ta

in
in

g 
to

 th
e 

fo
llo

w
in

g:
 c

ha
ra

ct
er

is
tic

s 
an

d 
po

te
nt

ia
l o

f O
ld

 H
ar

ry
; n

ex
t 

st
ep

s 
to

 
be

 
un

de
rta

ke
n 

by
 

C
or

rid
or

, 
in

cl
ud

in
g 

ho
ld

in
g 

pu
bl

ic
 

co
ns

ul
ta

tio
ns

, 
pr

ep
ar

in
g 

an
d 

fil
in

g 
w

ith
 

C
-N

LO
P

B
 

an
 

en
vi

ro
nm

en
ta

l 
as

se
ss

m
en

t, 
tim

in
g 

of
 t

he
 a

ss
es

sm
en

t; 
re

gu
la

to
ry

 a
pp

ro
va

l 
of

 t
he

 e
xp

lo
ra

tio
n 

pr
og

ra
m

; 
an

d 
th

e 
pr

op
os

ed
 

ex
pl

or
at

io
n 

pr
og

ra
m

 a
t O

ld
 H

ar
ry

, i
nc

lu
di

ng
 w

el
l l

oc
at

io
n,

 w
el

l d
es

ig
n,

 ty
pe

 o
f d

ril
lin

g 
rig

s 
to

 b
e 

us
ed

, l
og

is
tic

al
 s

up
po

rt,
 ti

m
in

g 
of

 d
ril

lin
g,

 p
ra

ct
ic

es
 t

o 
be

 f
ol

lo
w

ed
, 

an
d 

po
te

nt
ia

l 
is

su
es

 a
ss

oc
ia

te
d 

w
ith

 t
he

 p
ro

gr
am

 a
nd

 p
ot

en
tia

l 
m

iti
ga

tio
n 

of
 s

uc
h 

is
su

es
.  

Fo
rw

ar
d-

lo
ok

in
g 

st
at

em
en

ts
 a

re
 b

as
ed

 o
n 

C
or

rid
or

's
 c

ur
re

nt
 b

el
ie

fs
 a

s 
w

el
l a

s 
as

su
m

pt
io

ns
 m

ad
e 

by
, a

nd
 in

fo
rm

at
io

n 
cu

rre
nt

ly
 a

va
ila

bl
e 

to
, C

or
rid

or
 c

on
ce

rn
in

g 
bu

si
ne

ss
 p

ro
sp

ec
ts

, s
tra

te
gi

es
, r

eg
ul

at
or

y 
de

ve
lo

pm
en

ts
, f

ut
ur

e 
na

tu
ra

l g
as

 a
nd

 o
il 

co
m

m
od

ity
 p

ric
es

, e
xc

ha
ng

e 
ra

te
s,

 th
e 

ab
ilit

y 
to

 o
bt

ai
n 

eq
ui

pm
en

t i
n 

a 
tim

el
y 

m
an

ne
r t

o 
ca

rry
 o

ut
 d

ev
el

op
m

en
t a

ct
iv

iti
es

, t
he

 
im

pa
ct

 o
f i

nc
re

as
in

g 
co

m
pe

tit
io

n,
 th

e 
ab

ilit
y 

to
 o

bt
ai

n 
fin

an
ci

ng
 o

n 
ac

ce
pt

ab
le

 te
rm

s.
  A

lth
ou

gh
 m

an
ag

em
en

t c
on

si
de

rs
 th

es
e 

as
su

m
pt

io
ns

 to
 b

e 
re

as
on

ab
le

 b
as

ed
 o

n 
in

fo
rm

at
io

n 
cu

rre
nt

ly
 a

va
ila

bl
e 

to
 it

, t
he

y 
m

ay
 p

ro
ve

 to
 b

e 
in

co
rre

ct
. U

nd
ue

 r
el

ia
nc

e 
sh

ou
ld

 
no

t 
be

 
pl

ac
ed

 
on

 
fo

rw
ar

d-
lo

ok
in

g 
st

at
em

en
ts

, 
w

hi
ch

 
ar

e 
in

he
re

nt
ly

 
un

ce
rta

in
, 

ar
e 

ba
se

d 
on

 
es

tim
at

es
 

an
d 

as
su

m
pt

io
ns

, a
nd

 a
re

 s
ub

je
ct

 to
 k

no
w

n 
an

d 
un

kn
ow

n 
ris

ks
 a

nd
 u

nc
er

ta
in

tie
s 

(b
ot

h 
ge

ne
ra

l a
nd

 s
pe

ci
fic

) t
ha

t c
on

tri
bu

te
 to

 th
e 

po
ss

ib
ilit

y 
th

at
 th

e 
fu

tu
re

 e
ve

nt
s 

or
 c

irc
um

st
an

ce
s 

co
nt

em
pl

at
ed

 b
y 

th
e 

fo
rw

ar
d-

lo
ok

in
g 

st
at

em
en

ts
 w

ill 
no

t o
cc

ur
. T

he
re

 c
an

 
be

 n
o 

as
su

ra
nc

e 
th

at
 th

e 
pl

an
s,

 in
te

nt
io

ns
 o

r 
ex

pe
ct

at
io

ns
 u

po
n 

w
hi

ch
 fo

rw
ar

d-
lo

ok
in

g 
st

at
em

en
ts

 a
re

 b
as

ed
 w

ill 
in

 fa
ct

 b
e 

re
al

iz
ed

. 
A

ct
ua

l r
es

ul
ts

 w
ill 

di
ffe

r, 
an

d 
th

e 
di

ffe
re

nc
e 

m
ay

 b
e 

m
at

er
ia

l a
nd

 a
dv

er
se

 t
o 

C
or

rid
or

 a
nd

 it
s 

sh
ar

eh
ol

de
rs

. 
Th

es
e 

fa
ct

or
s 

in
cl

ud
e,

 b
ut

 a
re

 n
ot

 l
im

ite
d 

to
 r

is
ks

 a
ss

oc
ia

te
d 

w
ith

 o
il 

an
d 

ga
s 

ex
pl

or
at

io
n,

 f
in

an
ci

al
 r

is
ks

, 
su

bs
ta

nt
ia

l 
ca

pi
ta

l 
re

qu
ire

m
en

ts
, 

ba
nk

 f
in

an
ci

ng
, 

go
ve

rn
m

en
t 

re
gu

la
tio

n,
 e

nv
iro

nm
en

ta
l, 

pr
ic

es
, 

ris
ks

 m
ay

 n
ot

 b
e 

in
su

ra
bl

e 
an

d 
re

se
rv

es
 

es
tim

at
es

. F
ur

th
er

 in
fo

rm
at

io
n 

re
ga

rd
in

g 
th

es
e 

fa
ct

or
s 

an
d 

ad
di

tio
na

l f
ac

to
rs

 m
ay

 b
e 

fo
un

d 
un

de
r t

he
 h

ea
di

ng
 "

R
is

k 
Fa

ct
or

s"
 

in
 C

or
rid

or
's

 A
nn

ua
l I

nf
or

m
at

io
n 

Fo
rm

 fo
r t

he
 y

ea
r e

nd
ed

 D
ec

em
be

r 3
1,

 2
00

9 
 a

nd
 it

s 
m

o
st

 r
e

ce
n

t 
m

an
a

ge
m

en
t's

 d
is

cu
ss

io
n 

an
d 

a
na

ly
si

s,
 c

op
ie

s 
of

 w
hi

ch
 is

 a
va

ila
bl

e 
at

 w
w

w
.s

ed
ar

.c
om

. T
he

 fo
rw

ar
d-

lo
ok

in
g 

st
at

em
en

ts
 c

on
ta

in
ed

 in
 th

is
 p

re
se

nt
at

io
n 

ar
e 

m
ad

e 
as

 o
f 

th
e 

da
te

 h
er

eo
f 

an
d 

C
or

rid
or

 d
oe

s 
no

t 
un

de
rta

ke
 a

ny
 o

bl
ig

at
io

n 
to

 u
pd

at
e 

pu
bl

ic
ly

 o
r 

to
 r

ev
is

e 
an

y 
of

 t
he

 
in

cl
ud

ed
 fo

rw
ar

d-
lo

ok
in

g 
st

at
em

en
ts

, e
xc

ep
t a

s 
re

qu
ire

d 
by

 a
pp

lic
ab

le
 la

w
. T

he
 fo

rw
ar

d-
lo

ok
in

g 
st

at
em

en
ts

 c
on

ta
in

ed
 h

er
ei

n 
ar

e 
ex

pr
es

sl
y 

qu
al

ifi
ed

 b
y 

th
is

 c
au

tio
na

ry
 s

ta
te

m
en

t. 

http://www.sedar.com/
http://www.sedar.com/
http://www.sedar.com/
http://www.sedar.com/
http://www.sedar.com/


3
 

P
re

se
n

ta
ti

o
n

 O
u

tl
in

e 

•
M

ee
tin

g 
go

al
s 

an
d 

ob
je

ct
iv

es
. 

