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Arctic Orientation CBT Participant Guide


Driving Skills for a Northern Climate
Safety Behind the Wheel
Few people who live in the rest of Canada will ever deal with the conditions or situations that are commonplace for people who live in the North. Ice roads (roads created across frozen lakes), extreme cold temperatures and heavy snow are just some of the potential hazards that you might encounter while driving in the North. How you cope with hazards like these could spell the difference between being safe and fighting for survival.

Inspection

Being a safe driver starts with making sure that your vehicle is in its best condition so it runs properly throughout the journey. The odds are you will be driving either a company vehicle or a rental while you are in the North, so you won’t be making the decisions regarding periodic or preventative maintenance for the vehicle. However, you are responsible for the vehicle while you are driving it, so you will need to do a comprehensive check before each and every trip. 

If you find any problems while you are inspecting your vehicle, you must get them repaired or replaced before heading out.

You can start with a visual check of your vehicle’s belts, hoses (looking for cracks, leaks or loose connections), engine oil and transmission fluid (looking for correct fluid levels or obvious damage like black-coloured oil). Remember to use lubricants and fluids that are winter rated. Lubricants get sluggish and congeal in cold weather. Make sure the battery is fully charged; replace or recharge it if it is weak. 

The car’s lighting system helps ensure that you can be seen by other drivers during poor conditions. Check that both the high and low beams of your headlights are working properly and correctly aligned. As well, check that the emergency flashers, directional signals, brake (or stop), tail, side, parking, and clearance lights are clean, free of snow and ice, and working correctly. 

Even, uniform braking is a priority when driving in winter, so you need to check your brakes. As well, pay particular attention to warning signs that your brakes need servicing, such as pulling, a taut brake pedal, unusual squealing or grinding.

Regardless of how well tuned they are, your brakes won’t perform well if your tires are substandard. Check your tires for bumps, cracks or other imperfections that signal a weakness. Check that the tires are inflated to the maximum pressure recommended for the vehicle (written in the owner’s manual or on the sticker on the door frame) but don’t exceed the tire’s maximum pressure (as shown on the sidewall). Cold temperature reduces air pressure (about one pound per square inch for every five degree-Celsius drop) so if the thermometer drops, re-check your tire pressure. Remember to check your spare tire as well. If possible, make sure your spare tire is a full-size winter tire.

All four tires should be identical. Check that the tires are specifically designed for traction in snow and rated for severe snow conditions. You can spot these tires by the pictograph of a mountain with a snowflake marked on it. Your tires must be balanced and your wheels correctly aligned as well.

Visually check that the muffler and exhaust system fits tightly so it is leak free. It is dangerous if carbon monoxide makes its way into your vehicle. The well-running exhaust system also improves the engine’s efficiency.

An efficient heating and cooling system is also critical for cold weather driving. Start by visually checking the radiator and hoses for cracks and leaks. The anti-freeze or coolant must be rated for severe cold weather to operate correctly in the North. Use the coldest known temperature in your region as a target (for example, if the record January low in your area is -47ºC, use anti-freeze rated to -50ºC). Ask the rental agency or your company’s maintenance crew if your vehicle has a block heater. Where electricity is available, plugging in a block heater will keep your engine block warm while the vehicle is not running, which will provide easier starting in cold weather. 

(It’s not uncommon for Northern residents to run vehicles all night to prevent freeze-up where there is no electricity available for the block heater. Another trick to help prevent freeze-up calls for parking the vehicle with the tail into the wind so cold air doesn’t get pushed into the engine compartment.)

Don’t forget your in-car heating system. An efficient window defroster is vital to you being able to see the road in front of you, during cold weather. The in-car heater will also keep you and any passengers warm, an important feature during an Arctic winter. 

The heater/defroster will take care of the inside of the window, your windshield wipers and washer fluid will clean off the outside of the window, if they are working properly. The wiper blades must be in good condition to sweep snow off the windshield. If the rubber blade is cracked, old or worn, you need to replace it. Remember to check the pressure of the arm on the windshield to ensure the blade doesn’t leave a thin film as it makes its pass. Windshield washer fluid flushes dirt and slush from your windshield, providing you with better visibility. You won’t know while you are driving when you are going to run out, so make sure the washer fluid reservoir is topped up. Use washer fluid rated to -40ºC in minimize freezing.

Just before you start driving, check these final points:

· Ensure the windows are clear of frost and condensation that will restrict visibility; 

· Pay particular attention to your side-view mirrors by making sure they are clear of snow, ice and anything else that can hamper visibility; 

· When securing your equipment, take a moment to make sure your emergency kit is complete and suitable for the possible conditions you may encounter (more on that later in this module); 

· Finally, make sure that any emergency gear that should be carried in the passenger compartment is securely fastened.

Carrying emergency gear is an important safety measure when driving in the North. A car survival kit contains equipment that serves one of two purposes. The items will either help provide you the basic necessities of survival (shelter, warmth, food and water), or they will help get your car out of trouble and back on the road. Most importantly, the kit should help with any type of emergency, so make sure you always have it with you. Some agencies recommend keeping some of the items in the passenger compartment of your vehicle with the majority of the items in the trunk. 

