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Summary 
This Appendix A is provided as a reference to RPS Technical Report: Trajectory Modelling in Support of 

the Nexen Energy ULC Flemish Pass Exploration Drilling Project (2018-2028). Appendix A provides a 
detailed description of the SIMAP model and the fates processes and algorithms that were used, as well 

as a description of the theory and implementation of the OIMAP Deep model. 
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1 SIMAP Model Description 
The analysis was performed using the model system developed by Applied Science Associates (ASA) 
called SIMAP (Spill Impact Model Analysis Package). SIMAP originated from the oil fates and biological 
effects submodels in the Natural Resource Damage Assessment Models for Coastal and Marine 
Environments (NRDAM/CME) and Great Lakes Environments (NRDAM/GLE), which ASA developed in the 
early 1990s for the U.S. Department of the Interior for use in “type A” Natural Resource Damage 
Assessment (NRDA) regulations under the Comprehensive Environmental Response, Compensation and 
Liability Act of 1980 (CERCLA). The most recent version of the type A models, the NRDAM/CME (Version 
2.4, April 1996) was published as part of the CERCLA type A NRDA Final Rule (Federal Register, May 7, 
1996, Vol. 61, No. 89, p. 20559-20614). The technical documentation for the NRDAM/CME is in French 
et al. (1996 a-c). This technical development involved several in-depth peer reviews, as described in the 
Final Rule.  

 While the NRDAM/CME and NRDAM/GLE were developed for simplified natural resource damage 
assessments of small spills in the United States, SIMAP is designed to evaluate fates and effects of both 
real and hypothetical spills in marine, estuarine and freshwater environments worldwide. Additions and 
modifications to prepare SIMAP were made to increase model resolution, allow modification and site-
specificity of input data, allow incorporation of temporally varying current data, evaluate subsurface 
releases and movements of subsurface oil, track multiple chemical components of the oil, enable 
stochastic modelling, and facilitate analysis of results.   

Below are brief descriptions of the fates and effects models presented in SIMAP. Detailed descriptions of 
the algorithms and assumptions in the model are in published papers (French McCay, 2002; 2003; 2004; 
2009). The model has been validated with more than 20 case histories, including the Exxon Valdez and 
other large spills (French and Rines, 1997; French McCay, 2003; 2004; French McCay and Rowe, 2004) as 
well as test spills designed to verify the model (French et al., 1997). 

1.1 Physical Fates Model 

The three-dimensional physical fates model estimates distribution (as mass and concentrations) of 
whole oil and oil components on the water surface, on shorelines, in the water column, and in 
sediments. Oil fate processes included are oil spreading (gravitational and by shearing), evaporation, 
transport, randomized dispersion, emulsification, entrainment (natural and facilitated by dispersant), 
dissolution, volatilization of dissolved hydrocarbons from the surface water, adherence of oil droplets to 
suspended sediments, adsorption of soluble and sparingly-soluble aromatics to suspended sediments, 
sedimentation, and degradation. 

Oil is a mixture of hydrocarbons of varying physical, chemical, and toxicological characteristics. In the 
model, oil is represented by component categories, and the fate of each component is tracked 
separately. The “pseudo-component” approach (Payne et al., 1984; 1987; French et al., 1996a; Jones, 
1997; Lehr et al., 2000) is used, where chemicals in the oil mixture are grouped by physical-chemical 



				 	 Newfoundland EIS | 2017-657 | Nexen        1/26/2017	
	 	  

2 

 

properties, and the resulting component category behaves as if it were a single chemical with 
characteristics typical of the chemical group.  

