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5.0
Action Plans

This section reviews the action that would be undertaken in the event of malfunctions and/or spills at the key facilities on the property. The standard action protocols are outlined in Sections 8, 9, 10, and 13.  Upon discovery of the unauthorized release of material the operation is to be shut down immediately and is not to be restarted in a manner that would interfere with the immediate, effective and sustained response to the incident. 

5.1
Tailings System

There are two potential modes of failure that could result in the discharge of tailings solids and/or liquids. These include a break in the tailings or reclaim line and a dike failure. Although the tailings and reclaim water systems are currently inactive, in the event that they are required and must be reactivated to facilitate closure activities, the following procedures will be followed. 

i) Tailings Line Failure

The tailings line has failed in the past and procedures are well developed to respond to this situation. The tailings line is visually inspected every 12 hours and is monitored for pressure drops, which alerts mill operations to a potential problem. In such an event as a pressure drop:

· The cause of the pressure drop is confirmed.

· The mill is shut down.

· The On-scene Coordinator is contacted and assumes control of the situation.

· The tailings line is drained to the dump pond to reduce spillage.

· Cleanup is initiated.

· Samples of Twin Lakes Creek are obtained to monitor the quality of the creek.

As the location of the tailings line is relative to Twin Lakes Creek, all spills are directed towards Twins Lake Creek. A small concrete dike, See Figure 3-1, has been placed in the west arm of the creek to form a settling area to capture tailings that may reach the streambed. 

Cleanup is achieved with a front-end loader for the large accessible areas. Tailings are loaded into trucks and hauled to the tailings basin for disposal.

Upon notification of the spill, the On-scene Coordinator will determine the extent of the spill, ensuring the Operations Coordinator initiates the cleanup. Notification of the event is phoned into the 24 hour Spill Line to inform the regulatory agencies of the event. 

A follow up report is submitted to the appropriate government agencies and/or controlling bodies and other concerned third parties within thirty days of origin spill report. This report typically details the following items; incident analysis, impact areas, extent and type of spill, monitoring efforts and analytical data as well as cleanup efforts, equipment and the effectiveness of this cleanup.

ii) Dike Failure

There are two retention dikes at the West Twin Lake Disposal Area, the dike between the Surface Cell area and the reclaim reservoir and the final control dike before Twin Lakes Creek. The impact of a failure to the dike between the Surface Cell and the reservoir would be confined to the reservoir area. 

The Surface Cell has an active summer volume of approximately 327,000 m3 and on average an active winter volume of 97,000 m3 with two (2) metres of ice cover. It is expected a maximum inflow of 100,000 m3 of solids and 327,000 m3 of water could flow into the reservoir if a dike failure occurred.

The reservoir has a volume of approximately 780,000 m3 at the 371.0 m elevation and a freeboard volume of approximately 425,000 m3 between 371.0 m and 372.0 m elevation. The dike between East Twin Lake and West Twin Reservoir has an elevation of 372.4 m. In a dike failure, the available freeboard volume would only be impacted initially before waters began flowing from the reservoir into the Twin Lakes Creek as the water level crested the spillway at the 371.2 m elevation.

In winter the impact on the reservoir from a dike failure would be minimal as typically two thirds of the total water volume is tied up in ice cover and the reservoir elevation is approximately one metre lower in elevation.

Monitoring of the ice core in the reservoir dike is ongoing through the use of Thermocouple Strings installed at 75 metre intervals along the 376 to 386 metre elevations of the dike structure. Monthly readings are taken at these stations at depths of approximately 2 metre intervals up to a depth of 18 metres. Data to date confirms that the dike is frozen and that bedrock stability is confirmed at depth. With the ice core being frozen to bedrock the potential for rotational failure appears to have a very low risk factor.

If the final control dike failed, water from West Twin Reservoir would flow into Twin Lakes Creek. No tailings would be discharged to the creek, as all tailings deposited in the reservoir are stored below the natural outlet level of the lake. The final control dike simply provides storage and freeboard for the tailings solution above the original lake level.

Should a dike failure occur, the following steps would be followed:

· Contact the On-scene Coordinator.

· Contact the Geotechnical Engineer(s).

· Commence repairs as per the Engineers’ recommendations and guidance.

· Notify applicable agencies.

· Monitor discharge and Twin Lakes Creek water quality and quantity.

