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6.0  Safe Traversing Practices  
 

Introduction 

Most field employees enjoy the challenge of traversing. It is important to exercise good judgement 
at all times, as a fall in isolated or rough terrain can be life-threatening especially when you are 
alone. An entire field party may be placed at risk when one member is injured. Statistics collected 
over the past 25 years by the Association for Mineral Exploration British Columbia (AME BC) 
indicate that slips and falls average about 45% of all lost workday accidents in the exploration 
industry in western Canada. Do not take chances. 
 

6.1 Risks and Hazards 

 

Traversing is inherently risky and the risks are greater when field crews are not sufficiently aware 
of local hazards. The risk of injury is higher when traversing in hazardous terrain such as in 
mountainous areas with cliffs, canyons, fast-flowing streams, or rivers, and where there is 
potential for avalanches and falling into crevasses. Lack of training in safe methods of traversing 
(including training by experts), lack of helicopter support, traversing alone or with too small a field 
crew contribute to an increased risk of injury or death.  

 

The following are some of the risks and hazards that may be encountered during traversing:  

 Slips, trips and falls caused by working on steep, rough or slippery ground, wearing 
inadequate footwear, balance difficulties when carrying heavy packs, exploring near 
abandoned mine openings  

 Impact injuries caused by flying rock chips or rock breaking away when sampling, falls of 
rock from overhead   

 Risk of wildlife attacks: bears or other large mammals, crocodiles, venomous snakes 

 Health risks caused by temperature extremes, high altitude, unsafe drinking water, local 
diseases, inadequate first aid support in remote camps 

 Hypothermia and hyperthermia caused by wearing inadequate clothing when working in 
temperature extremes, getting cold and wet, dehydration, working alone and not 
recognizing the symptoms 

 Getting lost caused by inadequate training to use navigational equipment, loss of battery 
power for equipment, working with insufficient map coverage for the area, panic 

 Stranding caused by transportation breakdown, communication breakdown, injuries, 
rising water levels due to weather, flash floods, getting lost 

 Potential survival situation caused by injuries, transportation breakdown, wildfires, falling 
into water, breaking through ice, animal attack, getting lost, not following the emergency 
response plan (ERP) 

 Security risks caused by the presence of local armed groups, potential for kidnapping  

 Risk of being shot by hunters when traversing during hunting season 

 Loss of property and/or injuries caused by forest and brush fires 
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6.2 Responsibilities (Due Diligence) and Traversing  

 
Exploration companies and their employees have certain due diligence obligations when 
traversing is part of project work (refer to section 1.2 Due Diligence with Respect to Safety).  

 

Exploration Companies  

 Make sure the health and safety of each employee is protected at every work location – 
including field crews on traverse. 

 Comply with occupational health and safety (OHS) legislation and regulations; this is 
particularly relevant regarding employees who traverse alone. 

 Develop project safe operating procedures (SOPs) and emergency response plans 
(ERPs) that address the risks and hazards related to traversing. Should an accident 
occur, a company cannot demonstrate defence of due diligence when it lacks SOPs and 
ERPs. 

 Training: Make sure employees have appropriate training by qualified personnel (trainers) 
to use their equipment and they know how to mitigate risks and hazards to traverse 
safely. 

 Make sure supervisors are competent and trained and provide appropriate supervision of 
their employees. 

 Consider hiring specialists when working in hazardous terrain (e.g., glaciers, 
avalanches). Consider hiring knowledgeable, experienced local people who know the 
land when it is appropriate (e.g., jungle, polar bears). They may help plan, train workers 
or participate on traverses. 

 Provide sufficient and appropriate equipment to enable employees to traverse safely.  

 Provide employees with current information regarding local health risks (e.g., hepatitis, 
malaria, Chagas disease). Inoculations should be up-to-date, especially for tetanus and 
those required for overseas work. 

 Make sure employees are in good health and are physically capable of traversing safely. 

 

Project Supervisors and Camp Managers  

 Perform risk assessments of the project area and include analyzing traverse areas.  

 Develop written site specific SOPs and ERPs that address the risks and hazards 
identified in the risk assessments.  

 Provide training to make sure employees are competent in the use of their compass, 
GPS (global positioning system) unit, maps, communication equipment and are familiar 
with the SOPs and ERPs. Training should be a part of, but not be limited to, site induction 
meetings and daily routine planning sessions. Training should include other means that 
make sure traversing employees are aware of the risks and hazards they face. 

 Provide appropriate supervision for employees on traverse. Provide a tracking system for 
traversing employees and make sure they record details of their planned traversing 
routes and check in when they change plans. Make sure employees follow the SOPs. 

 Understand the duties of and work with employees hired for special work (e.g., trained 
bear guards, mountaineering or avalanche specialists). 
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Employees  

 Be aware of the risks and hazards associated with the project site and traverse areas.  

 Follow SOPs regarding traverse safety. Follow check-in schedules, keep track of your 
location and use personal protection equipment (PPE) while traversing.  

 Be prepared. Know the weather forecast and always carry appropriate clothing and gear, 
including portable communication and survival equipment.  

 Work within your physical limitations and do not take chances.  

 Follow training provided by the employer and instructions provided by the supervisor. 

 Build up physical stamina and endurance before starting field work to prevent injuries due 
to exhaustion and physical overexertion. 

 

6.3 General Traversing Guidelines  

 

Seek guidance when planning projects or traverses in new or unfamiliar terrain. Make inquiries 
with knowledgeable people who may provide tips about local conditions (e.g., experts, locals, 
logging companies, government officials). Use experienced exploration personnel to help plan or 
run a new project or exploration program. While manuals or guidelines may alert you to problems 
you may not have thought of, they are no alternative to having specialized and experienced help. 

Consider hiring specialists or knowledgeable, experienced, local people to help plan and 
participate on traverses in hazardous or new terrain. This includes people with expertise in 
mountaineering, avalanches, glaciers, building ice roads, clearing jungle trails, and security staff 
(including trained bear guards). In some countries exploration and surveys may be carried out in 
highly populated areas with unique hazards such as complicated access problems or security 
issues. In these situations, employ a trusted local guide who can steer employees away from 
potential dangers (refer to Chapter 12. Travel Safety and Security). 

 

Field Trips and Group Traverses  

 When traversing from vehicles, make sure everyone in the party knows the planned 
route, the destination and the distance. Decide whether to hide the keys on or near the 
vehicle or have someone carry a second set. 

 Everyone should know what equipment is required for the traverse. As a minimum, 
always take first aid and survival kits and water, as required. 

 The party should proceed at a pace so that no single person or small group lags behind 
or forges ahead. This is especially important when traversing in remote areas or in 
countries where some participants are not familiar with the area, customs or language. 

 See section 6.4.10 Working Along Roads, Highways and Railway Cuts for additional tips. 

 

Permissions  

 Obtain permits or permission from the authorities having jurisdiction (AHJs) to enter, 
cross or conduct surveys on the land, as required. The term “AHJ” includes governmental 
departments, mines inspectors, landowners, aboriginal groups etc. Give complete 
information to landowners and traditional land use groups regarding time, place and 
methods of transportation that will be used and whenever there are special plans (e.g., 
the use of helicopters, carrying out fixed wing geophysical surveys). 
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 Abide by the requests of landowners regarding the use of water, roads, stock gates etc.  

 When securing permits to enter native or aboriginal areas, check for sacred sites and try 
to plan traverses that avoid crossing such sites. Refer to section 3. Archaeological & 
Cultural Sites in the Excellence in Environmental Stewardship Toolkit on the e3 Plus 
website: www.pdac.ca/e3plus  

 

6.3.1 Development of Safe Operating Procedures  

 

Site specific safe operating procedures (SOPs) should be based on the observations and 
conclusions of risk assessments of the traverse areas. They should include but not be limited to 
the following measures: 

1. Compliance: Comply with the applicable jurisdictional regulations regarding working 
alone, wildlife, firearms, relevant transportation regulations, Mines Acts and Regulations 
as well as federal, provincial, territorial and municipal regulations. Obtain all required 
permissions and permits. 