•
W

ho
 is

 C
or

rid
or

 R
es

ou
rc

es
. 

•
Lo

ng
 h

is
to

ry
 o

f o
il 

an
d 

ga
s 

ex
pl

or
at

io
n 

in
 th

e 
G

ul
f o

f S
t. 

La
w

re
nc

e.
 

•
U

pd
at

e 
on

 C
or

rid
or

’s
 2

01
0 

G
eo

ha
za

rd
 S

ite
 S

ur
ve

y.
 

•
O

ve
rv

ie
w

 o
f C

or
rid

or
’s

 p
ro

po
se

d 
ex

pl
or

at
io

n 
w

el
l w

ith
in

 E
L1

10
5.

 

•
C

-N
LO

P
B

 r
eg

ul
at

or
y 

pr
oc

es
s 

to
 o

bt
ai

n 
ap

pr
ov

al
 to

 d
ril

l a
 w

el
l. 

•
N

ex
t s

te
ps

.  

  



4
 

M
ee

ti
n

g
 G

o
al

s
 a

n
d

 O
b

je
ct

iv
es

 

•
W

e 
ar

e 
he

re
 t

o 
lis

te
n 

to
 y

ou
r 

qu
es

tio
ns

, 
re

co
rd

 y
ou

r 
is

su
es

 a
nd

 
de

sc
rib

e 
th

e 
pr

oj
ec

t 
– 

a 
pr

op
os

ed
 w

el
l w

ith
in

 E
L 

11
05

. 
 

•
R

es
po

ns
es

 t
o 

qu
es

tio
ns

 a
nd

 c
on

ce
rn

s 
w

ill
 b

e 
ad

dr
es

se
d 

sc
ie

nt
ifi

ca
lly

 
th

ro
ug

h 
th

e 
E

nv
iro

nm
en

ta
l A

ss
es

sm
en

t 
an

d 
re

gu
la

to
ry

 p
ro

ce
ss

. 

•
W

e 
w

an
t 

to
 d

es
ig

n 
th

e 
be

st
 p

os
si

bl
e 

ex
pl

or
at

io
n 

pr
oj

ec
t 

w
ith

 in
pu

t 
fr

om
 

st
ak

eh
ol

de
rs

. 
 

•
T

hi
s 

in
fo

rm
at

io
n 

w
ill

 b
e 

in
co

rp
or

at
ed

 in
to

 t
he

 E
nv

iro
nm

en
ta

l 
A

ss
es

sm
en

t 
th

at
 is

 u
nd

er
w

ay
. 

•
W

e 
ar

e 
co

nf
id

en
t 

th
e 

pr
op

os
ed

 w
el

l c
an

 b
e 

dr
ill

ed
 in

 a
 s

af
e 

an
d 

en
vi

ro
nm

en
ta

lly
 r

es
po

ns
ib

le
 m

an
ne

r.
 

•
T

he
 E

nv
iro

nm
en

ta
l A

ss
es

sm
en

t 
w

ill
 b

e 
av

ai
la

bl
e 

fo
r 

re
vi

ew
 o

n 
th

e 
C

-
N

LO
P

B
 w

eb
si

te
. 

 



5
 

W
h

o
 i

s 
C

o
rr

id
o

r 
R

es
o

u
rc

es
?

 •
Le

ad
in

g 
in

de
pe

nd
en

t n
at

ur
al

 g
as

 
pr

od
uc

er
 in

 E
as

te
rn

 C
an

ad
a.

 

•
M

ai
n 

P
ro

je
ct

 A
re

as
 


N

at
ur

al
 g

as
 p

ro
du

ct
io

n,
 N

ew
 

B
ru

ns
w

ic
k 


P

et
ro

le
um

 e
xp

lo
ra

tio
n,

 N
ew

 
B

ru
ns

w
ic

k 


O

il 
ex

pl
or

at
io

n,
 A

nt
ic

os
ti 

Is
la

nd
, 

Q
ue

be
c 


N

at
ur

al
 g

as
 p

ot
en

tia
l, 

P
rin

ce
 

E
dw

ar
d 

is
la

nd
 


O

ld
 H

ar
ry

 e
xp

lo
ra

tio
n,

 G
ul

f 
of

 
S

t. 
La

w
re

nc
e 

•
S

tr
on

g 
te

am
 w

ith
 o

ns
ho

re
 a

nd
 

of
fs

ho
re

 e
xp

er
ie

nc
e.

 

 



6
 

L
o

n
g

 H
is

to
ry

 o
f 

E
xp

lo
ra

ti
o

n
  

in
 t

h
e 

G
u

lf
 o

f 
S

t.
 L

aw
re

n
ce

 

•
10

 o
ffs

ho
re

 w
el

ls
 d

ril
le

d 
an

d 
m

an
y 

ki
lo

m
et

er
s 

of
 s

ei
sm

ic
 c

ol
le

ct
ed

 b
y 

ot
he

r 
op

er
at

or
s.

 

•
M

os
t w

el
ls

 d
ril

le
d 

in
 1

97
0-

80
’s

 w
er

e 
lo

ok
in

g 
fo

r 
oi

l 


5 

- 
no

 h
yd

ro
ca

rb
on

 s
ho

w
s 


4 

- 
m

in
or

 s
ho

w
s 


1 

- 
si

gn
ifi

ca
nt

 g
as

 d
is

co
ve

ry
. 

•
O

ld
 H

ar
ry

 w
as

 fi
rs

t i
de

nt
ifi

ed
 in

 th
e 

ea
rly

 1
97

0s
 

•
C

or
rid

or
 O

ld
 H

ar
ry

 a
ct

iv
iti

es
 


19

96
 -

 a
cq

ui
re

d 
O

ld
 H

ar
ry

 
ex

pl
or

at
io

n 
lic

en
ce

s 
 


19

98
 / 

20
02

 -
 n

ew
 s

ei
sm

ic
 


20

10
 -

 g
eo

ha
za

rd
 s

ur
ve

y.
 

 



7
 

 

U
p

d
at

e 
o

n
 C

o
rr

id
o

r’
s 

 

20
10

 G
eo

h
az

ar
d

 S
it

e 
S

u
rv

ey
  

   

 



8
 

G
eo

h
az

ar
d

 S
u

rv
ey

 
C

o
n

d
u

ct
ed

 S
af

el
y 

 

•
C

on
du

ct
ed

 O
ct

ob
er

 1
2-

15
, 

20
10

. 

•
E

m
pl

oy
ed

 a
 m

ar
in

e 
m

am
m

al
 

ob
se

rv
er

 a
nd

 a
 fi

sh
er

ie
s 

ob
se

rv
er

. 

•
N

o 
fis

hi
ng

 a
ct

iv
ity

 w
as

 o
bs

er
ve

d.
 

•
N

o 
m

ar
in

e 
m

am
m

al
s 

or
 s

ea
 tu

rt
le

s 
w

er
e 

ob
se

rv
ed

 in
 th

e 
50

0 
m

 s
af

et
y 

zo
ne

.  
S

om
e 

ob
se

rv
ed

 a
t 

a 
di

st
an

ce
. 

•
C

ol
le

ct
ed

 6
3 

ho
ur

s 
of

 g
eo

ph
ys

ic
al

 
da

ta
, 

in
cl

ud
in

g 
lo

w
 in

te
ns

ity
 s

ei
sm

ic
. 

•
C

ol
le

ct
ed

 s
id

e-
sc

an
 s

on
ar

 d
at

a.
 

•
S

ea
be

d 
ph

ot
og

ra
ph

y 
at

 5
 s

ite
s.

 

•
S

ed
im

en
t s

am
pl

es
 a

t 
3 

si
te

s.
 



D
at

e S
ea

fl
o

o
r 

C
h

ar
ac

te
ri

st
ic

s 
at

 
O

ld
 H

ar
ry

 

•
W

at
er

 d
ep

th
 is

 4
64

 m
 in

 t
he

 n
or

th
w

es
t 

an
d 

47
8 

m
 in

 t
he

 s
ou

th
ea

st
. 