The Canadian Automobile Association and the Yukon government recommend keeping these items in the cab of the vehicle:

Road maps;

Flashlight;

First aid kit;

Blanket (best choice: a special survival blanket (a lightweight super insulator for warmth and protection. Reflects and retains up to 90% of radiated body heat.));

Any medications you take regularly during the day;

A “Life Hammer” (A small hammer with a pointed end. If power windows and locks are closed and locked due to electrical failure, you can use the hammer to carefully break the window for an emergency exit of the vehicle. Some versions come with a cutting edge for sawing through your seatbelt. If you don’t have a Life Hammer, a spring loaded centre punch will also do the job.)

Other agencies also suggest you keep emergency phone numbers (especially rescue services or towing services), insurance certificate, vehicle owner’s manual, paper and pen in the cab as well.

The CAA and Yukon Government also recommend keeping these items in the trunk of the vehicle:

Shovel (for digging out snow when you are stuck)

Sand, salt or kitty litter (for additional traction on slippery surfaces)

Traction mats (another method of increasing traction on slippery surfaces)

Tow straps

GPS locator

Cloth or roll of paper towels (for keeping items clean and dry)

Warning light or road flares (include a red or orange cloth that you can tie to your vehicle’s radio antenna to signal that you are in distress)

Extra clothing and footwear (include extra hats, gloves and boots)

Emergency food pack (water and non-perishable high-energy food such as energy/protein bars or trail mix or chocolate) with three-day' supply.

Axe or hatchet

Booster cables (for jump-starting a dead battery)

Roll of duct tape (to repair hose leaks and assorted other problems)

Selection of small tools (pliers, multi-head screwdriver, wrenches, etc.)

Ice scraper and brush (sometimes kept in cab of vehicle)

Matches and a survival candle in a deep can (used to warm hands, heat a drink or as an emergency light)

Fire extinguisher (5 lb size rated for A B and C fires)

Fuel line anti-freeze (methyl hydrate can also be used to de-ice windshield)

Extra windshield washer fluid

Other agencies recommend including an extra set of wiper blades, lock de-icer, puncture seal, a small roll of wire or nylon cord, tire gauge, and all-purpose lubricant (like WD-40). Some agencies also say you can use a sleeping bag instead of the blanket.

One of the most important pieces of equipment in an emergency is a communication device. In southern North America, most people use a cell phone for emergency communications but not in the North. Cell phone reception is limited at best in the North and cannot be relied on for emergency situations. Satellite phones are available for communication, as is high frequency, or short-wave, radio. The most common type of this in Canada is the General Radio Service, more commonly known by its U.S. name, Citizens Band (CB) radio. 

CB radios are designed for low-power local communication by the general public, and are limited in the frequencies they can use (there are only 40 CB radio channels available). Channel 19 is commonly used by commercial truck traffic in North America to discuss highway conditions. Some companies in the Arctic use Channel 1 for communication. One channel, Channel 9, is reserved for emergency use. Because cell phones have become so widely used for emergency communications, Channel 9 is not monitored as much as it used to be. Someone using a CB radio in an emergency may be more likely to find help on Channel 19 or Channel 1 than Channel 9.

Satellite phones work by using a communications satellite as the relay station. The signal is directed up into space and back down, rather than a direct transmission of the signal from your radio to a transmission tower known. This overcomes the problem of large obstacles such as hills blocking the signal and interfering with the transmission or a lack of cell phone towers. Satellite phones, however, are larger than current cell phones and may require a larger antenna system to reach the satellite. Satellite phones are also more expensive. 

Your company should have guidelines as to what type of communications equipment you are supposed to carry, but for safety’s sake you must carry a communications device. Make sure you know your company’s procedures for contacting supervisors or emergency response personnel in case of an incident. You should also test your communications equipment prior to leaving on your trip to ensure it is working properly.

Driving – Traction 

So now you are all set to start driving. Winter driving anywhere requires more care and control than driving in ideal conditions, for the simple reason that there are more hazards in winter.

How the tire acts on the driving surface is key to how hazardous the driving situation may become. Tires work because rubber on asphalt resists movement, so the tire can push off the asphalt driving the vehicle forwards, or grip the road to turn the vehicle. So engineers build tires so the most rubber possible touches the road. This doesn’t work on snow and ice. Snow and ice are about nine times more slippery than asphalt so the rubber on the tires doesn’t grip as well. 

When an object puts pressure on snow or ice, the top layer melts creating a thin strip of water. This layer of water, known as boundary water, is what causes the slipperiness of driving on snow. Not only will your tire slide on the water but after you have passed, the water will refreeze creating a thin layer of ice on the road. When you spin your wheels, the constant pressure of the tires converts the layer of individual snowflakes – essentially a rough surface – into a slick surface of water and ice. 

To fight against the boundary water effect, winter tires have several features that increase their grip. These features include large “void” areas that increase how much water is removed from under the tire; stiffer or reinforced rubber; and small cuts or grooves in the main treads called “sipes” that bite the snow and channel away boundary water. 

Poor traction can affect your vehicle at any time and occur when the tire can’t grip the driving surface, usually when the tire’s design features are being overwhelmed. If the sipes can’t bite, and the voids can’t channel away the water and snow, your vehicle will begin riding on the boundary water and you have lost traction. This will occur most often when you accelerate, brake or turn. 

When you accelerate, you add power to the tires. If you accelerate too quickly, the features lose efficiency. This can happen while accelerating from a parked position (especially in deep snow), from being stopped at an intersection or an entrance, while trying to speed up while moving, while trying to maintain speed going up a hill or while going down a hill. The key in all situations is to accelerate smoothly. A gentle, steady acceleration will avoid most traction problems. A spinning wheel, however, will polish the snow to a slick sheet of ice. 