2. Safe operating procedures: Develop SOPs that address site specific risks and hazards. 
These may include dangerous terrain such as cliffs, canyons, specific unstable ground, 
potential technical mountaineering with glaciers and avalanches, crossing water bodies, 
the use of vehicles or aircraft, firearms and dangerous wildlife, potential security risks, 
and the use of audio entertainment equipment.  

3. Emergency response plans: Develop site specific ERPs. Develop procedures that 
address potential injuries, wildlife encounters, survival issues and rescues, including 
evacuation from the most remote and difficult terrain in the traverse areas.  

4. Traverse in pairs using the “buddy system”. Traversing alone is not recommended. 
Follow all applicable regulations when traversing alone is permitted (see section 6.3.6 
below and refer to section 2.1.1 Working Alone Versus the “Buddy System”).  

5. Planning traverse routes: Plan traversing routes carefully using the best possible maps, 
air photos and local knowledge. Plan routes that are safe – no route or sample is worth 
an accident. Take into account worker fitness, required emergency caches, and potential 
support from helicopters, boats or ATVs to gain safe access to remote places.  

6. Equipment: Carry sufficient equipment, gear, and emergency supplies appropriate for the 
terrain, climate, and degree of risk. This includes good footwear, clothing, appropriate 
communication equipment, compass and maps, GPS unit, Personal Locator Beacon 
(PLB) as required, extra batteries, a personal survival kit, first aid kit, and enough food 
and water to cope with an emergency overnight stranding or injury. 

7. Tracking system: Develop a system to keep track of all employees including field crews 
on traverse. Record the following in a central location: all traverse routes, drop off and 
pick up points and their alternatives, estimated times of arrival and return, potential pick 
up locations for emergencies and other pertinent information. The whiteboard or maps 
with the tracking system must be accurate and updated throughout the day as changes 
are called in. When employees work out of an office or hotel, they should leave their 
route and estimated time of return with a responsible person who will know what to do if 
they do not return (e.g., supervisor, hotel manager, spouse).  

8. Communications: Set up and adhere to a communication schedule between the project, 
camp, or office and employees on traverse. Employees should notify the responsible 
contact person when they change plans, encounter problems such as a bear, or are 
delayed.  

 

http://www.pdac.ca/e3plus
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6.3.2 Emergency Response Plans  

 

Emergency response plans (ERPs) should include potential emergencies that may occur while 
traversing in the project area. Use the relevant sections below within section 6.4 Traversing in 
Specific Terrain to help identify risks and hazards to address in site specific ERPs. Refer to 
Chapter 3. Emergency Response for additional information. 

 Plan ERPs that will best use company, contractor and government resources to provide 
medical care, evacuation and location of missing or overdue persons. Incorporate 
traversing ERPs into project, office and regional ERPs. Employees and personnel 
designated to assist during an emergency should be fully informed of the plans, receive 
relevant training, and demonstrate knowledge of how to implement them. Keep a copy of 
site ERPs in the district office as well as posting them at the project base. Test the plan to 
make sure all the contact numbers work. 

 Each field party should have a written plan that includes what to do if crew members 
become separated, are injured or involved in an accident, face a survival situation, are 
late reporting in or are missing. While traversing, field partners should note potential 
hazards and discuss any potentially dangerous developments while en route.  

 In very remote areas consider equipping employees with Personal Locator Beacons 
(PLBs) that tie in with government search and rescue operations. If they are carried, a 
protocol system must be set up with the government to avoid launching a full scale 
search when a charter aircraft can reach the person in distress (refer to Chapter 7. 
Knowing Your Location). 

 Medical conditions: Inform your supervisor and co-workers about all allergies, medication 
requirements or adverse reactions you might experience and teach co-workers to 
recognize symptoms of any impending attack. Co-workers need to know how to 
administer medication (e.g., insulin, epinephrine). Should an attack occur, you may be 
unable to administer medication to yourself. A stressful situation can trigger some 
symptoms such as diabetes or asthma. If you require a medical kit, keep it on your 
person at all times (e.g., EpiPen, insulin). Do not leave it in camp or a hotel room. If you 
regularly take prescription medication, keep a 3-day supply in your day pack in case you 
become stranded. 

 Use the relevant sections below in 6.4 Traversing in Specific Terrain to help identify risks 
and hazards to address in site specific ERPs. Refer to Chapter 3. Emergency Response 
for additional information. 

 

6.3.3 Training for Safe Traversing 

 

Employees should receive training to recognize, avoid and address local risks and hazards in the 
field area, as required. New employees to mineral exploration will be unaware of many of the 
risks and hazards they may encounter. They are not aware of what they don’t know. Therefore, 
new employees should work with experienced employees familiar with the terrain, climate and 
altitude etc. Experienced exploration personnel who begin work in unfamiliar terrain should 
receive training relevant to the new terrain. Everyone needs the knowledge and equipment 
required to address emergencies. 

 

Training should cover: 

 Company and site specific SOPs regarding traversing  

 Proficient use of all navigational, communication, emergency equipment and aids 
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 Risks and hazards of the area, which may include hazardous terrain, hypothermia, 
hyperthermia, high altitude, dangerous wildlife, and weather-related hazards. 

 Site transportation risks and hazards (aircraft, vehicles, ATVs, snowmobiles, boats, as 
appropriate) 

 ERP procedures 

 Appropriate survival strategies  

 Special equipment required for field work (e.g., chainsaw, ice axe, crampons, ropes) 

 Basic first aid, as required 
 

6.3.4 Day Pack Equipment  

 

When traversing, your life may depend on the contents of your day pack. Carry enough gear and 
equipment to communicate, establish your location and enough clothing and emergency supplies 
to survive an unexpected night or two in the worst weather conditions. Some items will be useful 
each day, but some items can be stored in the bottom or pockets of the pack for use when 
needed. Everyone has personal favourites in addition to the essential items. 

 Choose a day pack made of strong fabric with strong zippers that will take wear and tear. 
The shoulder straps and waist belt should be wide and comfortable. Interior dividers and 
exterior pockets are helpful for storing frequently used items. A bright colour will increase 
visibility and a waterproof pack cover is essential in wet or snowy regions. 

 Take weather extremes into account and make sure the equipment can stand up to these 
conditions (wind, rain, snow). 

 The site safety induction meeting at the beginning of the season should cover what 
equipment is considered essential for traversing in terms of location and the (1) terrain, 
(2) time of year and (3) distance from the project or camp.  

 Each day, assess what will be needed in addition to the basic equipment, especially in 
terms of the terrain and if there will be air or ground support. You want take enough, yet 
avoid carrying such a heavy pack that you are more susceptible to having an accident. 

 At cold work sites, keep all electronic gear inside many layers of clothing rather than in 
the pack. Use them sparingly and quickly and replace them inside your clothing. 

 

Equipment for traversing 

Use the following lists to identify appropriate equipment for traversing. While experience is the 
best teacher regarding what to carry, it is important to be sensible and take sufficient but not too 
much equipment. Consider what is “essential” for finding location, communication, first aid and 
survival, as indicated in bold.   