•
T

he
 s

m
al

l d
ep

re
ss

io
ns

 in
 s

ea
flo

or
 a

re
 

in
te

rp
re

te
d 

as
 p

oc
km

ar
ks

. 


1-

3 
m

 d
ee

p;
 1

5-
20

 m
 a

cr
os

s;
 3

0-
40

 
m

 in
 le

ng
th

. 


T

he
 w

el
l w

ill
 b

e 
lo

ca
te

d 
to

 a
vo

id
 

po
ck

m
ar

ks
. 

S
ea

fl
o

o
r 

B
at

h
ym

et
ry

 

S
id

e-
sc

an
 S

o
n

ar
 



S
ed

im
en

t 
S

am
p

le
s 

an
d

 P
h

o
to

s 
S

h
o

w
 a

 S
o

ft
 M

u
d

d
y 

S
ea

 B
o

tt
o

m
 

•
5 

C
am

er
a 

st
at

io
ns

. 

•
3 

S
ed

im
en

t 
sa

m
pl

e 
st

at
io

ns
. 

S
ea

b
ed

 P
h

o
to

g
ra

p
h

 –
 G

S
4 



T
IL

L
 

H
O

R
IZ

O
N

 H
5

 
B

E
D

R
O

C
K

 

P
R

O
X

IM
A

L
 G

L
A

C
IO

M
A

R
IN

E
 

D
IS

TA
L

 G
L

A
C

IO
M

A
R

IN
E

  
T

O
 H

O
L

O
C

E
N

E
 

S
u

b
-b

o
tt

o
m

 P
ro

fi
le

: 
 

C
h

ar
ac

te
ri

st
ic

s 
o

f 
S

ea
b

ed
 S

ed
im

en
ts

 

P
O

C
K

M
A

R
K

 



G
R

E
E

N
 G

A
B

L
E

S
 F

M
. T

O
P

 

B
R

A
D

E
L

L
E

 F
M

. T
O

P
 

IN
T

R
A

-B
R

A
D

E
L

L
E

 F
M

. 

IN
T

R
A

-C
A

B
L

E
 H

E
A

D
 F

M
. 

A
M

P
L

IT
U

D
E

 A
N

O
M

A
L

Y
 

S
ei

sm
ic

 L
in

e:
 

W
el

l L
o

ca
ti

o
n

 a
vo

id
s 

P
o

te
n

ti
al

 
D

ri
ll

in
g

 H
az

ar
d

s 



1
3

 

G
eo

h
az

ar
d

 S
u

rv
ey

 I
n

d
ic

at
es

  
S

af
e 

L
o

ca
ti

o
n

 f
o

r 
D

ri
lli

n
g

 

•
B

at
hy

m
et

ry
, 

si
de

sc
an

 s
on

ar
, 

an
d 

su
b-

bo
tto

m
 p

ro
fil

er
 r

es
ul

ts
 w

er
e 

de
liv

er
ed

 in
 

D
ec

em
be

r 
20

10
. 

•
S

ei
sm

ic
 d

at
a 

an
d 

se
a 

bo
tto

m
 

ph
ot

og
ra

ph
y 

w
er

e 
de

liv
er

ed
 o

n 
F

eb
ru

ar
y 

4,
 2

01
1.

 

•
G

eo
ha

za
rd

 s
ur

ve
y 

re
su

lts
 s

ho
w

ed
: 


G

oo
d 

qu
al

ity
 d

at
a 

w
er

e 
co

lle
ct

ed
; 


T

he
 s

ea
flo

or
 w

as
 f

re
e 

of
 s

hi
pw

re
ck

s 
or

 h
az

ar
do

us
 d

eb
ris

; a
nd

 


A

 p
ot

en
tia

l w
el

l l
oc

at
io

n 
th

at
 is

 s
af

e 
fo

r 
dr

ill
in

g 
co

ul
d 

be
 id

en
tif

ie
d.

 

•
A

 d
ec

is
io

n 
w

as
 m

ad
e 

to
 s

ub
m

it 
a 

P
ro

je
ct

 
D

es
cr

ip
tio

n 
to

 s
ta

rt
 t

he
 r

eg
ul

at
or

y 
ap

pr
ov

al
 p

ro
ce

ss
 fo

r 
an

 e
xp

lo
ra

tio
n 

w
el

l. 



1
4

 

 

O
ve

rv
ie

w
 o

f 
C

o
rr

id
o

r’
s 

P
ro

p
o

se
d

 
E

xp
lo

ra
ti

o
n

 W
el

l w
it

h
in

 E
L

 1
10

5
 

   

 



1
5

 

P
la

n
n

in
g

 f
o

r 
a

 S
a

fe
 a

n
d

 
E

n
vi

ro
n

m
e

n
ta

lly
 R

es
p

o
n

si
b

le
 

D
ri

lli
n

g
 P

ro
g

ra
m

  

•
P

ro
je

ct
 D

es
cr

ip
tio

n 
fil

ed
 w

ith
 t

he
 C

-
N

LO
P

B
 o

n 
F

eb
ru

ar
y 

21
, 

ou
tli

ni
ng

  
C

or
rid

or
’s

 in
te

nt
io

n 
to

 d
ril

l 1
 w

el
l 

w
ith

in
 E

L 
11

05
. 

•
N

ex
t 

S
te

ps
  


C

om
pl

et
e 

a 
th

or
ou

gh
 

E
nv

iro
nm

en
ta

l A
ss

es
sm

en
t (

E
A

) 


C

on
du

ct
 P

ub
lic

 C
on

su
lta

tio
n 


In

co
rp

or
at

e 
sc

ie
nc

e-
ba

se
d 

is
su

es
 in

 E
A

 


F

ile
 E

A
 w

ith
 C

-N
LO

P
B

 in
 J

un
e,

 
20

11
. 

•
D

et
ai

ls
 o

f 
po

te
nt

ia
l i

m
pa

ct
s 

an
d 

as
so

ci
at

ed
 m

iti
ga

tio
n 

ca
nn

ot
 b

e 
pr

ov
id

ed
 u

nt
il 

E
A

 is
 c

om
pl

et
e.

 



P
ro

je
ct

 A
re

a 
fo

r 
th

e 
 

E
xp

lo
ra

ti
o

n
 W

el
l 

•
T

he
 p

ro
po

se
d 

P
ro

je
ct

 is
 fo

r 
th

e 
dr

ill
in

g 
of

 o
ne

 w
el

l s
ol

el
y 

w
ith

in
 E

L 
11

05
. 

•
T

he
 P

ro
je

ct
 a

re
a 

is
 a

pp
ro

xi
m

at
el

y 
30

4 
km

2 ,
 lo

ca
te

d 
w

ith
in

 th
e 

La
ur

en
tia

n 
C

ha
nn

el
 a

bo
ut

 8
0 

km
 W

N
W

 fr
om

 C
ap

e 
A

ng
ui

lle
, N

L.
 

•
T

he
 a

pp
ro

xi
m

at
e 

w
at

er
 d

ep
th

 is
 4

70
m

. 

•
T

he
 p

ro
po

se
d 

w
el

l c
oo

rd
in

at
es

 a
re

 in
 

th
e 

vi
ci

ni
ty

 o
f L

at
itu

de
 4

8°
03

’0
5.

29
4”

 
an

d 
Lo

ng
itu

de
 6

0°
23

’3
9.

38
5”

 (
N

A
D

83
 

da
tu

m
, 

ge
og

ra
ph

ic
 c

oo
rd

in
at

es
).

 

•
D

ril
lin

g 
is

 a
nt

ic
ip

at
ed

 to
 ta

ke
 p

la
ce

 
be

tw
ee

n 
m

id
-2

01
2 

an
d 

ea
rly

 2
01

4,
 

de
pe

nd
in

g 
on

 r
ig

 a
va

ila
bi

lit
y 

an
d 

re
gu

la
to

ry
 a

pp
ro

va
ls

. 



D
ri

ll 
R

ig
 O

p
ti

o
n

s 
fo

r 
P

ro
p

o
se

d
 

E
xp

lo
ra

to
ry

 W
el

l 

•
T

hr
ee

 p
os

si
bl

e 
op

tio
ns

: 


S

em
is

ub
m

er
si

bl
e 

(m
oo

re
d)

 s
uc

h 
as

 H
en

ry
 G

oo
dr

ic
h.

 


S

em
is

ub
m

er
si

bl
e 

(D
yn

am
ic

al
ly

 
P

os
iti

on
ed

) 
su

ch
 a

s 
E

iri
k 

R
au

de
. 