The most toxic components of oil to aquatic organisms are low molecular weight aromatic compounds 
(monoaromatic and polycyclic aromatic hydrocarbons, MAHs and PAHs), which are both volatile and 
soluble in water. Their acute toxic effects are caused by non-polar narcosis, where toxicity is related to 
the octanol-water partition coefficient (Kow), a measure of hydrophobicity. The more hydrophobic the 
compound, the more toxic it is likely to be. However, as Kow increases, the compound also becomes less 
soluble in water, and so there is less exposure to aquatic organisms. The toxicity of compounds having 
log(Kow) values greater than about 5.6 is limited by their very low solubility in water, and consequent low 
bioavailability to aquatic biota (French McCay, 2002, Di Toro et al., 2000). Thus, the potential for acute 
effects is the result of a balance between bioavailability (exposure), toxicity once exposed, and duration 
of exposure. French McCay (2002) contains a full description of the oil toxicity model in SIMAP, and 
French McCay (2002) describes the implementation of the toxicity model in SIMAP. 

Because of these considerations, the SIMAP fates model focuses on tracking the lower molecular weight 
aromatic components divided into chemical groups based on volatility, solubility, and hydrophobicity. In 
the model, the oil is treated as comprising eight components (defined in Table 1). Six of the components 
(i.e., all but the two non-volatile residual components representing non-volatile aromatics and 
aliphatics) evaporate at rates specific to the pseudo-component. Solubility is strongly correlated with 
volatility, and the solubility of aromatics is higher than aliphatics of the same volatility. The MAHs are 
the most soluble, the 2-ring PAHs are less soluble, and the 3-ring PAHs slightly soluble (Mackay et al., 
1992). Both the solubility and toxicity of the non-aromatic hydrocarbons are much less than for the 
aromatics, and dissolution (and water concentrations) of non-aromatics is safely ignored. Thus, 
dissolved concentrations are calculated only for each of the three soluble aromatic pseudo-components.    
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1.2 Oil Fate Model Processes 

The schematic in Figure 1 depicts oil fates processes simulated in open water conditions, while the 
schematic in Figure 2 depicts oil fates processes that are simulated at and near the shoreline. Because 
oil contains many chemicals with varying physical-chemical properties, and the environment is spatially 
and temporally variable, the oil rapidly separates into different phases or parts of the environment: 

• Surface oil 
• Emulsified oil (mousse) and tar balls 
• Oil droplets suspended in the water column 
• Oil adhering to suspended particulate matter in the water 
• Dissolved lower molecular weight components (MAHs, PAHs, and other soluble components) in 

the water column 
• Oil on and in the sediments 
• Dissolved lower molecular weight components (MAHs, PAHs, and other soluble components) in 

the sediment pore water 
• Oil on and in the shoreline sediments and surfaces 
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Figure 1. Simulated oil fates processes in open water. 
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Figure 2. Simulated oil fates processes at the shoreline. 

 

The schematics in Figure 1 and Figure 2 represent oil fates processes that are simulated in the model: 

• Spreading is the thinning and broadening of surface slicks caused by gravitational forces and 
surface tension. This occurs rapidly after oil is spilled on the water surface. The rate of spreading 
is faster if oil viscosity is lower. Viscosity decreases as temperature increases. Viscosity increases 
as oil emulsifies. 

• Transport is the process where oil is carried by currents.  
• Turbulent dispersion: Typically there are also “sub-scale” currents (not included in the 

current data), better known as turbulence that move oil and mix it both in three 
dimensions. The process by which turbulence mixes and spreads oil components on the 
water surface and in the water is called turbulent dispersion. 

• Evaporation is the process where volatile components of the oil diffuse from the oil and enter 
the gaseous phase (atmosphere). Evaporation from surface and shoreline oil increases as the oil 
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surface area, temperature, and wind speed increase. As lighter components evaporate off, the 
remaining “weathered” oil becomes more viscous. 

• Emulsification is the process where water is mixed into the oil, such that the oil makes a matrix 
with embedded water droplets. The resulting mixture is commonly called mousse. It is 
technically referred to as a water-in-oil emulsion. The rate of emulsification increases with 
increasing wind speed and turbulence on the surface of the water. Viscosity increases as oil 
emulsifies. 