 Satellite phone, two-way radio or mobile/cell phone, as appropriate 

 Maps and air photos 

 Compass – Attach it to yourself so it won’t get lost; verify the magnetic declination  

 GPS unit  

 Extra batteries for GPS, communication equipment  

 Knife or “Leatherman” type multi-tool – keep the knife blade very sharp 

 Matches in waterproof container – in several places including in a pocket 
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 Lighter, additional fire making equipment  

 10-15 m paracord or light strong rope  

 Emergency space blanket or light mountaineering tarp 

 Small first aid kit – plus a 3-day supply of personal medications including epinephrine, 
as required 

 Helicopter signal cloth – fluorescent orange 

 Signal mirror  

 Rain gear 

 Extra warm clothing in waterproof bag 

 Water (2 litres minimum) 

 Sunscreen 

 Hat(s) – for sun, cold 

 Flares and flare gun – good ones   

 Whistle 

 Bug spray  

 Mosquito head net and/or jacket (depending on region) 

 Bear bangers and pepper spray, as appropriate 

 Altimeter (for mountainous areas) 

 Sunglasses  

 Spare glasses – if you need them to read your map  

 Water purification tablets and/or iodine (follow instructions carefully)  

 High energy food packets (e.g., chocolate bars, dried fruit, nuts) 

 Extra pair of socks 

 Sample bags and sampling tools 

 Axe or folding saw – mandatory if cutting helicopter pads or there is potential for 
remaining out overnight in wooded regions 

 Toilet paper 

 Small roll duct tape 

 Wrist watch 

 Personal Locator Beacon (PLB), as required  

 

Extra Items Carried by Some Experts 

 Large orange garbage bags (for tent, keep gear dry) 

 Small first aid booklet, small survival booklet appropriate for the field area  

 Solid fire starter cubes  

 Wire saw – if knife does not have a saw feature  

 Metal cup – can boil water, soup cubes, tea bags 

 Flashlight or head lamp and extra batteries and bulb 

 Light sticks 

 Fishing line and hook 

 Water treatment filter 

 Length of plastic tubing for a siphon  
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 Lip balm 

 High visibility clothing when there are hunters in the area 

 Firearm (only with proper firearms certification) when working in high risk areas (e.g., 
polar bear country) 

 Lightweight mountaineering/climbing tarp for emergency shelter 

 Walking stick 

 Bar of soap in a container 

 

Small First Aid Kit 

All first aid kits should meet required government regulations (e.g., regional Workers’ 
Compensation Board specifications in Canada) rather than the arbitrary list of some private 
supply company. If necessary, supplement with: 

 6 sterile wound cleansing towelettes in individual packets  

 6 or more waterproof adhesive dressings in assorted sizes  

 1 pressure bandage – especially if chainsaw work is done  

 A few large dressings  

 Triangular bandage  

 Roll of tape  

 Ace bandage (crepe, elastic) 

 Several pre-packaged tablets of Advil or aspirin for pain, antihistamine for insect bites or 
stings 

 1 wallet sized instruction card with emergency contact numbers  

 Small first aid booklet   

 

6.3.5 Clothing 

 

Choose your field clothing carefully. The most suitable clothing for fieldwork depends on climate 
conditions and terrain; it should be durable and good quality. Clothing should suit the type of 
activity – continuous or intermittent activity level, snowmobiling, working on water etc.  

 

Clothing should meet certain criteria:  

 Comfort: Avoid clothes that constrict freedom of movement. Loose clothing is cooler than 
tight clothing in hot temperatures. Wear layers that are loose enough to allow air to be 
entrapped for greater insulation from cold temperatures. Remove layers as necessary to 
control sweating.  

 Safety: Clothing should provide protection from various environmental hazards (e.g., 
heat, cold, rain, snow, wind, UV radiation, insects). 

o Wear high visibility clothing while traversing. This will help to locate you if necessary. 
In addition, some wild animals may be less likely to attack. Wear a “hunter orange” 
hat and vest during open hunting season. (Consider postponing field work during 
open hunting season.) Reflecting safety vests are required when working around 
heavy equipment. 

o Items should never be so loose or frayed that they could catch in machinery or on 
vegetation.  
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 Survival: Dress appropriately (in layers) to protect yourself from exposure to weather 
conditions (e.g., deserts, high altitude, tropics or the Arctic). Always take extra clothing on 
traverses so an unexpected stranding will only be an uncomfortable rather than a life-
threatening situation. In a crisis, your chances of survival diminish when you have 
inadequate clothing.  

 Minimize water accumulation in clothing from sweat, rain or snow. Innermost layers 
should wick moisture away from the skin surface. The ideal outer layer should be 
permeable enough to allow sweat to evaporate from the outer surface; it should be 
windproof and waterproof enough to prevent rain or snow from penetrating.  

 Rain gear should be suitable for the temperature and humidity where you work. Ask 
experienced workers for recommendations for the area. Water-resistant gear is 
inadequate, especially when you are working hard and sweating. Inadequate rain gear 
may advance the development of hypothermia. The pieces of rain gear should overlap 
sufficiently so rain does not leak into your remaining clothing. Always take rain gear if 
there is even a remote chance of rain and put it on before you get wet. 

o Ideally, rain gear should be made of waterproof, windproof, breathable fabric. 
“Waterproof breathable” fabrics (see below) are designed to allow sweat to 
evaporate and pass through the fabric, yet keep rain from penetrating the fabric 
and getting your regular clothing wet. This rain gear functions adequately as long 
as the outside vapor pressure (humidity, rain) does not exceed the internal vapor 
pressure (your evaporating sweat). It won’t keep out heavy rain. When worn in 
temperatures below freezing, sweat may freeze on the inside when the vapor 
meets the cold external surface of the rain gear. 

o Coated nylon rain gear is non-breathable. It keeps water out but keeps your 
sweat inside unless there are well placed mesh panels that allow sweat to 
escape. Often, panels on the back of a rain jacket will be blocked by your day 
pack. 

 Fibre content: Consider the fibre content when selecting clothing and choose what is 
comfortable for the work environment. Fibres have various characteristic properties.  

o Wool retains warmth even when it is wet (but it is heavy when wet). Wool 
provides very good insulation and dries relatively quickly. Look for products with 
fine woollen fibres such as merino. 

o Polyester polar fleece and microfiber provide excellent insulation and they dry 
quickly. Outer wear and underwear made of these fibres come in several weights 
for various weather and temperature conditions.  

o Down provides good insulation and warmth only when it is dry. Once down is 
wet, it mats easily and loses most of its insulation value.  

o Cotton is an excellent fibre for warm and humid conditions as it absorbs sweat 
and allows evaporation at a slow enough rate to make you feel cool. Cotton 
clothing is a poor choice for cold and/or rainy conditions as it does not retain 
insulating properties when wet. Avoid cotton jeans and cotton long underwear 
when working in cold and/or wet conditions because they dry slowly.  

o Synthetic blends: Consider choosing work clothes made of a tightly woven fabric 
with a combination of about 65% polyester and 35% cotton. This fibre 
combination functions well in many climatic conditions because it dries quickly 
and resists abrasion. It is especially good in cool, wet conditions. Some types of 
sports clothing made of synthetic blends are considered more comfortable than 
cotton in hot climates. 

o “Waterproof breathable” fabrics (e.g., Gore-Tex, eVent) are constructed of 
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laminated fabric layers with tiny holes that ideally are large enough to permit 
evaporated sweat to pass through the fabric yet too small to permit rain to pass 
through and make you wet.  

o PVC (polyvinyl chloride) coated fabrics are waterproof and have no moisture 
transfer properties (non-breathable). Polyurethane coated fabrics do not stand up 
to body oils or wear as well as PVC coatings.  

 Footwear: Boots should suit the climate, the terrain and the required work. Boots should 
provide good ankle and foot support for working in rough terrain. Ask experienced 
employees if you need advice. Follow the manufacturer’s suggested care routine, 
although sometimes local knowledge is more useful (i.e., in some circumstances boots 
dry faster when they are not waterproofed).  

o Backpacking boots are comfortable when carrying heavy loads on rough terrain. 
They offer good foot and ankle support.  

o Mountaineering boots are higher and stiffer than backpacking boots and provide 
better support to help prevent slips on rock, ice and snow. They are designed to 
be worn with crampons, as required. They are insulated and may be made of 
leather or plastics; some are double insulated with removable liners. 

o Arctic cold weather boots should be waterproof with rubber, leather or Cordura 
uppers. They should be worn with felt liners (some have a thermal layer).  

o Gaiters: Consider wearing gaiters, especially in mountains and in deep snow. 
They keep your feet dry much longer, prevent stones, soil and snow from getting 
into boots and protect loose pant cuffs from fraying. Gaiters that come up to the 
knees help keep your legs dry in wet areas (e.g., alpine grassy meadows, thick 
moss such as that found in BC and Chile, areas of permafrost, frost boils or liquid 
mud). Wearing gaiters may help prevent snakebite.   

o Caulked boots have nails in the soles for traction on wet logs. They may be 
leather or rubber and may be suitable when working in wet, slash forested areas.  

o Rubber boots should keep your feet dry when you are working in wet conditions, 
but they offer little foot support and are sweaty.  

o Snakeboots: Although they are hot to wear in warm climates, high leather 
snakeboots are recommended as it is more difficult for fangs to penetrate leather 
than fabric. Combine high leather boots with gaiters and long pants for more 
protection. 