D

ril
l s

hi
p 

(D
yn

am
ic

al
ly

 
P

os
iti

on
ed

) 
su

ch
 a

s 
th

e 
S

te
na

 
C

ar
ro

n.
 

M
ob

ile
 O

ffs
ho

re
 D

ril
lin

g 
U

ni
t 



L
o

g
is

ti
ca

l 
S

u
p

p
o

rt
 f

o
r 

D
ri

ll 
R

ig
 

•
2-

3 
S

up
pl

y 
V

es
se

ls
 


1 

at
 t

he
 r

ig
 a

t 
al

l t
im

es
. 

•
S

ev
er

al
 h

el
ic

op
te

r 
fli

gh
ts

 to
 th

e 
rig

 
ea

ch
 w

ee
k.

 

•
S

ea
rc

h 
an

d 
re

sc
ue

 h
el

ic
op

te
r 

on
 

st
an

db
y.

 

 



E
xa

m
p

le
 o

f 
W

el
l D

es
ig

n
 

•
D

ia
gr

am
 is

 n
ot

 t
o 

sc
al

e.
 

•
S

im
ila

r 
w

el
l d

es
ig

n 
to

 w
el

ls
 c

ur
re

nt
ly

 
dr

ill
ed

 o
n 

G
ra

nd
 

B
an

ks
. 

•
S

ha
llo

w
 v

er
tic

al
 

w
el

l w
ith

 a
 t

ot
al

 
de

pt
h 

pl
an

ne
d 

of
 

ap
pr

ox
im

at
el

y 
25

70
m

 R
K

B
. 

91
4m

m
 H

ol
e 

D
ri

lle
d 

to
 9

0m
 B

SF
  

76
2m

m
 C

as
in

g 
 

66
0m

m
 H

ol
e 

D
ri

lle
d 

to
 (3

00
-6

00
m

) B
SF

  
50

8m
m

 C
as

in
g 

31
1m

m
 H

ol
e 

D
ri

lle
d 

to
 (2

00
0-

22
00

m
) B

SF
 

24
5m

m
 C

as
in

g 

44
4m

m
 H

ol
e 

D
ri

lle
d 

to
 (8

00
-1

20
0m

) B
SF

 
34

0m
m

 C
as

in
g 

45
0-

47
0m

 
W

at
er

 D
ep

th
 

47
6m

m
 S

ub
se

a 
BO

P 

53
3m

m
 R

is
er

 to
 R

ig
 

N
ot

e:
  

D
ia

gr
am

 n
ot

 to
 sc

al
e 



E
xa

m
p

le
s 

o
f 

Is
su

es
 A

ss
es

se
d

 f
o

r 
 

E
xp

lo
ra

to
ry

 D
ri

ll
in

g
 P

ro
je

ct
s 

P
ro

je
c

t 
A

c
ti

vi
ti

e
s

 
Is

s
u

e
s

  
P

o
te

n
ti

a
l 

M
it

ig
a

ti
o

n
  

P
re

se
n

ce
 o

f D
ril

l R
ig

 
N

a
vi

ga
tio

n
 in

te
rf

e
re

nc
e;

 a
tt

ra
ct

io
n

 o
f b

ird
s 

a
n

d
 m

a
m

m
al

s;
 a

co
u

st
ic

 d
is

tu
rb

a
nc

e
 

S
a

fe
ty

 z
o

n
e

s;
 c

o
m

m
u

n
ic

at
io

n;
 r

e
le

a
se

 o
f 

st
ra

n
d

e
d 

b
ird

s;
 b

ird
 a

n
d

 m
a

m
m

al
 m

o
n

ito
rin

g 

D
ril

l M
u

d
s 

a
n

d
 C

u
tt

in
gs

 
S

e
d

im
en

t a
n

d
 w

a
te

r 
qu

a
lit

y 
N

o
n

to
xi

c 
m

u
d

s;
 m

a
xi

m
iz

e
 u

se
 o

f 
W

B
M

s;
 fl

u
id

 
tr

e
a

tm
e

n
t a

n
d

 m
a

n
a

ge
m

e
nt

; a
d

h
e

re
 to

 O
ff

sh
o

re
 

W
as

te
 T

re
a

tm
e

nt
 G

u
id

e
lin

es
; m

in
im

iz
e

 d
is

ch
a

rg
e

 

F
la

rin
g 

A
ir 

e
m

is
si

o
n

s;
 a

tt
ra

ct
io

n
 o

f b
ird

s 
a

n
d

 
m

a
m

m
al

s 
R

e
le

a
se

 o
f s

tr
a

n
d

e
d

 b
ird

s;
 in

ve
st

ig
a

te
 u

se
 o

f 
 

re
d

u
ce

d 
e

m
is

si
o

n
 te

ch
n

o
lo

gy
 

L
ig

h
ts

 
A

tt
ra

ct
io

n
 o

f b
ird

s 
a

n
d

 m
a

m
m

al
s 

R
e

le
a

se
 o

f s
tr

a
n

d
e

d
 b

ird
s 

V
e

ss
e

l a
n

d
 H

e
lic

o
p

te
r 

T
ra

ff
ic

 
A

ir 
e

m
is

si
o

n
s;

 n
a

vi
ga

tio
n

 in
te

rf
e

re
nc

e;
 

co
lli

si
o

n
s 

w
ith

 m
a

m
m

a
ls

; d
is

tu
rb

a
nc

e
 

E
qu

ip
m

e
nt

 d
e

si
gn

 a
n

d
 m

a
in

te
na

nc
e

; m
in

im
iz

e
 

n
u

m
b

er
 o

f t
rip

s;
 d

a
m

a
ge

 c
o

m
p

e
n

sa
tio

n 
p

ro
gr

a
m

s;
 r

e
le

a
se

 o
f 

st
ra

n
d

e
d 

b
ird

s;
 b

ird
 a

n
d

 
m

a
m

m
al

 m
o

n
ito

rin
g;

 a
vo

id
a

n
ce

 

W
el

l T
e

st
in

g 
A

co
u

st
ic

 a
n

d
 s

e
a

 b
o

tt
o

m
 d

is
tu

rb
a

nc
e 

E
qu

ip
m

e
nt

 d
e

si
gn

 a
n

d
 m

a
in

te
na

nc
e

; m
in

im
iz

e
 

a
ct

iv
ity

 t
im

e
; t

e
m

p
o

ra
l a

n
d

 s
p

a
tia

l a
vo

id
a

n
ce

; 
co

m
m

u
ni

ca
tio

n 

W
el

l A
b

a
n

do
nm

en
t 

A
co

u
st

ic
 a

n
d

 s
e

a
 b

o
tt

o
m

 d
is

tu
rb

a
nc

e 
 

E
qu

ip
m

e
nt

 d
e

si
gn

 a
n

d
 m

a
in

te
na

nc
e

; m
in

im
iz

e
 

tim
e

; c
o

m
m

u
ni

ca
tio

n
 

A
cc

id
e

n
ta

l E
ve

n
ts

 
S

e
a

fo
o

d 
ta

in
tin

g,
 h

e
a

lth
 e

ff
e

ct
s 

o
f 

fis
h

, b
ird

s 
a

n
d

 m
a

m
m

al
s 

E
n

vi
ro

n
m

e
nt

a
l p

ro
te

ct
io

n 
p

la
n

n
in

g;
 s

p
ill

 r
e

sp
o

n
se

 
p

ro
to

co
ls

; c
o

n
tin

ge
n

cy
 p

la
n

n
in

g 



F
is

h
in

g
 E

ff
o

rt
 in

 t
h

e 
V

ic
in

it
y 

o
f 

th
e 

P
ro

je
ct

 A
re

a 

•
D

at
a 

sh
ow

n 
ar

e 
20

04
-2

00
9.

 

 

•
U

pd
at

ed
 in

fo
rm

at
io

n 
an

d 
m

or
e 

de
ta

ils
 w

ill
 b

e 
pr

ov
id

ed
 

in
 th

e 
E

nv
iro

nm
en

ta
l 

A
ss

es
sm

en
t. 



E
n

vi
ro

n
m

en
ta

ll
y 

S
en

si
ti

ve
 

A
re

as
 N

ea
r 

th
e 

P
ro

je
ct

 A
re

a 

•
T

he
 P

ro
je

ct
 A

re
a 

is
 w

ith
in

 th
e 

G
ul

f o
f S

t. 
La

w
re

nc
e 

La
rg

e 
O

ce
an

 M
an

ag
em

en
t 

A
re

a.
 