There are a couple of things you can do to avoid losing traction when starting from a parked position in deep snow. When you are parking the vehicle, pack down any deep snow by moving it backwards and forwards about one or two metres. Deep snow acts like a soft wall that your vehicle has to plow through. It is much easier to cut through the snow if you have developed some momentum, so by packing down the snow you create space to gather that momentum. You can do something similar if deep snow develops after you have parked. Turn your wheels from side to side to push the snow away from the tire before you start trying to move forward. This will create a space around the tires that will help the sipes and voids work better.

Poor traction is also a concern during braking. Stopping distance increases significantly on ice or snow covered roads; roughly three and 12 times what the stopping distance is on a dry road. Stopping distance also increases as the weight of the vehicle increases. To compensate for this, you need to leave more space between you and the vehicle ahead of you. The rule of thumb for ideal conditions is one second gap for each 3 metres (10 feet) of the length of your vehicle. So if you were driving a passenger car, you need a two-second gap; an extended cab pickup truck needs a three-second gap and an 18-metre tractor-trailer combination needs a six-second gap. But that is under ideal conditions. Under winter conditions, the distance between vehicles needs to increase; the more severe the conditions, the greater the distance.

Outside temperature will also affect braking distance on ice- or snow-covered roads. As the temperature moves closer to 0ºC, ice becomes more slippery. It takes twice the distance to brake on ice at 0ºC as it does at -18ºC. 

You can also lose traction while traveling around a curve in the road or making a turn. In this situation you will lose traction on either the front wheels, the rear wheels or all four wheels resulting in a skid, each with unique attributes.

If the rear wheels lose traction, a rear-wheel skid will result and the vehicle will begin to spin. To regain control:

1. Take your foot off the pedals.

2. Shift to neutral, if possible.

3. Look down the road in the direction you want to go. (We steer towards where you are looking, so shift your focus to your target)

4. Steer gently in the direction of the skid. If the back of the vehicle is spinning to your left (clockwise), steer towards the left. If the vehicle spins right (counter-clockwise), steer right. 

5. Just before the skid ends, straighten the front wheels. Often the vehicle will begin to skid in the opposite direction (known as fish-tailing), so be prepared to repeat Steps 4 and 5 until all four wheels have traction again.

6. When the vehicle is moving straight, shift back into drive and accelerate gently up to a safe speed for the road.

If the front wheels lose traction, a front-wheel skid will occur, usually when entering a curve too fast, or by braking or accelerating too hard. A front-wheel skid feels like the vehicle is refusing to turn, and is known as sledging or plowing. 
To regain control:

1. Take your foot off the pedals

2. Shift to neutral, if possible.

3. Focus your vision on the direction you want to go.

4. If the front wheels have been turned prior to the skid, don’t move the steering wheel. The tires, because they are sideways, will slow the vehicle down. As the vehicle slows, you will regain traction.

5. Shift back into drive and gently steer in the direction you want to travel. Accelerate gently up to a safe speed for the road.

If all four wheels lose traction at once, the vehicle will slide sideways. Four-wheel skids usually occur at high speeds under poor conditions. 
To regain control:

1. Remove your foot from the pedals.

2. Shift into neutral, if possible.

3. Look and steer in the direction you want the front of the vehicle to go.

4. Wait for the wheels to regain traction. 

5. Shift back into drive and gently accelerate to a safe speed.

Just a note, the best way to stop a skid is to prevent it from happening. If you feel your wheels spinning and losing traction (but before your vehicle actually begins to skid), take your foot off the accelerator or brake. By letting the vehicle just roll, the tire features have a better chance of working properly.

Braking

Snow and ice conditions can change as you travel, so you need to know how slippery the road is. The more you know about the feel of the road, the better prepared you will be.

With the increased following and braking distances, you need to be more aware of what is occurring farther up the road. At 100 km/h, you will travel 166.2 metres (545 feet) in six seconds so you need to be looking at least that far ahead. In order to do that, you need clean and clear windows. Reduced visibility is one of the major hazards of winter driving. Between the extended darkness and any inclement winter, it is just more difficult to see and be seen while driving in winter.

Windshields

It’s extremely important for you to defrost your windows before you travel anywhere in the winter, and then keep the windows clear throughout the drive. The in-car heater will prevent condensation from building up on the inside of the windshield but only if it uses fresh air. Many vehicles have a switch where the in-car heater will recirculate air from inside the vehicle, which will warm the passenger compartment more quickly. By doing this, though, moisture in the air is trapped in the vehicle and will condense on the cold windows. Make sure the recirculation switch is turned off when driving the North. 

Your windshield washer fluid is important for cleaning off the splatter from vehicles ahead of you, but in colder weather it can create issues of its own. 
Washer fluid is mostly water with some methyl alcohol to prevent the fluid from freezing while it’s in the car’s reservoir. When the fluid is sprayed on the windshield, though, the methyl alcohol evaporates before the water does. If the windshield, the outside temperature, the wind chill, or a combination of the three, is cold enough to freeze water, the fluid has no chemical antifreeze protection and will ice up on the window. An easy way to prevent this is to turn the window defroster on full power just prior to spraying the fluid. 

If you are driving in a snowfall, keep your lights on low beam rather than high beam so the light is not reflected off the falling snow back into your vision. Remember to slow down so you don’t out-drive your lights. You should also stop periodically to clean the snow and ice off your headlights.