• Entrainment is the process where waves break over surface oil and carry it as droplets into the 
water column. At higher wind speeds, or where currents and bottom roughness induce 
turbulence, wave heights may reach a threshold where they break. In open waters, waves break 
beginning at about 12 knots of wind speed and wave breaking increases as wind speed becomes 
higher. Thus, entrainment becomes increasingly important (higher rate of mass transfer to the 
water) the higher the wind speed. As turbulence from whatever source increases, the oil droplet 
sizes become smaller. Application of chemical dispersant increases the entrainment rate of oil 
and decreases droplet size at a given level of turbulence. Entrainment rate is slower, and droplet 
size is larger, as oil viscosity increases (by emulsification and evaporation loss of lighter volatile 
components). The droplet size determines how fast and whether the oil resurfaces. 

• Resurfacing of entrained oil rapidly occurs for larger oil droplets. Smaller droplets resurface 
when the wave turbulence decreases. The smallest droplets do not resurface, as typical 
turbulence levels in the water keep them in suspension indefinitely. Local winds at the water 
surface can also prevent oil from surfacing. Resurfaced oil typically forms sheens. In open water 
where currents are relatively slow, surface slicks are usually blown down wind faster than the 
underlying water, resurfacing droplets come up behind the leading edge of the oil, effectively 
spreading the slicks in the down-wind direction. 

• Dissolution is the process where water-soluble components diffuse out of the oil into the water. 
Dissolution rate increases the higher the surface area of the oil relative to its volume. As the 
surface area to volume ratio is higher for smaller spherical droplets, the smaller the droplets the 
higher the dissolution rate. The higher the wave turbulence, the smaller the droplets of 
entrained oil. Dissolution from entrained small droplets is much faster than from surface slicks 
in the shape of flat plates. The soluble components are also volatile, and evaporation from 
surface slicks is faster than dissolution into the underlying water. Thus, the processes of 
evaporation and dissolution are competitive, with evaporation the dominant process for surface 
oil. 

• Volatilization of dissolved components from the water to the atmosphere occurs as they are 
mixed and diffuse to the water surface boundary and enter the gas phase. Volatilization rate 
increase with increasing air and water temperature. 

• Adsorption of dissolved components to particulate matter in the water occurs because the 
soluble components are only sparingly so. These compounds (MAHs and PAHs) preferentially 
adsorb to particulates when the latter are present. The higher the concentration of suspended 
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particulates, the more adsorption. Also, the higher the molecular weight of the compound, the 
less soluble, and the more the compound adsorbs to particulate matter. 

• Adherence is the process where oil droplets combine with particles in the water. If the particles 
are suspended sediments, the combined oil/suspended sediment agglomerate is heavier than 
the oil itself and than the water. If turbulence subsides sufficiently, the oil-sediment 
agglomerates will settle.  

• Sedimentation (settling) is the process where oil-sediment agglomerates and particles with 
adsorbed sparingly-soluble components (MAHs and PAHs) settle to the bottom sediments. 
Adherence and sedimentation can be an important pathway of oil in near shore areas when 
waves are strong and subsequently subside. Generally, oil-sediment agglomerates transfer more 
PAH to the bottom than sediments with PAHs that were adsorbed from the dissolved phase in 
the water column. 

• Resuspension of settled oil-sediment particles and particles with adsorbed sparingly-soluble 
components (MAHs and PAHs) may occur if current speeds and turbulence exceed threshold 
values where cohesive forces can be overcome.  

• Diffusion is the process where dissolved compounds move from higher to lower concentration 
areas by random motion of molecules and micro-scale turbulence. Dissolved components in 
bottom and shoreline sediments can diffuse out to the water where concentrations are 
relatively low. Bioturbation, groundwater discharge and hyporheic flow of water through 
stream-bed sediments can greatly increase the rate of diffusion from sediments (see below). 

• Dilution occurs when water of lower concentration is mixed into water with higher 
concentration by turbulence, currents, or shoreline groundwater. 

• Bioturbation is the process where animals in the sediments mix the surface sediment layer while 
burrowing, feeding, or passing water over their gills. In open-water soft-bottom environments, 
bioturbation effectively mixes the surface sediment layer about 10 cm thick (in non-polluted 
areas). 