 

Cold Weather Clothing Tips 

Try not to work up a sweat, as it will make your clothes wet and then it is easier to get chilled. In 
his article Cold Weather Clothing, Dr. Gordon Giesbrecht stresses the importance of choosing the 
correct clothing for cold weather.  

 Clothing layers should function well together. Wear layers you can loosen and take off 
easily when you become warm.  

 Inner layer: This layer should wick water away from your skin when you sweat. Polyester 
is recommended. 

 Middle layer(s): These layers should be designed to keep you warm. Several thin layers 
of wool and/or polyester fleece are recommended rather than one thick layer. Remove 
one or more layers at a time to help control body temperature. 

 Outer layer: This layer needs to be wind and waterproof, but permeable, so Gore-Tex, 
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eVent, Cordura and similar fabrics are recommended. Water vapor must be able to 
escape. If you sweat and remain damp you will get chilled, which can lead to 
hypothermia. 

 In Arctic winter conditions, wear a loose-fitting, Arctic rated, long, down or fibre-fill parka 
or anorak with a deep hood, mitts, insulated pants and very warm insulated boots.   

o Protect your head, which is very vulnerable and can lose up to 30% of all body 
heat when exposed to cold. Wear a good warm hat (wool or fur recommended). 
Wear a hard hat liner when a hard hat is required. 

o Protect your hands with gloves, preferably several layers. The inner most layer 
can be thin fleece or polyester so you can do delicate jobs such as writing, 
phoning, or taking compass or instrument readings without removing them. The 
outer layer should be windproof or waterproof mitts with extra insulation. It is 
handy to have a patch of fleece on the back of the outer mitt to use to wipe your 
nose. Carry spare gloves in your pack. 

o Protect your feet by wearing dry layered socks; wear wicking polyester inner 
socks and thick warm wool outer socks. Carry extra in your pack. Wear boots 
with removable insulated liners suitable for cold and/or wet weather. Have spare 
insoles and liners to use on alternate days so they dry out completely.  

o Keep clothes clean to preserve their insulating features. Brush off snow and frost 
before entering a warm building to help keep clothing dry. Hang them to dry after 
work. 

o Protection from UV radiation: Protect eyes by wearing dark sunglasses or 
goggles with UV protection and nose pieces, especially when working on 
reflecting snow surfaces. 

 Information about clothing suitable for cold conditions is available at the following 
websites: 
http://www.umanitoba.ca/faculties/physed/research/people/giesbrecht/Cold_Weather_Clo
thing.pdf   
http://www.ccohs.ca/oshanswers/phys_agents/cold_working.html  

 

Look for the following features when buying cold weather clothing: 

 Zippers that can be opened while wearing mitts 

 Armpit zippers for ventilation 

 High collar and a good insulating hood (fur trimmed is good in very cold regions) 

 Big pockets with horizontal openings – you can put lots in them and items are less likely 
to fall out, especially when they have Velcro closings 

 Sleeves with elastic cuffs inside the sleeve to prevent cold air blowing up your arms 

 Long jackets to keep your trunk area warm 

 Balaclava or face mask with high insulating qualities 

 

Hot Weather Clothing Tips  

 Wear a light coloured, long sleeved shirt and long pants for protection from sun, insects 
and prickly vegetation. 

 Long trousers should be made of very sturdy fabric (e.g., Cordura) to prevent rips from 

http://www.umanitoba.ca/faculties/physed/research/people/giesbrecht/Cold_Weather_Clothing.pdf
http://www.umanitoba.ca/faculties/physed/research/people/giesbrecht/Cold_Weather_Clothing.pdf
http://www.ccohs.ca/oshanswers/phys_agents/cold_working.html
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sharp and spiked vegetation (e.g., cactus, cholla, agave, spinifex). 

 Clothing should fit loosely to allow air to circulate on your skin and evaporate sweat. 

 Cotton and some synthetic blends are good choices as they absorb sweat from your skin 
and evaporate slowly enough to create a cooling effect.  

 Wear a wide brimmed hat to protect your face. 

 Wear sunglasses with lenses that protect eyes from UV exposure, as required. 
 

6.3.6 Traversing Alone Versus the “Buddy System” 

 

In Canada, most exploration projects are classified as mine sites by provincial and territorial 
Mines Safety Acts and Regulations. These regulations usually prohibit employees working alone 
unless there is a written system in place that includes safe operating procedures (SOPs) to 
ensure the health and safety of workers when they work alone or in isolation (refer to section 
2.1.1 Working Alone Versus the “Buddy System”).  

The PDAC Health and Safety Committee recommends against mineral exploration companies 
permitting employees to work alone in the bush. It is best practice to traverse in pairs as it is 
always safer.  

 

When traversing with a partner: 

 Remain in sight of each other in high risk areas, which includes very rough terrain or 
where wildlife is perceived as a major threat.  

 When working in low risk areas at some distance from each other, partners should make 
radio or visual contact at regular intervals. The maximum distance and the frequency of 
required contact will vary depending on terrain, vegetation density, weather and wildlife 
risks etc.  

 Do not share essential equipment. Each partner should be fully equipped with up-to-date 
maps and air photos, a compass, a GPS, two-way radio or sat phone, extra batteries, 
survival kit, and signal devices – and know how to use them properly.  

 When one worker is more experienced than the other, the junior worker should be 
learning as he or she traverses, not just accompanying the senior.  

 
Although the PDAC Health and Safety Committee strongly encourages using the “buddy 
system” for fieldwork, situations may arise when employees are asked to work alone. 
Employees should be aware of their right to refuse to work in situations where they feel unsafe, 
or when they feel inadequately trained to perform a task safely (refer to section 1.2.1.2 Right to 
Refuse Unsafe Work).  

 
If an employee agrees to work alone: 

 Carefully follow the relevant guidelines in section 6.3.1 and written company SOPs 
regarding working alone. 

 Tracking your location: Someone with authority and ability to organize help should know 
where you plan to work and when you will return. Give them a map with the route 
information. Depending on the circumstances, the person could be your co-worker, 
supervisor, or even a hotel manager. 
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 Establish check-in times and stick to them. Call the contact person when you change 
plans and when you return. Take appropriate, dependable and functioning 
communication equipment (satellite phone, two-way radio, or mobile/cell phone) and 
spare batteries. A company should consider requiring a satellite phone for any employee 
who works alone in a remote area. 

 Carry a written copy of the ERP. Always carry appropriate and sufficient survival and first 
aid equipment in the field. Have an up-to-date first aid certificate. Be prepared and know 
what to do should you become lost or injured. 

 When working from a vehicle, leave a copy of a grid or sketch or map and the proposed 
route in the vehicle. Leave a note specifying any changes in plans. 

 Periodically check the vehicle safety equipment (e.g., first aid and survival kits, fire 
extinguishers). 

 When contractors are working alone in the field, they should be assigned a contact 
person. 

 

6.3.7 Traverse Planning Tips  

 

Careful planning makes traversing safer and more productive. Critical planning issues include but 
are not limited to the following topics: 

 Be aware of specific hazards that will vary each day when planning the route, the drop off 
and pick up points and alternates. Avoid impassable terrain and potentially very 
hazardous areas. 

 Develop a check-out routine to use before field parties leave camp. Verify that each crew 
member has recorded (1) the planned traverse route, (2) the drop off and pick up points, 
(3) the estimated time of return, and (4) has put all their essential gear and supplies in 
their day pack. 

 Be prepared for changing conditions that may impact your progress on traverse, such as 
lightning storms, inversion or ice fog layers in mountains, descending cloud cover, strong 
winds and heavy or torrential rains, snow squalls, whiteouts, rapid temperature changes.  
These may limit visibility and affect your ability to establish your location and/or the time 
and place of a scheduled pick up. 

 Plan easier traverses early in the season. Plan difficult traverses for a time when people 
are in the best physical condition and the weather conditions are most suitable. Try to 
schedule difficult traverses for times when extra crew, a helicopter, or other support will 
be available. 