Jackknifing

If you’re driving a tractor-trailer combination, jackknifing is a definite winter driving hazard. Research has shown that if the jackknife moves beyond 15 degrees off centre, it is almost impossible to recover. It only takes 1.5 seconds for a jackknife to reach 15 degrees, so the driver needs to react quickly to recover control of the tractor-trailer unit. 

Jackknifing develops when over-braking, over-powering or braking during a turn. There are two types of jack-knifing: a tractor jackknife where the rear of the tractor skids sideways and a trailer jackknife where the rear of the trailer skids sideways. The tractor most often jackknives when its drive wheels are locked but the front trailer wheels are rolling. Similarly when the trailer wheels lock and the tractor wheels keep rolling, a trailer jackknife is possible. 

Over-braking is a problem when the trailer unit is empty. The braking system is designed to stop a fully loaded tractor-trailer unit, so when the truck is unloaded the vehicle has braking power to spare. Be careful when braking; apply only the power you need to gently stop the vehicle.

Your accelerating should be smooth and steady because spinning the drive wheels makes a tractor jackknife most likely. Be particularly careful going up icy hills.

Jackknives often occur when braking for a curve. Your control is best when all the wheels are rolling. Trying to brake and steer at the same time can result in a loss of traction. It is far better to brake or gear down well before the turn. A little caution and alertness will go a long way towards preventing serious incidents.

Driving Tips

There are several techniques you can use to drive with skill in winter conditions. One of the most important is go easy on gas pedal, brake and steering wheel. Any sudden acceleration, deceleration, or hard turn will likely cause a skid. Other winter driving techniques include:

If you have to downshift to go up a hill, try to do it before you start climbing. If you have to shift while on the incline, use extra caution and make the shift as smoothly as possible.

Slow down at the crest of all hills and prepare yourself for unexpected hazards. These may include a stalled vehicle, an icy stretch, or a sharp curve.

Avoid fast and sudden steering, especially when the road curves or you are making a turn.

If your vehicle has cruise control, turn it off. It is impossible for an automatic system to respond to the varying conditions of an icy road the way a person can. For instance, when the vehicle starts to slow down because the wheels are spinning on a slippery patch, the cruise control will increase power to the wheels and cause a skid.

When pavement markings cannot be seen, keep to the right side of the road. Be careful, though, because if the pavement markings are covered then the right edge of the road may not be visible either. If your wheels drop off the edge of the pavement, don’t panic and try a sudden correction to get back on the road. More vehicle accidents are caused by a sudden swerve than by driving into a gently-sloped ditch. Instead, slow down, check traffic conditions around you to make sure it is safe to re-enter the road, and then slowly ease back onto the pavement. 

Know whether your vehicle has an Antilock Brake System (ABS) or not. If not, know how to use threshold (or control) braking to keep your traction. Threshold braking is when you keep the heel of your foot on the floor and use your toes to apply firm, steady pressure on the brake pedal until just before the wheels lock. This uses the fine muscles of your foot, toes and lower legs to apply pressure on the pedal. When your heel comes off the floor, then the muscles of the thigh, one of the largest muscle groups in the body, are controlling the foot and they can’t provide the fine control you need. You can also pump the brakes with your foot to prevent the brakes locking up. Threshold braking and pumping the brake will increase your vehicle’s overall stopping distance, though.

If your vehicle has ABS brakes, the system automatically pumps the brakes for you if the wheels begin to lock up. ABS brakes help the driver maintain control and reduce the risk of skidding. All you need to do is apply steady pressure on the brake pedal (When the ABS system comes on, the brake pedal will vibrate under your foot so don’t be surprised). If you pump ABS brakes, you work against the system because you are telling the computer sensor that controls the system that the brakes are not locking up.

Ice roads

In you are driving in the North in winter, you will drive on an ice road or ice bridge / crossing (for simplicity’s sake, we will refer to ice roads only). Only 19% of Northwest Territory residents have year-round highway access, so ice roads are a vital part of the transportation system in the North. The Northwest Territory’s Department of Transportation maintains 2,200 km of all-weather highway, and 1,450 km of publicly constructed winter / ice roads. In addition there are a number of privately constructed and operated ice roads, the largest of which is the Tibbitt to Contwoyto Winter Road which is 568 km long. That road alone, in addition to the government-operated ice roads, nearly equals the all-weather highway system.

An ice road is exactly that; it is a road made of ice rather than asphalt. When the muskeg and lakes in the North freeze over during winter, it is possible to build a roadway of ice thick enough to support heavy transport trucks. These roads allow economical transportation of goods using trucks instead of airplanes. With these roads, communities and industries can transport a year’s worth of equipment, fuel and other supplies at about one fifth the cost of flying it in. This is especially important for commercial operations like mines and oil and gas sites because these are at best difficult to reach by land in summer and, at worst, completely inaccessible except by air.

The key to using an ice road is to ensure the ice is thick enough to support the weight of a fully-loaded truck. The ice has to be a minimum of 50 cm (18 inches) thick, one metre is the preferred thickness but during the coldest parts of the winter the ice on the road can reach two metres thick. Most ice roads are “profiled” (measuring the thickness of the ice) to ensure they are thick enough to support the weight of the traffic they will carry, before they are opened to the public.

When the road is open, crews regularly profile the ice to make sure the ice is safe to drive across, and regularly plow the road (which is about 150 metres wide) both for driving ease and to keep the ice in contact with the freezing air. Maintenance and rescue crews are generally on call 24 hours a day, especially on privately operated ice roads.