•
W

ith
in

 th
e 

E
st

ua
ry

 a
nd

 G
ul

f, 
10

 a
re

as
 

ha
ve

 b
ee

n 
de

si
gn

at
ed

/n
om

in
at

ed
 a

s 
ec

ol
og

ic
al

ly
 a

nd
 b

io
lo

gi
ca

lly
 s

ig
ni

fic
an

t 
ar

ea
s 

(E
S

B
A

s)
. 

•
N

on
e 

of
 th

e 
E

S
B

A
s 

ar
e 

w
ith

in
 th

e 
P

ro
je

ct
 

A
re

a.
 

•
P

ro
je

ct
 A

re
a 

is
 w

ith
in

 a
 p

ot
en

tia
l r

ed
fis

h 
m

at
in

g 
ar

ea
. 

•
T

he
 E

nv
iro

nm
en

ta
l A

ss
es

sm
en

t w
ill

 
co

ns
id

er
 th

es
e 

ar
ea

s.
  



2
3

 

C
o

m
p

re
h

en
si

ve
 S

p
ill

 M
o

d
el

in
g

 

•
P

et
ro

le
um

 S
ys

te
m

 m
od

el
in

g 
ha

s 
be

en
 c

on
du

ct
ed

 to
 d

et
er

m
in

e 
th

e 
co

m
po

si
tio

n 
of

 h
yd

ro
ca

rb
on

s 
th

at
 c

ou
ld

 b
e 

pr
od

uc
ed

 fr
om

 th
e 

re
se

rv
oi

r 
  


R

es
ul

ts
 in

di
ca

te
 th

at
 th

e 
re

se
rv

oi
r 

co
ul

d 
ge

ne
ra

te
 n

at
ur

al
 g

as
 

an
d/

or
 a

 li
gh

t o
il 

ra
ng

in
g 

fr
om

 4
5-

55
 A

P
I. 

•
S

L 
R

os
s,

 a
 s

pe
ci

al
is

t s
pi

ll 
m

od
el

in
g 

co
m

pa
ny

, w
ill

 c
on

du
ct

 
co

m
pr

eh
en

si
ve

 w
or

k 
fo

r 
th

is
 P

ro
je

ct
   


Ta

sk
 1

. S
pi

ll 
R

is
k 

A
ss

es
sm

en
t 


Ta

sk
 2

. S
pi

ll 
B

eh
av

io
r 

an
d 

F
at

e 
M

od
el

in
g 


Ta

sk
 3

. D
et

ai
le

d 
T

ra
je

ct
or

y 
M

od
el

in
g.

 

 



2
4

 

C
o

m
p

re
h

en
si

ve
 D

ri
ll 

M
u

d
 a

n
d

 
C

u
tt

in
g

s 
D

is
p

er
si

o
n

 M
o

d
el

in
g

 

•
A

M
E

C
 E

ar
th

 &
 E

nv
iro

nm
en

ta
l, 

an
 e

nv
iro

nm
en

ta
l e

ng
in

ee
rin

g 
fir

m
, w

ill
 

co
nd

uc
t 

co
m

pr
eh

en
si

ve
 d

ril
l m

ud
 a

nd
 c

ut
tin

gs
 d

is
pe

rs
io

n 
m

od
el

in
g 

fo
r 

th
is

 P
ro

je
ct

. 

•
A

M
E

C
 w

ill
 d

ra
w

 f
ro

m
 s

ev
er

al
 m

od
el

in
g 

so
ftw

ar
e 

re
so

ur
ce

s 
to

 c
om

pl
et

e 
th

e 
w

or
k.

 

•
S

ce
na

rio
 1

: s
ea

flo
or

 r
et

ur
n 

of
 m

ud
 a

nd
 c

ut
tin

gs
 d

ur
in

g 
op

en
 c

irc
ui

t 
(i.

e.
, 

ris
er

 n
ot

 y
et

 in
 p

la
ce

) 
dr

ill
in

g 
of

 th
e 

in
iti

al
 c

on
du

ct
or

 a
nd

 s
ur

fa
ce

 w
el

l 
se

ct
io

ns
. 

•
S

ce
na

rio
 2

: r
ig

 o
r 

su
rf

ac
e 

re
le

as
e 

of
 m

ud
 a

nd
 c

ut
tin

gs
 f

ro
m

 d
ril

lin
g 

of
 

th
e 

re
m

ai
ni

ng
 w

el
l s

ec
tio

ns
. 

•
C

om
m

en
ts

 r
ec

ei
ve

d 
fr

om
 r

eg
ul

at
or

y 
ag

en
ci

es
 o

n 
si

m
ila

r 
m

od
el

in
g 

w
or

k 
co

nd
uc

te
d 

fo
r 

ot
he

r 
op

er
at

or
s 

w
ill

 b
e 

in
co

rp
or

at
ed

. 



2
5

 

 

C
-N

L
O

P
B

 R
eg

u
la

to
ry

 P
ro

ce
ss

 t
o

  

O
b

ta
in

 A
p

p
ro

va
l t

o
 D

ri
ll 

a 
W

el
l 

   

 



2
6

 

R
o

b
u

st
 C

an
ad

ia
n

 
R

eg
u

la
to

ry
 R

eg
im

e
 

•
M

or
e 

th
an

 3
50

 w
el

ls
 h

av
e 

be
en

 d
ril

le
d 

un
de

r 
th

e 
ro

bu
st

 
C

an
ad

ia
n 

re
gu

la
tio

ns
 in

 N
ew

fo
un

dl
an

d,
 w

ith
 m

or
e 

th
an

 5
00

 
in

 to
ta

l i
n 

A
tla

nt
ic

 C
an

ad
a.

 

•
C

an
ad

ia
n 

re
gu

la
to

rs
 h

av
e 

ef
fe

ct
iv

el
y 

m
an

ag
ed

 t
he

 
ex

pl
or

at
io

n 
an

d 
de

ve
lo

pm
en

t 
pr

oc
es

s 
w

hi
le

 p
ro

te
ct

in
g 

th
e 

en
vi

ro
nm

en
t 

an
d 

th
e 

sa
fe

ty
 o

f w
or

ke
rs

. 
 T

hr
ee

 m
aj

or
 

of
fs

ho
re

 p
ro

je
ct

s 
(H

ib
er

ni
a,

 W
hi

te
 R

os
e 

an
d 

Te
rr

a 
N

ov
a)

 
ha

ve
 m

ov
ed

 s
af

el
y 

an
d 

sm
oo

th
ly

 in
to

 th
e 

pr
od

uc
tio

n 
ph

as
e.

  

•
T

he
re

 is
 a

 d
et

ai
le

d 
an

d 
in

vo
lv

ed
 p

ro
ce

ss
 th

at
 o

pe
ra

to
rs

 m
us

t 
fo

llo
w

 to
 o

bt
ai

n 
ap

pr
ov

al
s.

 



2
7

 

L
eg

is
la

ti
ve

 R
eq

u
ir

em
en

ts
 

to
 D

ri
ll 

a 
W

el
l 

•
A

ct
s 


C

an
ad

a-
N

ew
fo

un
dl

an
d 

A
tla

nt
ic

 A
cc

or
d 

Im
pl

em
en

ta
tio

n 
A

ct
 


C

an
ad

a-
N

ew
fo

un
dl

an
d 

an
d 

La
br

ad
or

 A
tla

nt
ic

 A
cc

or
d 

Im
pl

em
en

ta
tio

n 
N

ew
fo

un
dl

an
d 

an
d 

La
br

ad
or

 A
ct

 


C

an
ad

ia
n 

E
nv

iro
nm

en
ta

l A
ss

es
sm

en
t A

ct
 


O

ce
an

s 
A

ct
 


F

is
he

rie
s 

A
ct

 


N

av
ig

ab
le

 W
at

er
s 

P
ro

te
ct

io
n 

A
ct

 


C

an
ad

a 
S

hi
pp

in
g 

A
ct

 


S

pe
ci

es
 a

t R
is

k 
A

ct
 


M

ig
ra

to
ry

 B
ird

s 
C

on
ve

nt
io

n 
A

ct
 


C

an
ad

ia
n 

E
nv

iro
nm

en
ta

l P
ro

te
ct

io
n 

A
ct

 
 



2
8

 

L
eg

is
la

ti
ve

 R
eq

u
ir

em
en

ts
 

to
 D

ri
ll 

a 
W

el
l 

•
K

ey
 C

-N
LO

P
B

 R
eg

ul
at

io
ns

  