 Plan to complete traverses in daylight and allow plenty of time to return to camp before 
dark. Be careful late in the day when you are tired and feeling less agile. Many slips, trips 
and falls occur at this time. 

 When planning a long traverse, have a backup plan in case it cannot be completed. 

 Consider altering the normal daily routine to take best advantage of the most comfortable 
working conditions. 

 Allow extra time for traverses in bad weather or through rough areas (e.g., dense brush, 
slash areas, old burned areas, jungle, boulder terrain). Haste often results in injury. 

 Plan for places where emergency caches can be placed and where emergency response 
pick ups and drop offs can be made. 
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 Take time to acclimatize before beginning heavy field work when you are flying from 
temperate conditions to work in places of extreme altitude, heat or cold (refer to Chapter 
9. Weather and Environmental Risks). 
 

6.3.8 Tips for Knowing Your Location  

 

Know how to use maps, a compass and a GPS unit and keep track of your location at all times. If 
you get lost or disoriented, it is unsettling and can be very dangerous if you panic. Stop whenever 
there is any doubt about where you are and backtrack as necessary to confirm your location. 

 Be competent using a compass and equip yourself with good maps, air photos, a GPS 
and extra batteries and carry them at all times. Do not rely solely on a GPS unit. 

 Verify the local declination setting on your compass. Magnetic declination changes from 
year to year and the correct declination is unlikely to match the number on your map. In 
places, a compass may be of little use depending on the latitude and longitude of the 
project.  

 GPS units: The readings may not be reliable when you traverse (1) through heavy 
foliage, (2) at very high latitudes where satellite coverage may be limited, (3) in steep 
terrain where the vertical component may not be reliable, and (4) when batteries are flat.  

 Each field employee is responsible for keeping accurate account of his or her location 
while traversing. Use several methods when necessary to keep track – pacing, compass 
sightings as well as GPS waypoints. 

 If possible, fly the route before beginning the traverse. Confirm the drop off, pick up and 
alternate pick up points with the pilot. Look out for wildlife (bears) and other potential 
hazards (cliffs, deep or rough water). Remember that (1) the topography looks flatter from 
the air than it actually is and (2) bears may be present whether or not you see them from 
the air. Be vigilant in bear country. 

 At the drop off point make sure you know exactly where you are before the transportation 
departs. 

 Estimate the time, distance, and altitude to be covered and decide on a “go – no go” 
point. If you have not reached this point by a specific time, it may be better to return 
rather than continue and not reach the pick up point by the designated time or by 
nightfall. Notify your transportation and check-in contact about the change in plans. 

 Keep track of “time vs. distance”, as it is easy to lose track of time while crossing difficult 
terrain, sampling or examining outcrops. Keep track of time to accurately estimate your 
arrival time at the pick up point or notify your transportation that you are behind schedule.  

 Do not confine your eyes to the ground. Remember to look up and around, 
noting landmarks etc. Make plenty of noise, especially in areas where wildlife might be a 
threat when surprised by your presence (e.g., along creeks). 

 If you must return along the same route, mark the route adequately (flagging tape, 
blazes) so it is visible from multiple directions. Use a method that is legal and causes the 
least environmental impact. 

 Pacing: Practice pacing skills where there is a chance to verify the distance, such as 
along survey lines. Learn how to adjust your pacing count for changes in terrain (e.g., 
dense underbrush, swamps, steep slopes). 

 When traversing in an area where others will follow (i.e., grid) leave two flags or flagging 
tape to identify a local hazard (e.g., bees’ nest, hole, dangerous flora). This will alert them 
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to the presence of a hazard. 

 Keep track of your location as you progress on traverse. STOP if you become disoriented 
and backtrack as necessary to relocate yourself. STOP if you become truly lost. 

 For information about navigation equipment refer to Chapter 7. Knowing Your Location. 
 

6.3.9 Communication and Signaling Tips  

 

 Before leaving camp each day, check that your communication equipment is functioning 
correctly, is fully charged and you have fully charged spare batteries.  

 Satellite telephones: In remote areas it may be advisable to be equipped with satellite 
telephones. Everyone should be trained to use the sat phones as they require certain 
procedures. Post directions and a list of emergency contact numbers in a central place. 
Carry the instructions for use with the sat phone. 

 In less remote areas, carry two-way radios, mobile/cell phones or a satellite phone – 
whatever gives appropriate coverage. When using a two-way HF radio to communicate 
with a pilot, make sure that the radio has the correct aircraft frequencies. Make sure there 
are an adequate number of two-way radios for field crews.  

 Program all the contact numbers you may possibly require into satellite phones or cell 
phones before leaving camp. When using two-way radios, confirm which channel 
everyone is using. 

 Confirm your drop off and pick up points on a map with the pilot or driver. Before 
commencing a traverse, identify the GPS co-ordinates of pre-selected pick up points with 
them. Several methods of communication may be necessary (two-way radios, HF radio, 
sat phone).  

 When you are dropped off by air support, make radio contact with the pilot to confirm that 
your radio equipment functions correctly. This will require the pilot to tune the aircraft 
radio to your radio’s frequency so do the frequency check prior to take off.  

 The planned drop off point may have to be changed due to conditions. Make sure any 
changes are communicated to camp and not just to the particular pilot or driver who 
dropped you off. 

 Follow a systematic call in schedule with your field partner and camp. Inform the camp 
and your partner if you encounter problems or change plans. Then you will learn if there 
has been a change in plans for your pick up transportation. 

 Carry extra signalling devices in addition to electronic devices (e.g., flares, mirror, whistle, 
fluorescent helicopter cloth).   

 Communicating or signalling your ground position to a pilot: It is very difficult for the pilot 
to see people on the ground waiting for a helicopter pick up when they are in shadow, in 
dark brush, in mist, rain, and in low light conditions etc. To attract a pilot’s attention, 
especially when you are not at the designated pick up spot:  

o Use the compass mirror to flash a signal to a pilot when the aircraft is in the right 
position and there is sun.  

o MOVE and wave bright clothing or fluorescent signal cloth. Tie several signal cloths 
together for a larger visual target. RUN and MOVE the cloth around as it is much 
easier to spot a moving object than a stationary one.  
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o Flares work when correctly used, but the pilot will not see a flare that is fired behind 
the aircraft.  

 For more information regarding communication equipment, refer to Chapter 19. 
Communications. 

 

6.3.10 Emergency and Survival Tips  

 

The successful outcome of an emergency or survival situation greatly depends on prior training, 
knowledge and preparation. Each day, consider the contents of your day pack and survival kit in 
terms of how and where you will traverse. Terrain and means of transportation may vary from day 
to day. Ultimately, you are responsible for your own safety and survival so be as self reliant as 
possible. 

 Equipment: Carry your survival kit, first aid kit, signalling devices, and extra food, water 
and clothing at all times – whatever is required should you become stranded. Be 
prepared even when it will only be a short traverse or a short job at a work site near 
camp; conditions may change or your transportation may fail to arrive. Keep your pack 
with you at all times. 

 Where changing weather or other factors may prevent a pick up (e.g., Arctic barrens, 
mountains, glaciers), set out an emergency cache(s) that contain sleeping bags, a small 
gas cylinder and stove burner, tent, water and emergency food rations in a convenient 
location – preferably at the pick up point. In some areas it may be advisable to include a 
sat phone with the cache. Place items in animal proof and waterproof containers. 

 Plan what action to take if the weather closes in and air support cannot return. Consider 
the factors of hypothermia, hyperthermia and traversing risks if you try to return to camp 
without transportation. In most situations it is far safer to stay put. Do not risk getting lost 
or crossing barriers that you would not ordinarily cross (e.g., rivers, streams, cliffs).  

 Keep up your safety awareness as you traverse each day. Watch for suitable sites for 
emergency shelter, developing storms, safe trees to climb or safe routes to avoid 
threatening wildlife. 

 Pay attention and be aware when risks and problems are adding up. Stop and assess the 
situation. Emergencies and accidents are frequently the culmination of a series of small 
predicaments or minor incidents. 

 If you become lost in bad weather, stop and carefully consider the alternatives. It may be 
advisable to seek shelter when you have sufficient supplies rather than attempt a descent 
to below cloud level. 