• Degradation is the process where oil components are changed either chemically or biologically 
(biodegradation) to another compound. It includes breakdown to simpler organic carbon 
compounds by bacteria and other organisms, photo-oxidation by solar energy, and other 
chemical reactions. Higher temperature and higher light intensity (particularly ultraviolet 
wavelengths) increase the rate of degradation. 

• Floating oil may strand on shorelines and refloat as water levels rise, allowing the oil to move 
further down current (downstream). 
  

For a spill on the water surface, the gravitational spreading occurs very rapidly (within hours) to a 
minimum thickness. Thus, the area exposed to evaporation is high relative to the oil volume. 
Evaporation proceeds faster than dissolution. Thus, most of the volatiles and semi-volatiles evaporate, 
with a smaller fraction dissolving into the water. Degradation (photo-oxidation and biodegradation) also 
occurs at a relatively slow rate compared to these processes.  
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Evaporation is more rapid as the wind speed increases. However, above about 12 knots (6 m/s) of wind 
speed and in open water, white caps begin to form and the breaking waves entrain oil as droplets into 
the water column. Higher wind speeds (and turbulence) increase entrainment and results in smaller 
droplet sizes. From Stoke’s Law, larger droplets resurface faster and form surface slicks. Thus, a dynamic 
balance evolves between entrainment and resurfacing. As high-wind events occur, the entrainment rate 
increases. When the winds subside to less than 12 knots, the larger oil droplets resurface and remain 
floating. Similar dynamics occur in turbulent streams. 

The smallest oil droplets remain entrained in the water column for an indefinite period. Larger oil 
droplets rise to the surface at varying rates. While the droplets are under water, dissolution of the light 
and soluble components occurs. Dissolution rate is a function of the surface area available. Thus, most 
dissolution occurs from droplets, as opposed to from surface slicks, since droplets have a higher surface 
area to volume ratio, and they are not in contact with the atmosphere (and so the soluble components 
do not preferentially evaporate as they do from surface oil). 

If oil is released or driven underwater, it forms droplets of varying sizes. More turbulent conditions 
result in smaller droplet sizes. From Stoke’s Law, larger droplets rise faster, and surface if the water is 
shallow. Resurfaced oil behaves as surface oil after gravitational spreading has occurred. The surface oil 
may be re-entrained. The smallest droplets in most cases remain in the water permanently. As a result 
of the higher surface area per volume of small droplets, the dissolution rate is much higher from 
subsurface oil than from floating oil on the water surface.  

Because of these interactions, the majority of dissolved constituents (which are of concern because of 
potential effects on aquatic organisms) are from droplets entrained in the water. For a given spill 
volume and oil type/composition, with increasing turbulence either at the water surface and/or at the 
stream bed: there is an increasing amount of oil entrained; the oil is increasingly broken up into smaller 
droplets; there is more likelihood of the oil remaining entrained rather than resurfacing; and the 
dissolved concentrations will be higher. Entrainment and dissolved concentrations increase with (1) 
higher wind speed, (2) increased turbulence from other sources of turbulence (waves on a beach, rapids, 
and waterfalls in rivers, etc.), (3) subsurface releases (especially under higher pressure and turbulence), 
and (4) application of chemical dispersants. Chemical dispersants both increase the amount of oil 
entrained and decrease the oil droplet size. Thus, chemical dispersants increase the dissolution rate of 
soluble components.  

These processes that increase the rate of supply of dissolved constituents are balanced by loss terms in 
the model: (1) transport (dilution), (2) volatilization from the dissolved phase to the atmosphere, (3) 
adsorption to suspended particulate material (SPM) and sedimentation, and (4) degradation (photo-
oxidation or biologically mediated). Also, other processes slow the entrainment rate: (1) emulsification 
increases viscosity and slows or eliminates entrainment; (2) adsorption of oil droplets to SPM and 
settling removes oil from the water; (3) stranding on shorelines removes oil from the water; and (4) 
mechanical cleanup and burning removes mass from the water surface and shorelines. Thus, the model-
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2 OILMAP Deep Model Description 
OILMAP Deep was used to characterize the near field blowout conditions for use in the SIMAP model, 
which characterized the far field effects. OILMAP Deep contains two sub-models, a plume model and a 
droplet size model. The plume model predicts the evolution of plume position, geometry, centerline 
velocity, and oil and gas concentrations until the plume either surfaces or reaches a terminal height at 
which point the plume is trapped. The droplet model predicts the size and volume (mass) distribution of 
the oil droplets. Provided below is an overview of blowout theory and modeling implementation. 