D
ril

lin
g 

an
d 

P
ro

du
ct

io
n 

R
eg

ul
at

io
ns

 


C
er

tif
ic

at
e 

of
 F

itn
es

s 
R

eg
ul

at
io

ns
 


O

il 
an

d 
G

as
 D

eb
ris

 a
nd

 S
pi

lls
 L

ia
bi

lit
y 

R
eg

ul
at

io
ns

 


P
et

ro
le

um
 I

ns
ta

lla
tio

n 
R

eg
ul

at
io

ns
 

 

•
K

ey
 C

-N
LO

P
B

 G
ui

da
nc

e 
D

oc
um

en
ts

 


D
ril

lin
g 

an
d 

P
ro

du
ct

io
n 

G
ui

de
lin

es
 


S

af
et

y 
P

la
n 

G
ui

de
lin

es
 


E

nv
iro

nm
en

ta
l P

ro
te

ct
io

n 
P

la
n 

G
ui

de
lin

es
 


S

el
ec

tio
n 

of
 C

he
m

ic
al

s 
G

ui
de

lin
es

 


P
hy

si
ca

l E
nv

iro
nm

en
ta

l P
ro

gr
am

 G
ui

de
lin

es
 


O

ffs
ho

re
 W

as
te

 T
re

at
m

en
t 

G
ui

de
lin

es
 


In

ci
de

nt
 R

ep
or

tin
g 

an
d 

In
ve

st
ig

at
io

n 
G

ui
de

lin
es

 


D
at

a 
A

cq
ui

si
tio

n 
an

d 
R

ep
or

tin
g 

G
ui

de
lin

es
 


F

in
an

ci
al

 R
es

po
ns

ib
ili

ty
 R

eq
ui

re
m

en
ts

 G
ui

de
lin

es
 


C

om
pe

ns
at

io
n 

fo
r 

D
am

ag
es

 G
ui

de
lin

es
 



2
9

 

O
p

er
at

o
rs

 A
u

th
o

ri
za

ti
o

n
 (

O
A

) 
R

eq
u

ir
em

en
ts

 

•
In

fo
rm

at
io

n 
fo

r 
th

e 
C

-N
LO

P
B

 S
af

et
y 

A
ss

es
sm

en
t 


O

pe
ra

to
r 

S
af

et
y 

M
an

ag
em

en
t S

ys
te

m
 a

nd
 S

af
et

y 
P

la
n 


S

af
et

y 
re

vi
ew

s 
of

 c
on

tr
ac

to
rs

 


T
ra

in
in

g 
an

d 
co

m
pe

te
nc

y 
in

fo
rm

at
io

n 
fo

r 
ke

y 
in

di
vi

du
al

s 
an

d 
pr

oo
f 

th
at

 r
eq

ui
si

te
 tr

ai
ni

ng
 r

eq
ui

re
m

en
ts

 h
av

e 
be

en
 m

et
  


R

is
k 

A
ss

es
sm

en
t 


C

on
tin

ge
nc

y 
P

la
ns

 


O
ffs

ho
re

 a
nd

 O
ns

ho
re

 E
m

er
ge

nc
y 

R
es

po
ns

e 
P

la
ns

 


O
il 

S
pi

ll 
R

es
po

ns
e 

P
la

n 


Ic
e 

M
an

ag
em

en
t P

la
n 


R

el
ie

f W
el

ls
 


D

ril
lin

g 
O

pe
ra

tio
ns

 M
an

ua
l 


W

el
l C

on
tr

ol
 a

nd
 B

lo
w

ou
t P

re
ve

nt
io

n 
M

an
ua

l 


R
ig

, s
up

pl
y 

ve
ss

el
, h

el
ic

op
te

r 
an

d 
ot

he
r 

m
aj

or
 c

on
tr

ac
to

r 
O

pe
ra

tio
ns

 a
nd

 H
S

E
 p

ol
ic

ie
s,

 p
ro

gr
am

s,
 m

an
ua

ls
 



3
0

 

O
p

er
at

o
rs

 A
u

th
o

ri
za

ti
o

n
 (

O
A

) 
R

eq
u

ir
em

en
ts

 

•
E

nv
iro

nm
en

ta
l A

ss
es

sm
en

t 


E
st

im
at

es
 o

f t
yp

es
 a

nd
 q

ua
nt

iti
es

 o
f s

ub
st

an
ce

s 
to

 b
e 

di
sc

ha
rg

ed
 

an
d 

a 
de

sc
rip

tio
n 

of
 p

ro
ce

du
re

s 
an

d 
eq

ui
pm

en
t t

o 
tr

ea
t d

is
ch

ar
ge

s 


A
rr

an
ge

m
en

ts
 fo

r 
m

ea
su

re
m

en
t, 

ob
se

rv
at

io
n 

an
d 

fo
re

ca
st

in
g 

of
 

en
vi

ro
nm

en
ta

l c
on

di
tio

ns
 


S

pi
ll 

R
es

po
ns

e 
P

la
n 

an
d 

qu
al

ifi
ca

tio
ns

 o
f s

pi
ll 

re
sp

on
se

 p
er

so
nn

el
 

•
E

nv
iro

nm
en

ta
l P

ro
te

ct
io

n 
P

la
n 

•
C

er
tif

ic
at

e 
of

 F
itn

es
s 

•
O

pe
ra

to
r’

s 
D

ec
la

ra
tio

n 
of

 F
itn

es
s 

•
Le

tte
r 

of
 C

om
pl

ia
nc

e 
fo

r 
th

e 
M

O
D

U
 a

nd
 e

ac
h 

st
an

db
y 

ve
ss

el
 

•
E

vi
de

nc
e 

of
 F

in
an

ci
al

 R
es

po
ns

ib
ili

ty
 

•
C

an
ad

a 
- 

N
ew

fo
un

dl
an

d 
B

en
ef

its
 P

la
n 



3
1

 

A
p

p
ro

va
l 

to
 D

ri
ll 

a 
W

el
l (

A
D

W
) 

R
eq

u
ir

em
en

ts
 

•
S

ea
be

d 
S

ur
ve

y 
R

ep
or

t 

•
D

et
ai

le
d 

ge
ol

og
ic

al
 p

ro
gn

os
is

 

•
D

et
ai

le
d 

dr
ill

in
g 

pr
og

ra
m

  

•
F

or
m

at
io

n 
pr

es
su

re
 a

nd
 fr

ac
tu

re
 g

ra
di

en
t 

ev
al

ua
tio

n 

•
B

ar
rie

r 
an

al
ys

is
 to

 c
on

fir
m

 t
w

o 
ba

rr
ie

rs
 a

t 
al

l t
im

es
 

•
C

as
in

g 
P

ro
gr

am
 

•
C

em
en

tin
g 

P
ro

gr
am

 

•
D

ril
lin

g 
F

lu
id

s 
P

ro
gr

am
 

•
C

as
in

g 
an

d 
W

el
lh

ea
d 

P
re

ss
ur

e 
Te

st
in

g 

•
F

or
m

at
io

n 
Le

ak
-O

ff 
Te

st
s 

•
B

O
P

 C
on

fig
ur

at
io

n 

•
B

O
P

 P
re

ss
ur

e 
an

d 
F

un
ct

io
n 

Te
st

in
g 



3
2

 

P
re

p
ar

at
io

n
 o

f 
a 

P
ro

je
ct

 S
p

ec
if

ic
 

E
n

vi
ro

n
m

e
n

ta
l A

s
se

ss
m

en
t 

D
o

cu
m

en
t 

•
C

on
du

ct
ed

 in
 a

cc
or

da
nc

e 
w

ith
 C

an
ad

ia
n 

E
nv

iro
nm

en
ta

l 
A

ss
es

sm
en

t A
ct

 a
nd

 th
e 

C
-N

LO
P

B
 S

co
pi

ng
 D

oc
um

en
t. 

•
D

oc
um

en
ts

 p
ub

lis
he

d 
on

 C
-N

LO
P

B
 W

eb
si

te
 in

 n
ea

r-
re

al
 

tim
e.

 

•
E

nv
iro

nm
en

ta
l A

ss
es

sm
en

t d
oc

um
en

ts
 r

ev
ie

w
ed

 b
y 

C
-

N
LO

P
B

, 
ot

he
r 

re
gu

la
to

ry
 a

ut
ho

rit
ie

s 
an

d 
th

e 
pu

bl
ic

. 

