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11.0
Spill Response Assumptions
Assumptions:
Season: 
Shipping – July to October



Pipeline/storage tank failures – Any



Dyke breaches/failure – Any



Tailings line failure – During mill decomissioning

Winter – Discharges to land or water relatively easy to capture as dispersal of product limited by frozen ground and water with the exception of potential for migration of steep gradients. Liquid products will be highly viscous and resistant to flow. Any migration from source should collect in depressions and low-lying areas. Solid products will remain at source but are susceptible to wind transport.

Late spring early summer – Discharges to land or water most difficult to capture as seasonal runoff has potential to disperse liquid and soil products over a wide area and into ecologically sensitive areas (marshes, streams, bodies of water). Migration of product into the soil matrix is possible but limited, as the depth of the active layer of permafrost is still minimal. Large bodies of water are still largely frozen. Products discharged from land and transported to the bodies of water will be contained near shore at the discharge point or tributary stream. 

Summer – Thaw in the active layer of permafrost is at its maximum, which increases the potential for vertical migration of product into the soil matrix. Horizontal transport of product away from the source will be intensified by gradient, residual seasonal runoff and proximity to watercourses. Liquid products will be less viscous and more likely to flow even with minimal transport mechanisms acting upon them. Products discharged directly to open bodies of water or transported from land will be difficult to contain and recover. The potential for wildlife and a large amount of shoreline to come into contact with the product is high. 

Autumn and early winter – Active layer of permafrost will be starting to refreeze. Product discharged to the surface must be contained and removed prior to complete freezing, as cleanup efforts will be greatly hampered. Product migration due to water movement will be minimal as seasonal run-off will be completed and the soil matrix should not contain excessive amounts of moisture. Soil should be able to contain discharged liquid product at this time of year. Ice beginning to form in large bodies of water should aid in containing product discharged to them but ice thickness could be a concern in product recovery.

Weather:
Severe storms – will limit reclamation efforts, as it may be more dangerous in attempting to move people and equipment in low visibility, extreme cold or high wind chill conditions. Reclamation efforts may have to be postponed until weather conditions improve.

Product & Location:


Dock:
The greatest risk for a large spill occurring would be during the offloading of petroleum products and process chemicals. Virtually all of these materials are offloaded from the annual sealift and stored, often temporarily, at the dock. Liquid product could migrate rapidly to bodies of water or watercourses dependant upon local topography and product viscosity. P-60 diesel, gasoline, and Jet A-1 fuels pose the greatest risk for large spills as these products are not transported within small packing containers but rather transported in bulk, which must be transferred from ships to storage tanks via pipeline. The remainder of petroleum products received at the dock are contained within drums or other packaging containers in relatively small quantities. These products are generally oils and greases, which have a much higher viscosity and are more resistant to flow.


Solid products such as process chemicals are generally in powder form and discharges can be easily seen prior to moving. Repairs can be made to containers or placed within over-packs to prevent spreading product beyond the source area. Damage to containers during transport from ship to dock could expose product to wind blown transport over a large area. Product discharged at the dock from damaged containers will not generally migrate from the source without the influence of transport mechanisms such as wind or water.

Main Fuel Pipeline:


Failure of the main fuel pipeline from the dock to the industrial plant would trigger pressure monitors to shut down the pumps. Check valves are located at the tanks to prevent product from flowing out of the tanks back down the gradient from the industrial plant to the dock. Fuel escaping from the pipeline, depending on quantity, would likely migrate towards Twin Lakes Creek and eventually the Strathcona Sound. Due to steep grades and rocky terrain reclamation efforts will be hindered as large equipment may not be able to gain access to the area or will cause greater environmental damage by its presence.

Fuel Storage Areas:

Large storage tanks located at the dock and industrial plant are within lined and bermed secondary containment structures. Upon completion of the annual sealift the following quantities of fuel are stored within the tank farm: 14,300,000 litres of P60 Diesel fuel; 1,500,000 litres of Jet A1 fuel; and, 510,000 litres of gasoline. Spills occurring within these structures will be easily contained and risk of product migration is minimal. Product recovery will be relatively easy providing the integrity of the secondary containment structure has not been compromised. For spills occurring outside of containment structures or within compromised containment structures, temporary dykes or diversion ditches may have to be constructed to prevent discharged product from reporting to watercourses or bodies of water.

Tailings Line:
Failure of the tailings line will result in the flow of tailings towards Twin Lakes Creek. A concrete dyke has been erected at the west arm of the creek to act as a settlement area to capture tailings. From this area tailings can be collected via front-end loader and deposited into the tailings basin for disposal.

West Twin Dyke:
Two dykes are located within the WTDA. The first separates the surface cell and the reservoir; the second final control dyke is located before East Twin Lake. Impact resulting from the failure of the dyke separating the surface cell and the reservoir would be confined to the reservoir area. Failure of the final control dyke would result in the discharge of freeboard water and no tailings as the elevation of the dyke is above that of tailings deposition.

Vegetation:


Vegetation exists in scattered locations throughout the Nanisivik area and is limited to mosses, lichens, small wildflowers and willows. The majority of the vegetation is located in small meadows formed by the seasonal runoff and stream valleys. On land spills of liquid product would tend to flow towards these areas.