2.1 Blowout Model Theory 
RPS ASA’s oil blowout model is based on the work of McDougall (gas plume model, 1978), Fanneløp and 
Sjøen (1980a, plume/free surface interaction), Spaulding (1982, oil concentration model), Kolluru, (1993, 
World Oil Spill Model implementation), Spaulding et.al. (2000, hydrate formation) and Zheng et.al. 
(2002, 2003, gas dissolution). A simplified integral jet theory is employed for the vertical as well as for 
the horizontal motions of the gas-oil plume. The necessary model parameters defining the rates of 
entrainment and spreading of the jet are obtained from laboratory studies (Fanneløp and Sjøen 1980a). 
The gas plume analysis is described in McDougall (1978), Spaulding (1982), and Fanneløp and Sjøen 
(1980a). The hydrate formation and dissociation is formulated based on a unique equilibrium kinetics 
model developed by R. Bishnoi and colleagues at the University of Calgary. A brief description of the 
governing equations used in RPS ASA’s blowout model and the solution methodology are described in 
Spaulding et al., 2000. The core components of this model are conservation of water mass, conservation 
of oil mass, conservation of momentum, and conservation of buoyancy.  

Oil droplet size distribution calculations are based on the methodology presented by Yapa and Zheng 
(2001a&b) and Chen and Yapa (2007), which uses a maximum diameter calculation and the associated 
volumetric droplet size distribution. The maximum diameter can is determined using Hinze (1955) and 
coefficients consistent with Chen and Yapa (2007).  The droplet size distribution is defined using a Rosin-
Rammler (1933) function.  

2.2 Blowout Model Implementation 
The results of the near-field blowout model provide information to the far field fates model about the 
plume (the three dimensional extent of the mixture of gas/oil/water) and a characterization of the initial 
dispersion / mixing of the oil discharged during the blowout. Key factors in this analysis are the volume 
flux of oil and gas, gas to oil ratio (GOR), depth, exit flow velocity and environmental water column 
conditions (the profile of water temperature and density), which affect both the trap height and the 
potential for hydrate formation. Other factors such as duration of the blowout and ambient currents are 
also included but are less important. 

The OILMAP Deep blowout model implementation is done in two parts; the first is the plume model 
described in the previous section, based on the McDougall bubble plume model; the second is the oil 
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droplet size distribution and volume fraction calculation. While they are based on the same scenario 
blowout specifications (e.g. oil type and flow rate, gas oil ratio and depth), the model predictions are 
treated separately and do not interact. The two parts of the model predictions only come together at 
the collapse of the near field plume, at the trap height, where the depth and droplet distribution 
predictions are used for initialization of the far field particle model simulation. 

The blowout plume model solves equations for conservation of water mass, momentum, buoyancy, and 
gas mass as described in Section 2.1 of the OILMAP Deep Technical Documentation, using integral plume 
theory. An additional equation for the conservation of oil at the plume centerline is also solved. 

The plume model prediction is defined externally by a small set of parameters including: 

• Blowout release depth 
• Oil discharge rate  
• Oil density  
• Gas : oil ratio (GOR) at the surface  
• Atmospheric pressure 
• Ambient seawater density profile  
• Plume spreading coefficient (�) 
• Entrainment parameter (α) 
• Slip velocity of gas bubbles in the oil plume  
• Ambient current velocity 
• Water column profile of temperature and density 

 