•
N

ot
e:

 C
-N

LO
P

B
 c

on
du

ct
ed

 a
 S

tr
at

eg
ic

 E
nv

iro
nm

en
ta

l 
A

ss
es

sm
en

t (
LG

L,
 2

00
5)

 a
nd

 it
s 

A
m

en
dm

en
t 

(L
G

L,
 2

00
7)

, 
pr

io
r 

to
 is

su
in

g 
E

L 
11

05
 t

o 
C

or
rid

or
. 

 



3
3

 

P
ro

je
ct

 S
p

ec
if

ic
 E

n
vi

ro
n

m
en

ta
l 

A
ss

es
sm

en
t 

T
im

el
in

e 

P
ro

je
ct

 C
o

m
p

o
n

en
t 

R
es

p
o

n
si

b
il

it
y 

E
st

im
at

ed
 T

im
el

in
e 

S
u

b
m

it 
P

ro
je

ct
 D

e
sc

rip
tio

n
 (

P
D

) 
 a

n
d

 
in

iti
a

te
 S

ta
ke

h
ol

de
r 

co
n

su
lta

tio
n 

C
o

rr
id

o
r 

R
e

so
u

rc
e

s 
 

In
iti

a
te

d
 o

n
 F

e
b

ru
a

ry
 2

1
 

R
e

le
a

se
 o

f d
ra

ft
 S

co
p

in
g 

D
o

cu
m

e
nt

 
fo

r 
 P

u
b

lic
 a

n
d

 S
ta

ke
h

ol
de

r 
re

vi
e

w
  

C
-N

L
O

P
B

 
R

e
le

a
se

d 
F

e
b

ru
a

ry
 2

5
 

4
  w

e
e

ks
 f

o
r 

re
vi

e
w

 

R
e

le
a

se
 o

f F
in

a
l S

co
p

in
g 

D
o

cu
m

e
nt

  
C

-N
L

O
P

B
 

2
 w

e
e

ks
 

P
re

p
a

ra
tio

n
 o

f E
A

 (
S

cr
e

e
n

in
g)

 
D

o
cu

m
e

nt
 

C
o

rr
id

o
r 

R
e

so
u

rc
e

s 
 

6
 –

 1
0

 w
e

e
ks

 

S
u

b
m

is
si

on
 o

f D
ra

ft
 E

A
  

C
o

rr
id

o
r 

R
e

so
u

rc
e

s 
Ta

rg
e

t J
u

n
e

  

D
ra

ft
 E

A
 R

e
vi

e
w

  
C

-N
L

O
P

B
, G

o
ve

rn
m

e
n

t A
ge

n
ci

e
s,

 
P

u
b

lic
  

6
 w

e
e

ks
 

C
o

m
p

ile
 c

o
m

m
e

nt
s 

o
n

 E
A

 
C

-N
L

O
P

B
 

2
 w

e
e

ks
 

R
e

le
a

se
 o

f E
A

 r
e

vi
e

w
 c

o
m

m
e

nt
s 

C
-N

L
O

P
B

 
- 

R
e

sp
o

n
d 

to
 c

o
m

m
e

n
ts

 a
n

d
 s

u
b

m
it 

E
A

 
A

d
d

e
nd

um
/F

in
al

 E
A

 D
o

cu
m

e
nt

  
C

o
rr

id
o

r 
R

e
so

u
rc

e
s 

 
4

 w
e

e
ks

  

R
e

vi
e

w
 o

f 
E

A
 A

d
d

e
n

du
m

/R
e

sp
on

se
 

D
o

cu
m

e
nt

  
C

-N
L

O
P

B
, G

o
ve

rn
m

e
n

t A
ge

n
ci

e
s 

3
 w

e
e

ks
  

R
e

le
a

se
 S

cr
e

e
n

in
g 

R
e

p
o

rt
 

(D
e

te
rm

in
a

tio
n 

o
f 

si
gn

ifi
ca

nc
e

 o
f 

P
ro

je
ct

 E
ff

e
ct

s)
 

C
-N

L
O

P
B

 
4

-6
 w

e
e

ks
 



3
4

 

E
xa

m
p

le
s 

o
f 

T
im

el
in

es
 f

ro
m

 
E

xp
lo

ra
ti

o
n

 t
o

 D
ev

el
o

p
m

en
t 

 

H
ib

er
ni

a 
  

• 
 F

irs
t e

xp
lo

ra
tio

n 
w

el
l i

n 
19

79
 

• 
 F

irs
t p

ro
du

ct
io

n 
oc

cu
rr

ed
 in

 1
99

7 
 Te

rr
a 

N
ov

a 
 

• 
 D

is
co

ve
re

d 
in

 1
98

4 
• 

 F
irs

t p
ro

du
ct

io
n 

oc
cu

rr
ed

 in
 2

00
2 

 W
hi

te
 R

os
e 

• 
 F

irs
t e

xp
lo

ra
tio

n 
w

el
l i

n 
m

id
-8

0s
 

• 
 F

irs
t p

ro
du

ct
io

n 
oc

cu
rr

ed
 in

 2
00

5 
 

 

N
ew

fo
un

dl
an

d 
an

d 
La

br
ad

or
 B

en
ef

its
 

•
A

t t
he

 e
nd

 o
f 2

00
9,

 m
or

e 
th

an
 

3,
50

0 
pe

op
le

 w
er

e 
w

or
ki

ng
 in

 jo
bs

 
di

re
ct

ly
 li

nk
ed

 to
 th

e 
pe

tr
ol

eu
m

 
se

ct
or

. 

•
To

ta
l c

um
ul

at
iv

e 
of

fs
ho

re
 o

il 
pr

od
uc

tio
n 

to
 th

e 
en

d 
of

 2
00

9 
w

as
 

1.
09

 b
ill

io
n 

ba
rr

el
s 

w
ith

 a
n 

es
tim

at
ed

 v
al

ue
 o

f 
$6

5.
6 

bi
lli

on
. 

•
B

y 
20

08
, 

th
e 

pe
tr

ol
eu

m
 s

ec
to

r 
re

pr
es

en
te

d 
ab

ou
t 

40
%

 o
f t

he
 

pr
ov

in
ci

al
 e

co
no

m
y 

or
 G

D
P.

 



3
5

 

N
ex

t 
S

te
p

s 

•
P

ro
gr

es
s 

th
e 

re
gu

la
to

ry
 a

pp
lic

at
io

n 
to

w
ar

ds
 a

ch
ie

vi
ng

 
ap

pr
ov

al
 t

o 
dr

ill
 th

e 
w

el
l. 

•
C

on
tin

ue
 w

or
k 

on
 t

he
 E

nv
iro

nm
en

ta
l A

ss
es

sm
en

t a
nd

 t
he

 
as

so
ci

at
ed

 p
ub

lic
 c

on
su

lta
tio

n.
 

•
D

et
ai

le
d 

w
el

l p
la

nn
in

g,
 in

cl
ud

in
g 

se
cu

rin
g 

an
 a

pp
ro

pr
ia

te
 r

ig
, 

su
pp

ly
 v

es
se

ls
, 

he
lic

op
te

rs
, s

ho
re

ba
se

, 
et

c.
 

•
D

ril
lin

g 
is

 a
nt

ic
ip

at
ed

 to
 t

ak
e 

pl
ac

e 
be

tw
ee

n 
m

id
-2

01
2 

an
d 

ea
rly

 2
01

4,
 d

ep
en

di
ng

 o
n 

rig
 a

va
ila

bi
lit

y 
an

d 
re

gu
la

to
ry

 
ap

pr
ov

al
s.

 



3
6

 

S
u

m
m

ar
y 

an
d

 C
o

n
cl

u
si

o
n

s
 

•
C

or
rid

or
 h

as
 s

ub
m

itt
ed

 a
 P

ro
je

ct
 D

es
cr

ip
tio

n 
to

 s
ta

rt
 t

he
 r

eg
ul

at
or

y 
pr

oc
es

s 
to

 d
ril

l a
 p

ro
po

se
d 

w
el

l w
ith

in
 E

L 
11

05
. 

 

•
A

 la
rg

e 
nu

m
be

r 
of

 a
pp

lic
at

io
ns

 a
nd

 a
pp

ro
va

ls
 a

re
 r

eq
ui

re
d 

to
 o

bt
ai

n 
an

 
ap

pr
ov

al
 t

o 
dr

ill
 a

 w
el

l w
ith

in
 C

an
ad

a’
s 

rig
or

ou
s 

of
fs

ho
re

 r
eg

ul
at

or
y 

re
gi

m
e.