There are several unique rules enforced for public safety and to maintain the road. One of the most important is the speed limit on the ice road. The speed limit helps to maintain the ice strength. Ice is elastic and will flex when weight is placed on it, so a vehicle will bend the ice under the tires and push on the water immediately under the ice. When a vehicle is moving, that bend in the ice moves along with it, as does the water creating a wave under the ice. The faster the vehicle travels, the faster the wave travels and the more power that wave has. If that wave hits a weak spot in the ice along the road (a pressure ridge, crack or hole) the wave can blast through the ice creating an area of open water. Open water is of course, an extremely dangerous hazard during a Northern winter. The numbingly cold water will begin to affect you immediately and hypothermia will set in within minutes. As well, the lakes can be 30 metres or more deep, making it possible to completely submerge a transport truck.

Given the above, ice collapses are considered uncommon hazards on ice roads. A far more common hazard of driving on ice is loss of control, so reducing speed is very important because it will help you maintain steering control. As well, braking distances are much longer on ice. Because of these two things, speed limits on ice roads are generally around 25-30 km-h, but can be as low as 15 km-h. Also, you must wear your seat belt when driving on an ice road because of the increased risk of collision. 

Most winter roads also cross sections of land, known as portages. Where the ice road meets the portage is a real trouble spot due to the wave effect created by high speeds. Because the bed of the lake or river is rising to meet the shoreline, the space that the wave is passing through is getting less and less, which means the wave puts more pressure on the ice. When the wave hits the shoreline, especially if it comes directly at the shore, the only place the wave can go is up. If the wave is large enough, it will lift the ice and create a blow-out. To counter that, most ice roads approach the shore at an angle with a sharp turn just before reaching land. This way the wave hits the shore away from the portage entrance. Designing the road this way also forces the driver to slow down so that he or she makes the final approach to land at a safe speed.

It is also important when approaching a portage to radio ahead to determine what other traffic is on the portage. Many portages are only wide enough for one vehicle, so you need to determine whether you can enter the portage or will have to wait until it is clear.

Driving on ice roads involves other safety factors as well. Vehicles should not travel or park near the edge of the ice road where the plowed snow is stored. The snow adds extra weight to the ice, reducing the safety margin accordingly. Snow banks are hard enough that you can damage your vehicle if you hit it, almost as though you are hitting a concrete barrier. Vehicles generally travel in groups of three or four, especially on the privately operated ice roads, so if anything happens then there is someone to help or call for assistance. 
When traveling in the group, vehicles are spread out keeping a prescribed distance between each other (usually about 200 meters but can range to one kilometre). The road operators also try to keep a spacing between groups, in some cases about 20 minutes, in others about 1 kilometre apart. The spacing helps with both weight distribution on the ice and avoiding collisions. Transport groups are dispatched throughout the day and night; in fact night travel is often cited as being safer because the truck lights aid visibility. Parking and stopping on ice roads is not recommended as it encourages other drivers to stop as well. If you must stop, make sure you park well away from other vehicles, generally about 100 metres, to avoid overloading the ice. Make sure you put out reflective markers around your parked vehicle to warn other drivers that you have stopped. Don’t leave a vehicle parked in one spot for too long either. The weight of the truck resting on one spot will melt the ice under the tires and weaken the ice. Make sure the ice road is officially open and rated for the load you are carrying. Information on whether a road is open and what it is rated to, for publicly administered roads, is available on the Yukon and Northwest territorial government websites. Be careful when passing or meeting other vehicles as swirling snow can reduce visibility. 

If it’s winter, there will be snow falling at some point when you are driving. You don’t need additional skills to drive in a snowfall. What you do need is more care and attention. Visibility is reduced during a snowfall. Traction is reduced during a snow fall. Braking distance increases during a snow fall. As a driver, you need to slow down and leave more space between you and the vehicle in front of you. 

As visibility decreases, for any reason, you should make sure your headlights are turned on, so you are not relying on just the running lights. 

There will come a point when flurries become a heavy snowfall and the risk of an incident increases to the point where you may not be able to continue on your journey. One sign of when this occurs is if your windshield becomes so clogged with snow or ice that your wipers can’t clear it away. Another sign is if on-coming vehicles only appear out of the inclement weather when they are very close to you. You need enough time to react to a situation safely, and if you can’t see approaching vehicles until they are on top of you, you can’t response safely. 

At this point, you need to carefully pull over in a safe location as soon as you can. Never, ever, stop on the traveled part of the road. Move away from there and stop instead in a safe parking area (a rest stop if available is ideal). Warn other drivers that you are parked there by setting out flares or marker cones if you have them (be careful of traffic when setting these out), or else turn on the car’s flashing lights. 

Conditions Too Poor to Continue
If it seems like you will be stranded for an extended period of time (hours rather than minutes), there are a number of things you need to do (these instructions are also useful if you are stranded due to mechanical breakdown). Stay in the vehicle. Use your satellite phone or radio to call for assistance. Avoid over-exertion, over-exposure to the cold, and over-heating. Use the articles in your emergency kit as needed (i.e. use the emergency candle for heat and light, the blanket to maintain warmth, keep hydrated and eat to maintain your energy). If you need to, run the vehicle occasionally (about 10 min per hour) to provide heat while conserving fuel. If you do run the vehicle, make sure the exhaust pipe is not blocked by snow or else carbon monoxide will back up into the cab of the vehicle (a life-threatening hazard). Do not fall asleep if you are alone. If there is another person with you, take turns sleeping. Always watch for traffic or rescuers. 