 In the event of a vehicle breakdown, leave a clear explanatory message (windproof and 
waterproof) with the vehicle if it is necessary to leave the site. This may avert a full-scale 
search for you. Remember, it is usually best to remain with the vehicle. 

 Carry a whistle. The sound travels farther than your voice.  

 Refer to Chapter 8. Survival for additional information. 
 

6.4 Traversing in Specific Terrain  

 

Competency, Training and Local Information  

Exploration personnel who are skilled and competent working in one specific terrain are not 
automatically competent when working in another terrain. When beginning work in a new terrain, 
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employees should receive sufficient training to do the work safely. Training should cover the risks 
and hazards in the project area and best practices for the terrain. Working below tree line in the 
Canadian Shield is very different from working in the Arctic barren lands. Conditions in the BC 
coastal mountains are very different from those in the Rocky Mountains or the Andes. When 
planning work in equatorial or desert areas, employees should have appropriate training and the 
company should hire local experts to help. Conversely, when a company hires employees from 
another country to work in Canada, they are obligated to train them so they can work safely in 
Canadian wilderness field conditions. It can be dangerous when employees are not aware of 
what they don’t know regarding local risks and hazards. This is particularly true for new 
employees and anyone who is new to a project area. 
 

6.4.1 Mountainous Terrain 

 

Risks and Hazards  

Specific risks and hazards of traversing in mountainous terrain include but are not limited to: 

 Slips, trips and falls caused by inadequate footwear, carrying heavy packs, rough steep 
ground and slippery surfaces 

 Stranding caused by inclement weather (fog, rain, snow, whiteouts, lightning, flash 
floods), transportation breakdown, rising water levels 

 High altitude health risks caused by lack of acclimatization, dehydration, hypothermia, 
frostbite, hyperthermia, sunburn  

 Health risks caused by hypothermia, and waterborne, insect-borne or other potential 
diseases (e.g., Giardia, malaria)  

 Helicopter accidents caused by bad weather, pilot fatigue, lack of training to carry out 
hazardous manoeuvres such as toe-in pick ups, overloading 

 Vehicle accidents caused by difficult driving conditions on winding mountain roads, 
inclement weather, lack of training for the vehicle and/or driving conditions  

 Off-road vehicle accidents caused by difficult off-road driving conditions (e.g., high risk of 
getting stuck, rollover), lack of training for the terrain 

 

Prevention and Preparation  

Mountainous terrain varies from forests and alpine glaciers to hot, humid jungles to barren 
deserts. If you work in mountainous areas, be thoroughly prepared for the climate, topography, 
wildlife and for potential isolation. Mountainous terrain is inherently more risky than flat terrain and 
reading instructions in a manual is not a substitute for training and experience. 

When a project is located in particularly risky mountainous terrain, the company should seriously 
consider hiring experienced mountaineering experts (e.g., high altitude, very steep terrain, 
snowfields and glaciers, avalanches, rock slides).  The experts should work with field crews either 
to train staff or on a continuous basis. Avalanche risk assessment and crevasse rescue are highly 
specialized tasks and require advanced level training and expertise.   

 Develop and follow SOPs for working in mountainous terrain. It is especially important to 
traverse in pairs. 

 Weather: Develop a thorough understanding of the weather patterns in the area. Local 
people or the weather office may be a useful source of information about when to expect 
sudden storms and the signs to watch for. 
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 Be aware of how marginal weather conditions increase the dangers of traversing. For 
example, clouds or fog may obscure cliffs, crevasses or avalanche slopes and you may 
not be aware of them until it is too late. Also, it is easy to lose direction or get confused 
when you encounter low clouds or heavy weather. Use your maps/air photos, compass 
and GPS.  

 Clothing: Wear appropriate clothing to address mountain weather conditions – sun, wind, 
rain and snow. Carry good rain gear and extra items for warmth; nights are cool at 
altitude even in equatorial regions. Boots should be very high quality, well maintained and 
provide excellent ankle support. Wear gaiters for additional protection. Wear a hat with a 
wide brim when it is sunny and carry a warm hat for cold days.  

 Survival: Always carry extra clothing and survival gear. In some areas, bad weather might 
strand you for days. In an emergency situation, extra clothing may make the difference 
between discomfort and disaster. Keep essentials in your pockets and never become 
separated from your day pack. Be trained in appropriate survival techniques (refer to 
Chapter 8. Survival). 

 Training and equipment: Be prepared with good quality equipment that meets the needs 
of the terrain, flora, fauna and weather. Know how to recognize and avoid dangers that 
may include crevasses, ice cliffs, hanging glaciers, avalanche chutes, cornices, whiteouts 
and rock falls. See section 6.4.2 below. 

 Health risks: Have a thorough understanding of hypothermia, hyperthermia and altitude 
illness. Become acclimatized; this may save your life.  

o Refer to section 9.9 Cold Injuries  

o Refer to section 9.10 Heat Illnesses and Solar Injuries 

o Refer to section 9.11 Altitude Illness  

 Carry and consume plenty of food and water throughout the day. Dehydration is a serious 
risk at high altitude and you need to be well hydrated and well fed to think clearly, 
especially in an emergency situation. Dehydration contributes to the advance of 
hypothermia, hyperthermia and altitude illness. Eat frequent small meals and avoid 
alcoholic beverages. 

 

Mountain Traversing Tips 

 Develop detailed emergency response plans for search and rescue. Learn survival skills 
appropriate for the region. Weather may strand a crew for days. 

 Try to maintain established communication schedules with the camp, project and office. 
Always leave detailed traverse route information and notify them of any changes. 
Weather and topography may interfere with communications.   

 Always carry good maps of the work area and the adjacent areas. Carry an altimeter; a 
GPS may be unreliable in steep ground.    

 Be aware of the habitats of any dangerous wildlife. Carry bear spray, as required. Refer 
to section 10.3 Bears.  

 Choose traverse routes appropriate to the skill and fitness level of the field crew. 
Continuously assess the route as you progress so you do not get into a difficult and 
perhaps life-threatening situation. 

 Avoid walking above cliffs on snow covered terrain where a fall can send you sliding over 
the edge. Do not glissade down snow slopes; if you lose control you may be injured. 
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 Avoid impassable areas. This includes cliffs, fast-moving cold water streams, deep water 
bodies, new beaver ponds, swamps, muskeg of unknown depth etc.  

 Be wary of narrow ridges, especially when they have snow, as there may be cornices 
(overhanging snow and ice) that appear solid but are, in fact, unsupported and may 
collapse.  

 It can be difficult and dangerous when traversing above timberline in fog or bad weather. 
Dangerous terrain such as cliffs below your route or avalanche slopes may be obscured. 

 Glacial polish can be very slippery, especially where wet vegetation meets the rock 
surface.   

 Steep slopes:  

o They are more difficult to climb down than climb up.  

o They seem less steep when viewed from above, which includes viewed from an 
aircraft.  

o If it is necessary to set aside your clipboard and hammer to climb and obtain a 
sample, the slope is probably too steep. Reassess the goal.  

o Do not descend a convex slope where you cannot see the bottom. 

o Gullies: In mountainous areas, gullies may appear to be the easiest access route 
up or down a slope. When traversing gullies, be aware of the hazards of loose 
rock, rock falling from above, unstable sides, and sudden changes in the degree 
of slope. They may end in a cliff or cornice and/or they may be particularly 
dangerous to descend. 

 Helicopters are frequently used to aid field work in mountainous areas. Know helicopter 
safety procedures. Locate yourself precisely on your map and never leave the aircraft 
without your day pack and survival kit, as something may happen to prevent it from 
returning as planned. Refer to Chapter 16. Aircraft. 

 Be aware of potential changes in stream levels. A hot sunny day can create enough 
glacial runoff to change a small stream into a deluge of meltwater. Also, tropical storms 
may cause rapidly rising stream levels or mudflows in a very short time. Know how to 
address the hazards of local streams and rivers (refer to Chapter 9. Weather and 
Environmental Risks.) 