 

•
W

e 
ar

e 
co

nf
id

en
t 

th
e 

pr
op

os
ed

 w
el

l c
an

 b
e 

dr
ill

ed
 in

 a
 s

af
e 

an
d 

en
vi

ro
nm

en
ta

lly
 r

es
po

ns
ib

le
 m

an
ne

r.
 

•
W

e 
w

an
t 

to
 d

es
ig

n 
th

e 
be

st
 p

os
si

bl
e 

ex
pl

or
at

io
n 

pr
oj

ec
t 

w
ith

 in
pu

t 
fr

om
 

st
ak

eh
ol

de
rs

. 

•
R

es
po

ns
es

 t
o 

qu
es

tio
ns

 a
nd

 c
on

ce
rn

s 
w

ill
 b

e 
ad

dr
es

se
d 

sc
ie

nt
ifi

ca
lly

 in
 

th
e 

E
nv

iro
nm

en
ta

l A
ss

es
sm

en
t 

an
d 

th
ro

ug
h 

th
e 

re
gu

la
to

ry
 p

ro
ce

ss
. 

•
T

he
 E

nv
iro

nm
en

ta
l A

ss
es

sm
en

t 
w

ill
 b

e 
av

ai
la

bl
e 

fo
r 

re
vi

ew
 o

n 
th

e 
C

-
N

LO
P

B
 w

eb
si

te
. 

 



3
7

 

 

Q
u

es
ti

o
n

s 
o

r 
C

o
m

m
en

ts
 

   

T
h

an
k 

Y
o

u
. 

 
To

ll
 F

re
e:

 1
-8

88
-4

29
-4

51
1 

W
e

b
s

it
e

: 
 w

w
w

.c
o

rr
id

o
r.

c
a

 

 



 Who is Corridor Resources? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

• Natural gas production from the McCully Field, Penobsquis, New 
Brunswick 

• Petroleum exploration, New Brunswick 

• Oil exploration, Anticosti Island, Quebec 

• Natural gas exploration, Prince Edward Island 

• Old Harry exploration, Gulf of St. Lawrence 



Corridor Resources Operations 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

McCully Gas Plant – Penobsquis, New Brunswick Nabors Drilling Rig 112 - Anticosti Island, Quebec 
2010 Drilling Program 

Shale Gas Exploration – Elgin, New Brunswick MV Anticosti – Geohazard Survey 2010 
Newfoundland and Labrador Offshore 



Long History of Exploration  
in the Gulf of St. Lawrence 

 
History 
 
10 offshore wells were drilled and 
many kilometers of seismic were 
collected by other operators. 
  
• Most wells drilled in 1970-80’s 

were looking for oil 
• 5 - no hydrocarbon shows 
• 4 - minor shows 
• 1 - significant gas discovery 
• Old Harry Prospect first 

identified in 1970’s 

 
Corridor’s Old Harry 
Activities 
 

• 1996 - acquired Old 
Harry exploration 
licences  

• 1998 / 2002 – collected 
new seismic data 

• 2010 - conducted 
geohazard site survey 



 Geohazard Survey Conducted Safely 

 

 

 

 
 
• Geohazard Survey was 

conducted from October 12 
to October 15, 2010. 

• Employed a marine 
mammal observer and a 
fisheries observer for the 
duration of the survey. 

• 63 hours of geophysical 
data were collected, 
including: 

 low intensity seismic 

 side-scan sonar 

 seabed photography  

 sediment samples 

 

 

 

Results 

• The geohazard survey results indicated that good quality data were 
collected. 

• The seafloor was determined to be free of shipwrecks or hazardous 
debris. 

• A potential well location that is safe for drilling was identified. 

• A decision was made to submit a Project Description to the C-NLOPB 
to start the regulatory approval process for an exploration well.     



Examples of Old Harry Geohazard         
Survey Data 
   

• The small depressions in 
seafloor are interpreted as 
pockmarks 

• 1-3 m deep; 15-20 m across; 
30-40 m in length 

• The well will be located to 
avoid pockmarks 

 

 

• Water depth is 464 m in the 
northwest and 478 m in the 
southeast 

 

 

 

 

• Seismic data show characteristics 
of seabed sediments 

 

 

 

 

• 5 camera stations 

• 3 sediment sample stations 

Side-scan Sonar 

Seafloor Bathymetry 

Pockmarks 

Seabed Photograph – GS4 

Seafloor Bathymetry 



Planning for a Safe and Environmentally 
Responsible Drilling Program 

 
• Project Description filed with C-NLOPB on February 21, 2011 

• One exploration well within EL1105 proposed 

• Project Area located within the Laurentian Channel approximately 
80 km WNW from Cape Anguille, NL 

• Approximate water depth is approximately 470 meters 

• Next Steps: 

 Complete a thorough Environmental Assessment (EA) 
 Conduct public consultation 
 Incorporate science-based issues in EA 
 File EA with C-NLOPB in June 2011 



Well Design Example 

                                                                            

               



Drill Rig Options for Proposed                 
Exploratory Well 

                                                                          Henry Goodrich

  Henry Goodrich 

 

 

              

                                                                                                                                             

                                                                                Eirik Raude  

 

 

 

                

                                                                     

 Stena Carron 

                                                                     

                                                                     

 

 

 



Preparation of Project Specific 
Environmental Assessment Document 

 

 

 

 

 Project Component  Responsibility  Estimated Timeline  

Submit Project Description (PD)  and 
initiate Stakeholder consultation  

Corridor Resources  Initiated on February 21  

Release of draft Scoping Document for  
Public and Stakeholder review  

C-NLOPB  Released February 25 
4  weeks for review  

Release of Final Scoping Document  C-NLOPB  2 weeks  

Preparation of EA (Screening) Document  Corridor Resources  6 – 10 weeks  

Submission of Draft EA  Corridor Resources  Target June  

Draft EA Review  
C-NLOPB, 
Government 
Agencies, Public  

6 weeks  

Compile comments on EA  C-NLOPB  2 weeks  

Release of EA review comments  C-NLOPB  -  

Respond to comments and submit EA 
Addendum/Final EA Document  

Corridor Resources  4 weeks  

Review of EA Addendum/Response 
Document  

C-NLOPB, 
Government Agencies  

3 weeks  

Release Screening Report 
(Determination of significance of Project 
Effects)  

C-NLOPB  4-6 weeks  

 

• Conducted in accordance with the Canadian Environmental 
Assessment Act and the C-NLOPB Scoping Document 

• Documents published on C-NLOPB website in near-real 
time 

• Environmental Assessment documents reviewed by C-
NLOPB, other regulatory authorities and the public  



Robust Canadian Regulatory Regime 

 

 

 

 

• More than 350 wells drilled under robust Canadian regulations in 
Newfoundland and Labrador, with more than 500 in total in 
Atlantic Canada. 
 

• Numerous legislative requirements to be met (Acts, Regulations, 
Guidelines) 

 
• Operations Authorization (OA) and Approval to Drill a Well (ADW) 

to be obtained from the Canadian-Newfoundland and Labrador 
Offshore Petroleum Board (C-NLOPB) 

 
 

Operations Authorization (OA) Approval to Drill a Well (ADW) 
Safety Management System / Safety Plan Seabed Survey Report 
Safety reviews of contractors Detailed geological prognosis 
Training and Competency information for key 
individuals 

Detailed drilling program 

Risk Assessment Formation pressure and fracture gradient 
evaluation 

Contingency Plans 
(Emergency Response Plan, Oil Spill 
Response Plan, Relief Wells, etc.) 

Barrier analysis to confirm two barriers at all 
times 

Drilling Operations Manual Casing Program 
Well Control and Blowout Prevention Manual Cementing Program 
Contractor operations and HSE policies, 
programs, manuals 

Drilling Fluids Program 

Environmental Assessment Casing and Wellhead Pressure Testing 
Environmental Protection Plan Formation Leak-Off Tests 
Certificate of Fitness BOP Configuration 
Operator’s Declaration of Fitness BOP Pressure and Function Testing 
Letter of Compliance for the MODU and each 
standby vessel 

 

Evidence of Financial Responsibility  
Benefits Plan  

 



Fishing Effort in the Vicinity of the 
Project Area 

 
 
 

• Data shown are 2004-2009. 

 

• Updated information and more details will be provided 
in the Environmental Assessment.  





 

 

 

ATTACHMENT 5 

Corridor Response to Ecojustice Comments 
(November 29, 2013) 
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