Wildlife:


The Nanisivik Mine area has a small diversity of upland wildlife, which includes Arctic Hair, Arctic Fox, Lemmings, Arctic Snow Goose, Ravens, Seagulls, Ptarmigans and Snow Buntings. Much of the wildlife found in the vicinity of the mine site is migratory with the exception of Ravens, Arctic Hair, Arctic Fox, and Lemmings.

Climate:


The Nanisivik site is within a semi-arid Arctic desert receiving an average of 242 mm of precipitation annually, the majority occurring as snow. Weather data has been collected at the Nanisivik Airport by Atmospheric Environmental Services of Canada (AES) since 1976. The station is, located approximately 10 km south of the mine site. 

The yearly average temperature is –15.2(C with average temperatures in February of -30.4(C and 4.5(C in July.

Topography and Drainage Patterns:
Local topography is characterized by moderately high hills reaching an elevation of 650m above sea level, isolated plateaus, and deep valleys, which descend to the sea level. Snow and ice accumulations generally begin to run-off in the middle of June and continue until late August or early September. Peak run-off flows occur by the middle of July and subside throughout the summer.

Run-off contributes mainly to the Twin Lakes Creek and flows in a northerly direction to the Strathcona Sound. Other permanent creeks such as Chris Creek and numerous ephemeral watercourses handle portions of the run-off.

Tides:
Tidal fluctuations were recorded in 1975 by B.C. Research and reported in Progress Report No. 1, Baseline Survey of the Marine Environment at Strathcona Sound, N.W.T. prepared for Strathcona Mineral Services. Measurements made relative to an arbitrary zero ranged from a high of 3.29 m to a low of 0.55 m.

Ship Types and Transfer Rates:
Shipping season at Nanisivik typically includes but is not limited to the following ships: MV Arctic; Federal Baffin; Federal Fuji; Lady Franklin; and, CCG Terry Fox. Fuel is transferred from ship to shore at a rate of 300 m³/hr and from shore to ship at 100 m³/hr. 

11.1
RESPONSE SCENARIOS

Spill of Liquid Product:

1. Upon discovery the first responder is to be alert, remembering that safety comes first and when possible identify source and spill type. Assess the source and type of product and determine if it can be stopped or controlled, only if it is safe to do so. 
a) A quick visual assessment, no longer than 2 minutes should be required to identify the source and type of spill. 

b) The most likely cause of a spill would be a failure of a pipeline or joint in which case the spill can be stopped by closing the appropriate valve(s) and/or shutting down a pump(s). 

i) If the responder were knowledgeable of the systems involved, the responder would contact the on-scene coordinator and close the appropriate valve(s) and/or shut down the pump(s) if safe to do so. 

ii) If the responder were not knowledgeable of the systems involved, the responder would contact the on-scene coordinator and request direction or assistance to control the spill. The maximum response time to transport a person to the scene would be up to 15 minutes from anywhere on the property.

2. Where possible control danger posed to human life.
a) In most circumstances the first responder will be responsible for securing the scene until the on-scene coordinator or Spill Response Team arrives. This will involve informing people in the area that a spill has occurred and to stay alert and upwind of the area.

3. Maintain efforts to contain and cleanup of the spill.

a) The first responder will, when safe to do so, make every effort to contain and cleanup the spill utilizing the spill containment equipment, which is stored at locations believed to be susceptible to spills.

b) Absorbent, pads, booms, absorbent material, pails, drums and shovels are stored at these locations to facilitate initial containment and cleanup.

4. Notification of the On-scene Coordinator.

a) The first responder will report and update the status of spill to the Spill Response Team via the On Scene Coordinator. Notification of the On-scene Coordinator should occur in most circumstances within 10 minutes after discovery of the spill.
b) Upon arrival at the scene the On-scene Coordinator assumes prime site responsibility. The On-scene Coordinator will be able to arrive at the scene of a spill within 20 minutes after notification.
i. Coordinates activities related to containment and cleanup.
ii. Liaison to licensing and regulatory agencies.

iii. Responsible for all reporting to licensing and regulatory agencies.

iv. Determination if outside assistance will be required. Marine spills in excess of 5,000 litres will likely require outside assistance. Terrestrial spills of any size will be able to be contained and cleaned up by Nanisivik Mine as the heavy equipment and personnel are available.

v. Ensures that cleanup is satisfactory.

5. Containment and cleanup of spill effected area.

a) The On-scene Coordinator will contact the Mobile Supervisor and coordinate the mobilization of equipment necessary to contain and cleanup the effected area. The majority of the necessary equipment is stored at the industrial area or the dock for quick mobilization. Some heavy equipment may be in use at remote areas of the mine site. If this equipment is needed, such as the D8 dozer, it may take up to 2 hours to deliver to the site of a spill. The majority of the equipment can easily be mobilized in less than 1 hour after initial discovery.

6. Spill reporting

a) The On-scene Coordinator will updating progress and report to applicable licensing and regulatory agencies.

b) After remedial measures have been completed all members of the Spill Response Team will meet to analyze the cause of the spill and the response to it. The ultimate goal will be to identify and mitigate the potential for future spills and identify and improve upon the response to spills.
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