The blowout plume models the evolution of the plume within the water column, solving for the position, 
radius, velocity and oil and gas concentrations along the centerline. The blowout droplet model solves 
for the distribution of mass within droplet sizes associated with the turbulence of the release. Typically, 
the near-field model is on the timescale of seconds and length scale of hundreds of metres, where the 
far-field model is on the scales of hours/days and kilometres. The details of the near field modelling that 
are passed along to the far field model include the distribution of the release mass in different droplet 
sizes at the appropriate initial position in the water column. 
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Summary 
This Appendix B is provided as a reference to RPS Technical Report: Trajectory Modelling in Support of 
the Nexen Energy ULC Flemish Pass Exploration Drilling Project (2018-2028). There are no new figures or 
modifications to those presented in the Technical Report. However, each figure has been provided at a 
higher resolution filling a full page per image. Stochastic results include predictions of both probability 
and minimum time to specific threshold exceedances for the EL 1144 and EL 1150 example well sites. 
Deterministic results include mass balance information, and cumulative maximum footprints of surface 
oil thickness, in water concentration, and shoreline and sediment mass per unit area. Deterministic 
results have been provided for the 95th percentile surface oil and water column, and 99th percentile 
shoreline exposure cases. In addition, deterministic results have been provided for marine diesel 
releases of 100 and 1,000 L associated with batch spills and a vessel collision with complete loss of cargo 
and fuel from a supply vessel.  

In addition to the figure legends, additional release information is contained within a banner at the top 
of each figure. For stochastic figures, the information includes the type of image displayed (e.g. Surface 
Oil Probability), release site, type of release (e.g. Subsurface Blowout), release rate, season of release, 
release duration, model duration, and number of simulations presented. For deterministic figures, the 
information includes the type of image displayed (e.g. Surface Oil Thickness), release site, type of 
release, release rate, date and time of release, release duration, and model duration.
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1 Stochastic Analysis Results 

1.1 EL 1144 Release Site 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



				 	 Newfoundland EIS | 2017-657 | Nexen        1/26/2018	
	 	  

2 

 

 

Figure 1-1. Summer probability of average surface oil thickness exceeding 0.04 µm resulting from a subsurface blowout at the EL 1144 example well release 
site. 
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Figure 1-2. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-3. Winter probability of surface oil thickness exceeding 0.04 µm resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-4. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-5. Annual probability of surface oil thickness exceeding 0.04 µm resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-6. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-7. Summer probability of dissolved hydrocarbon concentrations exceeding 1 µg/L at some depth in the water column resulting from a subsurface 
blowout at the EL 1144 example well release site. 
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Figure 1-8. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-9. Winter probability of dissolved hydrocarbon concentrations exceeding 1 µg/L at some depth in the water column resulting from a subsurface 
blowout at the EL 1144 example well release site.  
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Figure 1-10. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-11. Annual probability of dissolved hydrocarbon concentrations exceeding 1 µg/L at some depth in the water column resulting from a subsurface 
blowout at the EL 1144 example well release site. 
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Figure 1-12. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-13. Summer probability of shoreline contact exceeding 1 g/m2 resulting from a subsurface blowout at the EL 1144 example well release site. No 
shoreline contact was predicted for this scenario. 
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Figure 1-14. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. No shoreline contact 
was predicted for this scenario. 
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Figure 1-15. Winter probability of shoreline contact exceeding 1 g/m2 resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-16. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-17. Annual probability of shoreline contact exceeding 1 g/m2 resulting from a subsurface blowout at the EL 1144 example well release site. 
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Figure 1-18. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1144 example well release site. 
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1.2 EL 1150 Release Site 
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Figure 1-19. Summer probability of average surface oil thickness exceeding 0.04 µm resulting from a subsurface blowout at the EL 1150 example well 
release site. 
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Figure 1-20. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. 
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Figure 1-21.Winter probability of average surface oil thickness exceeding 0.04 µm resulting from a subsurface blowout at the EL 1150 example well release 
site. 
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Figure 1-22. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. 
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Figure 1-23. Annual probability of average surface oil thickness exceeding 0.04 µm resulting from a subsurface blowout at the EL 1150 example well release 
site. 
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Figure 1-24. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. 
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Figure 1-25. Summer probability of dissolved hydrocarbon concentrations exceeding 1 µg/L at some depth in the water column resulting from a subsurface 
blowout at the EL 1150 example well release site. 
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Figure 1-26. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. 
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Figure 1-27. Winter probability of dissolved hydrocarbon concentrations exceeding 1 µg/L at some depth in the water column resulting from a subsurface 
blowout at the EL 1150 example well release site. 
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Figure 1-28. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. 
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Figure 1-29. Winter probability of dissolved hydrocarbon concentrations exceeding 1 µg/L at some depth in the water column resulting from a subsurface 
blowout at the EL 1150 example well release site. 
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Figure 1-30. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. 
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Figure 1-31. Summer probability of shoreline contact exceeding 1 g/m2 resulting from a subsurface blowout at the EL 1150 example well release site. No 
shoreline contact was predicted for this scenario. 
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Figure 1-32. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. No shoreline contact 
was predicted for this scenario. 
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Figure 1-33. Winter probability of shoreline contact exceeding 1 g/m2 resulting from a subsurface blowout at the EL 1150 example well release site. No 
shoreline contact was predicted for this scenario. 
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Figure 1-34. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. No shoreline contact 
was predicted for this scenario. 
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Figure 1-35. Annual probability of shoreline contact exceeding 1 g/m2 resulting from a subsurface blowout at the EL 1150 example well release site. No 
shoreline contact was predicted for this scenario. 
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Figure 1-36. Minimum time to threshold exceedance resulting from a subsurface blowout at the EL 1150 example well release site. No shoreline contact was 