Be prepared for a long wait. If you’re stopped because of a storm, the government, private road operators or your company will not send out rescuers until the storm has passed and it is safe for the rescuers to travel. In some cases, you may be stuck on the road for two or three days. Don’t panic. As long as your emergency kit is fully stocked and you have followed your company’s emergency response/communications procedures you will be just fine. 

Another sign of when conditions are too dangerous to continue is whether the road is covered with deep non-packed snow (greater than 20 cm in depth). As the snow builds up on the road you run the danger of getting stuck. This might happen because the tires can’t push forward enough to bite down for traction or because the vehicle’s body is being lifted up enough that the wheels leave the driving surface (This is often what happens when you drive into a snow-filled ditch). 

Driving in Deep Snow

The first key to driving through deep snow is having the maximum traction available. In addition to having the properly rated snow tires (remember the snowflake within the mountain symbol), you should switch your vehicle to four-wheel or all-wheel drive if you can. It is less likely that a problem will affect all four tires at once. Most commonly one tire hits a trouble spot and stops the vehicle. So by having all four wheels providing power, they can compensate for each other and problems can be overcome. It’s best to switch to four-wheel drive before you actually enter the deep snow. In fact, you should probably make the decision whether you need the four-wheel drive as part of your pre-trip planning prior to starting the trip. You can base your decision on the weather and road reports you gather at that time.

The next best way to avoid getting stuck in deep snow is through momentum. This is the one case where reasonable speed is beneficial. The momentum generated by a 2200 kg truck moving at 30 km-h can help push the vehicle through deep snow, to a point. In order to use that momentum, try to keep the vehicle’s speed at a steady rate. The snow will naturally try to slow the vehicle down so this means keeping a steady pressure on the gas pedal. You need to be careful doing this because, when the vehicle does eventually become stuck, acceleration will only spin the tires, which will either dig the tire into the snow or polish the snow into ice, or both. 

If you do get stuck in deep snow, your first move is to follow your company’s emergency response and communications procedures and report the situation. Then you need to assess the situation. If you have gotten stuck during a snowstorm, you have to avoid over-exertion, over-heating and getting wet. All of these can put you at risk of either a heart attack or hypothermia. You may have to decide whether to wait until the storm passes before trying to dig yourself out. 

When it’s appropriate, get out of the vehicle, look at the situation and ask yourself the following questions: Is the snow blocking the tires or riding up against the chassis? How many wheels are affected? Are you more likely to get unstuck by going forwards or backwards? If you decide that you might be able to extricate yourself, dig out in front of and behind the affected wheels. If it is slippery right under the tire, use the traction mat (or other method for increased traction) from your emergency kit. If the chassis is the problem, dig away the snow as best you can. 

Once you have cleared the snow away, you need to “rock” the vehicle back and forth to gain momentum and traction. Start by straightening the wheels so all the power is going in a direct line. Gently accelerate the vehicle either forward or backward, whichever way you can feel the vehicle move. Go as far as you can, then apply the brake so you won’t slip back. Shift into the other direction and gently accelerate as far as you can go. Continue this back and forth motion until the vehicle regains traction and you can drive again. If you have an automatic transmission, try using first or second gear when you move forward as this gear applies less torque (turning power) to the wheels so there is less risk of spinning the tires.

Sunlight and Glare

Winter in the North, or any snow-covered landscape, presents another potentially hazardous situation. Snow and ice reflect light almost perfectly, meaning that glare is strong and can reduce visibility substantially. Not only that but, because snow and ice reflect up to 85% of UV rays, there is significant risk of damage to the eyes from both ultraviolet (UV) light. UV light is a contributing factor in several eye diseases. Snow blindness is another condition caused by exposure to strong reflected light and has symptoms including temporary damage to the cornea (lasting about one week), eye pain, extreme sensitivity to light, and feelings akin to having grit in the eye. Even glare can cause eyestrain and fatigue.

The hazards occur regardless of where the sun is in the sky because at any point, sunlight can be reflected towards you (by the snow, shiny glass or metal from other vehicles, or reflective surfaces within your own vehicle such as a mirror or vinyl dashboard. Reflected light can overpower your eyes. 

The primary line of defense against glare and reflected light is to wear sunglasses, or better yet safety glasses, with UV protection and polarized lenses. Safety glasses are generally built in several layers, each with a specific purpose. In order for glasses to provide the level of protection we need, the sunglasses have to have a polarizing film and anti-UV coating. There are two types of ultraviolet light, UV-A and UV-B. Prolonged exposure to either is hazardous to the eye. The anti-UV coating on your glasses will block the light from reaching your eyes, preventing damage. You want your glasses to filter out 100 percent of UV-A and UV-B light, so make sure the glasses you use are labeled as such. 

Summer Driving

Driving in summer also has its challenges, especially if you find yourself on gravel roads or driving cross-country. Knowing how to drive on these surfaces will reduce potential incidents. 

The majority of highways and roads in the northern territories are gravel or crushed shale surfaces. The key to driving a gravel road is to slow down. Because the top layer of gravel is loose, tires have less traction on a gravel road than on pavement. The tires press down on the gravel but, because the gravel is not held together by anything, the gravel will either slide or be thrown by the pressure. If there is a lot of gravel, or if it is deep and loose, you may find it difficult to steer around curves. If there is very little gravel cover on the road, you will be driving on dirt which will be slippery when wet. If you are traveling too fast, you may find yourself drifting to one side as you travel.