In the unlikely event of a dike failure, all repairs – temporary and permanent- will be conducted under the guidance and direction of a Geotechnical Engineer. Located in the mine area are adequate quantities of shale and low permeability fill materials. Once the discharge is halted, permanent repairs would commence. The mine maintains a supply of bentonite clay and synthetic liners to permit the immediate repair of these dikes should such an event occur.

As per established protocol, the Geotechnical Engineer and On-scene Coordinator will arrange for the Operations Coordinator to initiate the remedial repairs and will contact the appropriate agencies to give details of the incident.

In depth investigations concerning the safety of the West Twin Dike and risk of failure have been conducted by BGC Engineering and have been submitted to the NWB and other regulatory agencies. 


iii) Wind Events

As a point, raised by the Water Board, concerning wind blown tailings in the Nanisivik area. To combat this during the care and maintenance period at Nanisivik, a shallow covering of shale has been placed over all the exposed areas of tailings. Inspections will be conduced during periods of thaw to ensure that all areas remain covered and thus shall eliminate the potential for wind blown tailings events. 

Snow fencing is still erected within the Surface Cell to serve as additional protection against wind blown tailings events (Figure 5-1).

5.2 Spills in Fuel Storage Area

There are two potential scenarios for spills in the fuel storage area, those that occur within the lined impoundment and those that occur outside the impoundment. The ramifications of each scenario are quite different.

i) Spills Within the Impoundment

There are three fuels stored at the dock bulk fuel storage and two at the industrial site. The main impoundment is designed to store the entire contents of the largest tank so spills occurring within this area would be contained. However, some leakage could occur through cracks and imperfections in the lining system. The lining within the compounds is HDP Hypalon Liner anchored as detailed in Figure 3-8 and blanketed with a thin shale cover to eliminate breakdown of liner due to solar radiation and oxidation.

Upon the first identification of a leak or spill the immediate action would be:

· Identify the source and stop the leak if possible and safe to do so.

· Contact the On-scene Coordinator.

· Inspect the impoundment for any escaping product.

The On-scene Coordinator would immediately inspect the scene and consult with the Nanisivik Fire Department to assess explosion/fire potential prior to commencing remedial actions. 
If the spill enters into the spill pond, the contents would be pumped to the empty diesel tank. Before transferring this material back to the service tanks, it would be sampled and if contaminated the spilled material would be returned to the supplier or burned. An on-site bioremediation project is underway at Nanisivik to treat petroleum-impacted soil. Soil affected by the spill would be excavated and moved to the landfarm cell for treatment. 

ii) Spills Outside the Impoundment

Spills could occur during fuelling, such as an accident with the fuel truck, a pipeline break, valve failure, etc. Spills at the industrial site would report to Twin Lakes Creek while spills at the dock area would flow directly to Strathcona Sound.

As the ground is frozen 8-9 months of the year, spills would tend to flow across the surface of the ground and penetrate only a small distance into the soil. With no runoff, the fuels would tend to collect in natural pocket and depressions from which they can be readily removed with absorbent material. It may be necessary to construct temporary dikes along the drainage channels if the spill is sufficient to cause material to flow away from the immediate area.

Small spills during the summer months would tend to infiltrate more into the travelled surface soils. However, once the spill reaches the drainage channels it will transport more quickly to the creeks and Strathcona Sound. The protocol for fuel spills during this period will be:

· Assess the severity and halt the spill if possible.

· Contact the On Scene Co-ordinator.

· Contact appropriate agencies.

· Start immediate cleanup that would include:

· Deployment of oil absorbent booms at several locations on the creeks below the spill.

· Construction of temporary dikes.

· Application of absorbent materials.

· Pumping of fuel pooling in low-lying areas.

· Soil affected by the spill would be excavated and moved to the landfarm cell for treatment.

The major objective will be to halt any movement of fuel into Strathcona Sound.

Large spills of fuel are unlikely, but could cause serious impact if not responded to immediately. There are two potential areas where a large fuel spill could occur, the fuel storage areas at the dock and industrial area. The most likely cause of a major release would be an impoundment dike failure coinciding with a tank or pipeline failure, or from an uncontrolled release during ship offloading activities.

As with any spill the protocol would be as noted below:

· Assess the hazard and halt the flow if possible.