predicted for this scenario. 
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2 Deterministic Analysis Results 
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Figure 2-1. Predicted surface oil thickness for the 95th percentile surface oil exposure case at the EL 1144 
example well release site at days 1, 5, 10, 25, and 60.
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Figure 2-2. Maximum cumulative surface oil thickness for the 95th percentile surface oil exposure case at the EL 1144 example well release site. 
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2.1 Surface Oil Exposure Cases 
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Figure 2-3. Mass balance plots for the 95th percentile surface oil thickness cases at the EL 1144 example well release site. 
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Figure 2-4. Mass balance plots for the 95th percentile surface oil thickness cases at the EL 1150 example well release site. 
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Figure 2-5. Surface oil thickness for the 95th percentile surface oil thickness case at the EL 1144 example well release site.  
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Figure 2-6. Surface oil thickness for the 95th percentile surface oil thickness case at the EL 1150 example well release site.  
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Figure 2-7. Maximum dissolved hydrocarbon concentration at any depth in the water column for the 95th percentile surface oil thickness case at the EL 

1144 example well release site. 
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Figure 2-8. Maximum dissolved hydrocarbon concentration at any depth in the water column for the 95th percentile surface oil thickness case at the EL 1150 

example well release site. 
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Figure 2-9. Maximum total hydrocarbon concentration (THC) at any depth in the water column for the 95th percentile surface oil thickness case at the EL 

1144 example well release site. 
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Figure 2-10. Maximum total hydrocarbon concentration (THC) at any depth in the water column for the 95th percentile surface oil thickness case at the EL 

1150 example well release site. 
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Figure 2-11. Total hydrocarbon concentration (THC) on the shore and sediment for the 95th percentile surface oil thickness case at the EL 1144 example well 

release site. No shoreline contact was predicted for this scenario.
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Figure 2-12. Total hydrocarbon concentration (THC) on the shore and sediment for the 95th percentile surface oil thickness case at the EL 1150 example well 

release site. No shoreline contact was predicted for this scenario. 
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2.2 Water Column Exposure Cases 
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Figure 2-13. Mass balance plots of the 95th percentile water column contamination case at the EL 1144 example well release site.   
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Figure 2-14. Mass balance plots of the 95th percentile water column contamination case at the EL 1150 example well release site.   
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Figure 2-15. Surface oil thickness for the 95th percentile water column contamination case resulting from a subsurface blowout at the EL 1144 example well 

release site.  
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Figure 2-16. Surface oil thickness for the 95th percentile water column contamination case resulting from a subsurface blowout at the EL 1150 example well 

release site.  
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Figure 2-17. Maximum dissolved hydrocarbons at any depth in the water column for the 95th percentile water column contamination case from a 