Another safe driving habit that is especially important on gravel roads is to avoid sudden changes in direction, such as swerving. Again reduced traction is the problem; swerving tires will skid on gravel. Likewise, sudden braking and accelerating will also cause a loss of traction.

Gravel roads also develop another feature that is a potential hazard. Combining rain, wind and driving on a gravel road will cause it to develop little ridges that look like a washboard or corduroy running across the road. Once again the problem is loss of traction. The tires bounce each time they hit one of the ridges and while the tire is in the air, the vehicle has no traction. The tires bounce more the faster you go, so to stay safe you need to slow down.

Loose gravel creates another safety hazard that you have to watch out for. A spinning tire will throw pieces of gravel behind a vehicle with enough force to dent metal or crack glass. So you need to leave additional space between you and any vehicle ahead of you to avoid being pelted. 

Dust
The extra space will also help with another problem common to gravel roads. Vehicles traveling on gravel roads will raise dust clouds as they pass that can obscure the road. There isn’t much you can do about vehicles traveling past you, but by leaving extra space between you and the vehicle traveling ahead of you, you allow extra time for the dust cloud to dissipate.

Mud

Although you probably won’t encounter this situation very often, it’s good to know how to drive safely on muddy roads. The biggest key to driving in mud is to ensure that your tires have a tread pattern that will shed as much mud as possible. This is important because if the tires become clogged with mud, you will have mud sliding on mud instead of rubber on dirt and the vehicle will have no traction. If possible, drive in a straight line through the mud. (When the vehicle is turning, one or two wheels rotate more slowly than the others. The slow moving wheel could lose traction and bog down the car). 

Wildlife

Another danger that you need to be aware of when driving in the North is colliding with wildlife. A collision with a moose will cause significant damage to your vehicle, and endanger your life. To avoid this, slow down in high risk areas or during high risk times. Wildlife is usually more active during dawn, dusk and at night. The key is to be able to see large animals and have as much warning as possible. Turning on your high beam headlights lets you see farther ahead for animals who on or near the road. Be careful, though, because some large mammals, like deer or moose, tend to panic and freeze when they are caught in high beams. As well, be careful because some animals don’t have light reflective eyes so they are more difficult to see at night. 

If you do see an animal on the road, slow down immediately, dim your headlights and honk your horn. Avoid swerving or braking hard if at all possible. 

If you see one animal, especially a deer or moose, be extra careful for other animals. Deer and moose travel in groups, so there will probably be several. Another trait to be aware of is that some animals will try to escape you by running down the road you are on (the path easiest to run) instead of heading for the ditch.

If you can’t avoid a collision with a deer or moose, release the brake pedal. In a collision, the vehicle will undercut the deer’s or moose’s long legs, which will push the body onto the hood and through the windshield. The force of braking lowers the front end of the vehicle, making this more likely. So by releasing the brakes just before impact, the front end rises and you hit the animal as high as possible.

ATVs

All Terrain Vehicles (ATVs) are rapidly becoming the chosen method of heading into the backcountry for work purposes. ATVs are more maneuverable, need smaller paths and are cheaper to operate. They also have their own set of drawbacks and limitations which you must be aware of.

Most companies insist on formal ATV safety training before you can ride one during work. A safety training course is important because it teaches you proper defensive driving techniques specific to ATVs. Many safety training firms across Canada hold ATV courses. Look for a course certified by the Canada Safety Council. 

Similarly, you need to have read and understood your ATV’s owner’s manual. This will give you information specifically about your machine.

If you are going to ride an ATV, you need proper protective equipment. That includes a properly-fitted motorcycle helmet certified by a safety association, steel toed boots, a face shield or goggles, gloves with padding on the knuckles, long pants and a long sleeved jacket (preferably of leather or some padded protective material). The key here is that you don’t want to leave any skin exposed in case of an accident.

Prior to actually heading out, you will need to inspect your vehicle. Start by checking the air pressure in the tires. Make sure the pressure is at the manufacturer’s recommendations, and is the same in all four tires (the ATV will pull to one side if the tires’ pressures are not the same). You also need to check the condition of the tires; cuts or gouges can cause air leaks or blowouts. Ensure the axle nuts and wheel nuts are all tightened because getting bounced around on rough terrain will loosen parts, nuts and bolts. This should be checked prior to every ride.

Other parts, including handlebars and footrests, tend to get shaken loose while riding. Make sure the engine is off when you are checking for loose parts. The drive chain and drive shaft chassis also need to be inspected. Check that the drive chain is tightened according to the owner’s manual specifications. If your ATV has a drive shaft rather than a drive chain, check for oil leaks and oil level. 

Make sure you have a full tank of fuel and properly topped up engine oil. Also check the air filter to ensure it is not damaged or clogged. It is also a good idea to know the range of your ATV on a full tank of gas, so that you know whether you can reach your destination. As well, be aware of how far you will be traveling. An hour ride out on an ATV (or a snowmobile) will take you much farther than you can walk back in an hour.