· Contact the On-scene Coordinator.

· The On-scene Coordinator would inspect the scene and consult with the Nanisivik Fire Department to assess the potential for explosion/fire prior to commencing with remedial measures.

· If the spill is not immediately controlled and will reach the Sound, booms would be installed around the flow entry area (dikes would also be constructed to impound the spill and slow down the rate of discharge).

· Contact 24 hour Spill Report Line.

· If it is apparent a large volume of oil will enter the creek or Sound, the On-scene Coordinator will request external help from the Canadian Coast Guard who will assist in arranging for remedial cleanup assistance.

· The Environmental Department will collect water, soil samples, and assist the On-scene Coordinator.

5.3
Potable Water

There are few spills or events that are likely to affect East Twin Lake. There are no mining, fuel storage or fuelling activities in the East Twin watershed such that a chemical or fuel spill could occur. The only possible source of contamination of East Twin Lake is from West Twin Reservoir such that the level of East Twin Lake would fall below that of West Twin Lake. As these levels are monitored daily, this scenario is unlikely to occur as remedial measure will be undertaken before such a situation arises.

In May of 1998 the Baffin Regional Health Board required Nanisivik Mine to begin treating the domestic water supply by either Ultraviolet light or chlorination. At this time a Chlorination plant was commissioned, and given conditional approval, at the potable water supply tank in Nanisivik under the guidelines established in the Potable Water Act. Bacteriological sampling is completed on treated and untreated water for testing at the Baffin Regional Hospital in Iqaluit under the direction of the Baffin Regional Health Board. To date results of analysis on pre and post treatment waters have yielded acceptable results. Presently water samples are taken at East Twin Lake on a monthly basis to verify metal values within the lake are within Canadian guidelines for a potable water supply. In the unlikely event that East Twin Lake had been contaminated and the quality was deemed to be unfit for human consumption then domestic water would be trucked from Kuhulu Lake until such time that East Twin Lake water quality returned to acceptable levels. This sampling program would continue and would be stepped up to a frequency of daily and weekly sampling until water quality was deemed fit for human consumption. Chlorine treatment of Kuhulu Lake waters would be conducted on a per truck basis as water was delivered to the town-site potable water tank. Monthly bacteriological and metal value testing would be carried out as is presently the routine to determine and verify water quality. 

5.4
Failure of East Adit Treatment Facility

There are five potential failures that could occur at the East Adit Treatment Facility:

· The runoff collection dike could fail

· The retention pond dike could fail

· The lime treatment plant could fail

· The transfer pump could fail

· The transfer pipeline could fail

In the event of a dike failure or leak, the dike could be repaired. The mine has a large fleet of construction vehicles and maintains stockpiles of shale, bentonite, and impermeable liner that may be utilized for dike repairs.

The mine has spare pumps, pipeline and a complete shop to implement mechanical equipment repairs in a limited fashion. As such, the East Adit Treatment Plant should not be out of service for any extended length of time. If the lime feed system were not operable, the pumps would remain on to ensure the runoff is contained. The collection dike is able store a complete year of runoff water. Extra lime can be added to the pond when the lime plant is repaired to provide a suitable pH for metal precipitation. Alternatively, if a release of water was required to maintain freeboard minimums the portable pumps and loader could be used to add and mix lime into the system to aid in the precipitation of soluble metals prior to release.

If the transfer pipeline to the retention pond were to fail, the water would drain either to the retention pond or runoff collection pond and would not be released to the environment. A second backup line and pumping system is on standby so that repairs could be made to the transfer line and to prevent over topping of the treatment pond dike.

If the potential for over-topping of either of the dikes were evident in the East Adit area then the contingency plan to release water to the environment prior to this occurring would be enacted. This operation would require the notification of the On-scene Coordinator and proper regulatory agencies. The release of these waters would be controlled by either using a portable diesel pump discharging to a downstream point away from the toe of the earthen structures or a decant/siphon line could be employed instead of the pump to remove and/or slow rising waters. During this time all parameters for monitoring and controlling a spill would be enabled i.e., monitor flow rates, collecting water samples for analysis, recording and documenting of events leading up to and following the release of such waters. Following this, as per the guidelines set out in the spill report, a complete report would be submitted to the appropriate agencies and / or governing bodies summarizing the event, data collected and incident analysis.
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