subsurface blowout at the EL 1144 example well release site. 
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Figure 2-18. Maximum dissolved hydrocarbons at any depth in the water column for the 95th percentile water column contamination case from a 

subsurface blowout at the EL 1150 example well release site. 
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Figure 2-19. Maximum total hydrocarbon concentration (THC) at any depth in the water column for the 95th percentile water column contamination case 

from a subsurface blowout at the EL 1144 example well release site. 
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Figure 2-20. Maximum total hydrocarbon concentration (THC) at any depth in the water column for the 95th percentile water column contamination case 

from a subsurface blowout at the EL 1150 example well release site 
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Figure 2-21. Total hydrocarbon concentration (THC) on the shore and sediment for the 95th percentile water column contamination case from a subsurface 

blowout at the EL 1144 example well release site. No shoreline contact was predicted for this scenario. 
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Figure 2-22. Total hydrocarbon concentration (THC) on the shore and sediment for the 95th percentile water column contamination case from a subsurface 

blowout at the EL 1150 example well release site. No shoreline contact was predicted for this scenario. 
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2.3 Shoreline Exposure Case 
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Figure 2-23. Mass balance plot of the 99th percentile contact with shoreline case at the EL 1144 example well release site.  
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Figure 2-24. Surface oil thickness for the 99th percentile contact with shoreline case at the EL 1144 example well release site.  
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Figure 2-25. Maximum dissolved hydrocarbons at any depth in the water column for the 99th percentile contact with shoreline case at the EL 1144 example 

well release site. 
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Figure 2-26. Maximum total hydrocarbon concentration (THC) at any depth in the water column for the 99th percentile contact with shoreline case from a 

subsurface blowout at the EL 1144 example well release site. 
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Figure 2-27. Total hydrocarbon concentration (THC) on the shore and sediment for the 99th percentile contact with shoreline case from a subsurface 

blowout at the EL 1144 example well release site. Only limited shoreline contact was predicted for this scenario at Sable Island. 
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Figure 2-28. Mass balance plots of the release of 100 L of marine diesel from a batch spill at the EL 1144 example well site. 
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Figure 2-29. Surface oil thickness resulting from the EL 1144 example well site release of marine diesel from a batch spill of 100 L. 
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Figure 2-30. Maximum total hydrocarbon concentration (THC) at any depth in the water column resulting from the EL 1144 example well release site of 

marine diesel from a batch spill of 100 L. Due to the small volume of the release and the concentration gridding, concentrations of THC were not sufficient 

to produce results. 
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Figure 2-31. Total hydrocarbon concentration (THC) on the shore and sediment resulting from the EL 1144 example well release site of marine diesel from a 

batch spill of 100 L. No shore or sediment contamination was predicted. 
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Figure 2-32. Mass balance plots of the release of 1,000 L of marine diesel from a batch spill at the EL 1144 example well site. 
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Figure 2-33. Surface oil thickness resulting from the EL 1144 example well site release of marine diesel from a batch spill of 1,000 L. 
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Figure 2-34. Maximum total hydrocarbon concentration (THC) at any depth in the water column resulting from EL 1144 example well site release of marine 

diesel from a batch spill of 1,000 L. 
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Figure 2-35. Total hydrocarbon concentration (THC) on the shore and sediment resulting from the EL 1144 example well site release of marine diesel from a 

batch spill of 1,000 L. No shore or sediment contamination was predicted. 
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Figure 2-36. Mass balance plots of the VCL release site of marine diesel from the vessel collision release of 750,000 L.  
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Figure 2-37. Surface oil thickness resulting from the VCL release of marine diesel from the vessel collision release of 750,000 L. 
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Figure 2-38. Maximum total hydrocarbon concentration (THC) at any depth in the water column resulting from the VCL release of marine diesel from the 
vessel collision release of 750,000 L. 
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Figure 2-39: Total hydrocarbon concentration (THC) on the shore and sediment resulting from the VCL release of marine diesel from the vessel collision 
release of 750,000 L. No shore or sediment contamination was predicted. 