 Refer to Chapter 5.7.1 Arctic and Alpine Terrains in the Environmental Stewardship 
Toolkit to learn how to reduce the impact mineral exploration, including traversing, in this 
terrain. 3 Plus website: www.pdac.ca/e3plus 

 

6.4.2 Snowfields and Glacier Terrain 

 

Risks and Hazards  

Specific risks and hazards when working in snowfields or glacier terrain include but are not limited 
to: 

 Slips, trips and falls caused by ice or wet, slippery surfaces, inadequate footwear and 
equipment (crampons, ice axe, ropes), crevasses, slopes of snow that may turn into ice, 
streams on glacier surfaces, glissading down slopes and going out of control  

 Injuries or death caused by avalanches, cornice collapse, rock falls, ice falls 

 Health risks: acute mountain sickness, hypothermia, sunburn, and snow blindness 

http://www.pdac.ca/e3plus
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caused by high altitude, cold wet conditions, exposure to ultra violet light 

 Stranding (potential survival situation) caused by transportation breakdown, 
communication breakdown (loss of battery power), injuries, inclement weather (fog, 
whiteouts, rain, snow)  

 Attack by bears (they may den in moraines and snow holes) 

 Helicopter accidents caused by bad weather, pilot fatigue, overloading, lack of training to 
carry out hazardous manoeuvres such as toe-in pick ups  

 

Prevention and Preparation 

 Consider hiring mountaineering experts with special glacial and avalanche expertise to 
train and work with field crews. Avalanche risk assessment and crevasse rescue are 
highly specialized tasks and require special training. 

 Develop and follow SOPs for traversing on glacier and/or snowfield terrain. 

 Clothing: It is often cold, foggy and wet for days at a time. Be prepared with gloves, good 
rain gear and lots of extra warm, dry clothing each day. Carry extra gloves and socks.  

 Suitable footwear: Take two pairs of boots to use on alternate days so one pair can dry 
out. Otherwise take extra liners. If possible, wear double boots with liners as they are 
warmer.  

 Special training and equipment: Be trained and only use proper procedures; do not use 
shortcuts. 

o Glaciers: Be trained in safe techniques, including crevasse rescue, and how to 
correctly use necessary equipment.  

o Equipment: Climbing ropes and harnesses, ice axes and crampons etc., are 
required. Climbing ropes should not be used for other purposes and crampons 
must fit properly.  

o Avalanches: Be fully trained and equipped when working where avalanches may 
be a hazard. Know how to recognize terrain, weather and snow conditions that 
produce avalanches. Wear and use specially designed avalanche transceiver 
beacons, and take probes and avalanche shovels when there is any danger of 
avalanche. 

 Health risks: The risks are the same as in section 6.4.1 Mountainous Terrain, but pay 
extra attention to (1) hypothermia and frostbite, (2) protecting your skin from sunburn and 
eyes from snow blindness due to reflection of UV radiation on snow, and (3) acclimatizing 
to the altitude, as required. Wear polarizing sunglasses and apply sunscreen frequently 
with at least SPF 30 no matter what the temperature. 

 Camp location: Do not set up camp in the path of a potential avalanche or a glacial 
outburst flood – water release from a lake contained by a glacier, a sub-glacial lake or the 
failure of a terminal moraine. (Refer to sections 9.4 Avalanches and 9.5 Floods.) 

 

Tips for Traversing or Working on Snowfields 

 Carry an ice axe and learn the correct technique to arrest yourself if you fall. A rock 
hammer is not a substitute. On steep hard snow, falls can often be arrested only with an 
ice axe. If a snow slope turns into ice, self arrest may be very difficult or impossible. 

 Know how the quality of snow surfaces varies during the day. The surface may be icy 
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and treacherous in the morning yet be too soft to support you in the afternoon. 

 A patch of snow may cover a pool of icy water with ice at the bottom, especially early in 
the season. 

 Maintain an upright position when walking across snow covered slopes; if you lean into 
the slope your feet may slip outwards and you may fall.  

 Do not cross a snowfield where a slip will send you sliding into rocks or over a cliff. 

 Beware of slopes that increase in angle as you descend (convex slopes). Be able to see 
to the bottom to make sure you are not going to end at a cliff.  

 Keep track of your location. It is easy to move from a snowfield to a snow covered glacier 
without realizing it.  

 Do not travel during whiteouts and use extra caution during flat light conditions (refer to 
section 9.3 Whiteouts). 

 Icefalls: Keep away from areas beneath ice cliffs and hanging glaciers, especially where 
there is recently fallen debris. Danger from falling ice is generally least early in the day 
and greatest during the afternoon and evening, when it is raining, or after weather warms 
rapidly. 

 Cornices: Avoid cornices as they often collapse. Be very cautions when approaching a 
ridge line and travel well back from the edge. Cornices are easily seen from the leeward 
side, but from the windward side it is difficult to identify where they begin. Do not travel 
below a cornice. Look for fracture lines and other signs of cornice instability. Cornices 
may collapse without warning and can carry people down a slope in an avalanche.  

 

Tips for Working on Glaciers 

 Field parties should always rope up when crossing snow covered glaciers. Turn back if 
the least experienced and least skilled person feels uncomfortable or if there is any doubt 
about someone’s ability to handle the terrain. 

 Be trained in crevasse rescue techniques. 

 Crevasses may be completely covered by snow, especially early in the season; they may 
appear as a narrow crack at the surface but widen beneath the snow surface.  

 Never cross streams flowing on the surface of a glacier. The icy stream bottoms are 
extremely slippery and you will not be able to recover your footing if you fall. These 
streams often disappear into crevasses. 

 Ablation line on flat glaciers: By afternoon, melting may result in up to a metre of icy, cold, 
slushy water on the glacier surface that covers extremely slippery blue ice. It is very 
dangerous to cross. 

 Glacial moraines are inherently unstable and are very slippery, especially those that are 
ice covered or without vegetation. Watch your footing and use caution, as boulders may 
be loose and easy to dislodge.  

 

6.4.3 High Arctic Latitudes 

 
Risks and Hazards  

Specific risks and hazards when working at high Arctic latitudes include but are not limited to: 
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 Weather-related risks: hypothermia, frostbite caused by inclement weather (nearly 
constant winds, snow any time, unexpected storms including blizzards in summer); 
generally cold working conditions; inadequate clothing and/or equipment; sunburn, snow 
blindness caused by exposure to UV light especially when ground is snow covered 

 Slips, trips and falls caused by inadequate footwear, rough terrain, boulder fields 

 Getting lost (potential survival situation) caused by difficult navigation challenges 
(compass), loss of battery power for GPS unit 

 Cold water immersion hypothermia caused by falling into water or breaking through ice 

 Dehydration caused by inadequate fluid intake, lack of training 

 Stranding (potential survival situation) caused by transportation breakdown, loss of 
battery power for communication and/or navigation equipment, injury 

 Transportation risks (aircraft, ATVs, snowmobiles, boats) caused by navigation 
challenges, mechanical breakdown, cold temperatures  

 Risk of injury or death caused by polar bears or barren land grizzlies 

 Survival situation caused by injuries or transportation breakdown combined with bad 
weather, inadequate clothing and equipment, lack of survival cache, or getting separated 
from your day pack, communication breakdown (loss of battery power) 

 

Prevention and Preparation 

 Develop and follow appropriate traversing SOPs. Keeping track of your location and bad 
weather are usually the most significant problems at high latitudes.  

 Location: Equip yourself with good maps, air photos, a compass, a GPS and extra 
batteries and carry them at all times. Depending on the project location in relation to the 
magnetic north pole, your compass may be of little use. In addition, it is very difficult to 
determine your location on nearly featureless terrain. 

 Communication: Communicate carefully before starting a traverse and identify and 
confirm the GPS coordinates of your drop off and pick up points with the pilot. Several 
methods of communication may be necessary. Always carry extra signalling devices 
(flares, mirror, and helicopter cloth). It may be very difficult for a pilot to locate you so 
RUN and MOVE the fluorescent helicopter cloth to make a better visual target. 

 Wind: Most areas at high latitudes are cold deserts where wind is a serious problem. 
Wind can cause dehydration so drink plenty of water throughout the day. Make sure to 
select equipment that is rugged enough to withstand constant winds for the entire field 
season.  