Next, sit on the ATV and ensure all the controls are within easy reach. Make sure they all work properly, especially that the throttle moves smoothly and snaps closed with the handlebars in any position. Check that the brakes work smoothly and are set according to the owner’s manual. Ensure the foot shifter is firmly attached and positioned for safe operations. Inspect the ignition switch. Ensure the engine stop switch actually turns off the engine. Finally check the headlights and taillights to ensure they work properly.

There are a couple more DO NOTs that you should be aware of when using an ATV. First, never ride with a passenger. ATVs are designed for only one rider. The extra weight of a second person makes the ATV more difficult to handle and prone to flipping. Second, do not drive on pavement. Most ATVs have a solid rear axle so in order to turn one wheel has to slip. On pavement, the ATVs wide low-pressure tires will have difficulty slipping so the machine will resist turning.

Snowmobiles

There is one more type of vehicle that is commonly used in the North, the snowmobile. Most people think of snowmobiles as a recreational vehicle but in the North, they are a winter lifeline, providing personal transportation in a season and a land where roadways are few and far between.

The first step to snowmobile safety is to be prepared. There aren’t as many companies offering snowmobile safety training courses as ATV courses but you can find them and they will give you a solid grounding in riding safely. 

Next, you need to dress properly. Most important is a properly fitted snowmobiling helmet certified by a safety association. You will also need snowmobile boots, a set of gloves or mitts (a thin inner glove coupled with a wind and waterproof outer glove offers better protection against the cold), head and face protection like a balaclava, and a wind and waterproof snowmobiling suit complete the PPE. Some snowmobile suits have buoyancy protection built in to help you float if you break through the ice while snowmobiling on a lake or river. The key is to make sure you have no skin exposed when snowmobiling. 

Make sure that, if necessary in your territory, the snowmobile is registered and insured and you have the documents with you when using the snowmobile. 

There are a number of things you need to do prior to heading out. Most important is to check on the weather. You absolutely have to know the weather situation before you snowmobile. It bears repeating that getting caught outside in an Arctic storm puts your life at risk, so this is a situation that you want to avoid as much as possible.

Next, remove any snow or ice from the controls, instruments, seat and footrests of the snowmobile. Clear all the lights of dirt, slush or snow and make sure they operate properly. Check that the track and idler wheels are free to turn and not frozen (make sure you use a wide base mechanical stand designed for a snowmobile to properly support the machine while doing this). Check the brake control lever to make sure the brakes will be fully applied before the lever reaches the handlebar grip. Make sure the brake lever fully returns when released. Check that the parking brake operates properly. Try the throttle control several times to ensure it operates smoothly and easily. Make sure the throttle returns to the idle position when released. Test the tether and engine cutout switches, ignition switch, headlamp (hi-lo) switch, taillight, brake light and pilot lamps. Check the gear shift lever position (this is important on snowmobiles with a reverse gear). Ensure the skis and steering operates freely. Make sure that when you shift the handlebar, the skis move a corresponding amount. Check the fuel and gas levels. Look for fluid leaks. If there is an air filter, ensure it is free of snow. Make sure all storage compartments do not contain any heavy or breakable objects and that the door latches properly. Ensure the snowmobile hood is also properly shut and latched. 

Make certain the snowmobile is pointed away from people or objects before you start it, and that no one is standing in front or behind the machine.

You need to bring certain items in case an emergency develops. These include a first aid kit, survival kit, radio or satellite phone, basic tool kit and parts to make simple repairs, extra mittens and socks and an extra key for the snowmobile. You should also have enough food and water for you for your trip as well (in addition to the supplies in your emergency kit).

There are some steps you can take to make your snowmobiling trips as safe as possible. To start, never ride alone. Avoid riding at night or in the evening, if possible. Even during the day, keep your headlights and tail lights on at all times. Ride at a reasonable speed. Watch out for other snowmobiles and never assume you know what another snowmobile rider will do. Know the terrain you will be riding across – study it using maps if available or by talking to others you have made that trip before. Be careful of objects hidden under a thin snow cover. These will usually be indicated by either a sudden bump or depression in the snow. Avoid patches of open ground, or fallen debris like tree branches on the trail. It may sound obvious but snowmobiles need snow to operate and running on anything else is not safe.

Be particularly careful riding over lakes or rivers. Falling through thin ice and open water is a leading cause of snowmobiling fatalities. Current and moving water can erode the ice from underneath making ice look safe when it really isn’t. For these reasons, avoid crossing lakes and rivers wherever possible. If you have to cross a river or lake, wear a buoyant snowmobile suit and carry a set of ice picks on your person. Once you start crossing, don’t stop until you reach the other side. Don’t follow immediately behind another snowmobile; maintain some distance between you. That way, if a problem develops with one of your colleagues you will be clear of the situation and be able to call for aid and/or assist with the rescue, instead of caught in the problem. For the same reason, avoid traveling in single file 

If you do break through the ice or fall into open water, follow these steps:

Don’t panic. 
Kick vigorously and swim to the nearest ice edge. 
Try to pull your body onto the ice. Ice picks help tremendously (keep kicking; it will help push your body out of the water). 
Once clear, roll away from the water onto stronger ice (remain lying down while you do this to decrease the pressure on the thin ice near the water’s edge). 
Stand, keep moving and find shelter quickly.

You also need to be particularly careful when riding in the dark. Nine out of 10 snowmobiling fatalities occur after dark. Visibility is greatly reduced so potential hazards are much more difficult to see. It is also much easier to become disoriented or lost at night. One way to reduce the risk of an incident occurring is to slow down, so that you don’t overdrive your headlights.
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