 Hypothermia: Take all precautions to avoid hypothermia, a major risk in high latitudes. 
Conditions are often windy with the temperature near freezing. This is especially true in 
the Arctic Islands. Wear sufficient clothing and stay warm, dry, hydrated, and well fed 
(refer to section 9.9 Cold Injuries). 

 Survival: Due to extremely harsh climatic conditions, always be fully prepared with 
various survival kits. Everyone traversing needs to take a personal survival kit in their day 
pack. Big survival caches should contain a tent, radio, a small gas cylinder and stove 
burner attachment, food, chemical heat packs and sleeping bags. In some circumstances 
it may be wise to place several survival caches in strategic locations, such at the middle 
and the end of a traverse. Everyone must know the precise GPS coordinates of all the 
caches in order to locate a cache in an emergency. This is very difficult in foggy or snowy 
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conditions or when it is dark and everything looks the same. Caches must be bear proof, 
rodent proof and as visible as possible.  

 Ice: When working on ice, each team should carry a waterproof hypothermia kit. The kit 
should include chemical hot packs, floating throw-rope packet, spare clothes, sleeping 
bag, food and drink mixes and a small gas cylinder and stove burner attachment. This 
type stove is recommended because it lightweight and has no fuel to spill (refer to 
sections 15.4 Equipment Lists for Snowmobiles and 15.10 Working on Ice). 

 Where polar bears or barren land grizzlies are a hazard:  

o It is advisable to hire locals to work as trained bear guards to protect the camp or 
project site and traversing employees, especially in polar bear country. 

o Follow wildlife regulations, company SOPs, good camp management guidelines 
and provide employees with bear safety training, as required (refer to section 
10.3 Bears). 

o Take traversing breaks in high open areas where you can observe the 
surrounding area, especially in polar bear country. 

o Use extra caution during whiteouts. Polar bears cannot be seen when 
approaching a camp or emergency survival shelter. 

 Clear Arctic air makes it difficult to estimate distances; people more commonly 
underestimate distances than overestimate them. 

 Wear very good boots that give the best ankle support, especially working in boulder 
fields.  

 Protect exposed skin (including your lips and under your nose) by frequently applying 
sunscreen with an SPF 30+. Use lip balm on lips and inside nostrils to prevent cracking. 
Your hands, feet and face will dry out so it is advisable to use hand cream.  

 Refer to Chapter 5.7.1 Arctic and Alpine Terrains in the Environmental Stewardship 
Toolkit to learn how to reduce the impact mineral exploration – including traversing – in 
this terrain. 3 Plus website: www.pdac.ca/e3plus 

 

6.4.4 Cliffs and Steep Terrain 

 

Risks and Hazards 

Specific risks and hazards include but are not limited to: 

 Slips, trips and falls caused by steep, rough terrain and inadequate footwear; falls caused 
by collapsing benches, cave-ins underfoot at old workings or open pits 

 Impact injuries caused by loose rock falling from above, flying bits of rock or unstable 
rock breaking off while sampling, not wearing PPE 

 

Prevention and Preparation  

 Develop and follow SOPs for working in steep terrain and cliffs. 

 Wear PPE – a hard hat and eye protection  

 When taking samples, make sure no one is below you or close enough to be injured by 
flying rock.  

 Stay back from cliff edges as they can break off and collapse, whether composed of soil, 

http://www.pdac.ca/e3plus
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rock or snow. 

 Avoid working for extended periods below a cliff face; this is especially important when 
working below frozen cliffs with the sun shining on them. Be alert for rock falls – falling 
pebbles often precede a larger fall of rock.  

 When it is safe, use parallel routes spaced well apart to climb up steep terrain so you 
avoid knocking loose debris onto your field partner. Otherwise, wait until the leader has 
reached the top and follow in the same path, which may actually be the safest way to 
ascend. 

 Employees should shout a loud warning – “Rock!!!” if they dislodge a stone or boulder. 
Employees should not look up and should get as close to the rock face as possible when 
they hear the warning “Rock!!!”  

 Do not work directly below someone who might dislodge rocks or boulders. 

 When working where there are numerous canyons, select your traverse route carefully to 
avoid impassable terrain.  

 

6.4.5 Traversing Safety and Streams, Rivers and Lakes 

 

Risks and Hazards 

Specific risks and hazards include but are not limited to: 

 Drowning caused by not wearing a PFD (personal flotation device) when working on or 
near bodies of water; being swept away while crossing on foot, taking samples, or by a 
flash flood; not wearing fall protection when working on steep banks 

 Cold water immersion hypothermia caused by falling into water, breaking through ice, 
capsizing a boat  

 Slips, trips and falls caused by smooth and slippery surfaces such as algae covered 
rocks, round rocks, inadequate footwear – sprained ankles are a common injury  

 Risks caused by wildlife: leeches, waterborne parasites, snakes, crocodiles 

 

Prevention and Preparation 

 Develop and follow site specific SOPs regarding which streams to avoid crossing, which 
ones can be crossed on foot, and safe crossing methods. 

 Plan traverses to avoid the risks of crossing streams and rivers. Do not cross a stream or 
river unless it is absolutely necessary. If you must cross, plan it carefully and do not rush. 

 Most Canadian lakes and streams are classified as “cold waters” (less than 21°C or 
70°F). Refer to section 17.12.3 Cold Water Immersion Hypothermia and understand the 
risks and treatment.  

 If you are dropped off on an island or a bar, the helicopter must wait until you and your 
party reach safe ground.  

 Make sure there are no hazards downstream such as rapids, snags, sweepers, ice dams 
etc. 

 Be very careful when jumping from rock to rock, as they can be unbalanced, slippery, 
algae covered, and can tip over causing you to fall in. Even rounded pebbles can cause a 
fall when they move underfoot. 
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 Release the pack waist strap and loosen the shoulder straps so you can discard it 
immediately if you lose your footing. When carrying a very heavy pack, consider dividing 
the load and making two trips. Be sure there are dry clothes and matches in each load. 

 Always carry a long, strong stick to probe ahead and increase your stability. 

 In mountain areas, do not cross streams following a heavy rain as the depth can rise 
suddenly and without warning.  

 Do not wear waders. If they fill with water you may not be able to get out of them, and if 
they fill with air you may become submerged with your head underwater. 

 

General Water Crossing Strategies  

 Plan the water crossing very carefully. When in doubt, do not cross. 

 Carry survival and emergency gear in your pockets in case you lose your pack. Consider 
which emergency gear and equipment must stay dry. These include matches, batteries, 
electronics etc. Consider the depth of water and how to keep essentials dry. 

 Search for the best crossing place with the shallowest, slowest running water, and 
preferably with sand or gravel on the bottom. This may be where the river or stream 
breaks up into several discrete channels. It is safer to cross several small streams than 
one large one. 

 When you are below a glacier, go back up to the glacier, cross the glacier and then come 
down the other side, which is usually much safer than crossing the outlet river. Glacial 
meltwater is cloudy and extremely cold.  

 Crossing techniques: 

o Face upstream for the best balance and to watch for debris. Do not face 
downstream. Cross at a diagonal toward the upstream direction. Use a long, 
strong stick to probe ahead to increase your stability. Place it on the upstream 
side to break the current. Cross carefully, one step at a time. Consider using two 
walking sticks and keep one stationary to hang onto and one probing ahead for 
the next place to step.  

o Link arms with a partner; lift only one foot (of the four) off the stream bed at a 
time. Cross slowly and steadily. Keep in balance by taking little steps, with 
everyone keeping together – roped or arms around the waist. There is the risk 
that if one person slips they will drag the partner in as well.  

o Carry a lightweight nylon rope to help cross difficult streams.  

 Anchor the rope to a tree or a large boulder rather than a co-worker. A 
person acting as an anchor can easily be dragged into the stream if an 
accident occurs.  

 Some resources suggest rigging a rope between banks and using it as a 
hand line. Each person can hold on and work their way across. 

 Some resources suggest roping up each person and crossing one at a 
time. Depending on the depth of the river or stream, there is the potential 
risk that the roped person may be held underwater if they slip. 

 Some resources suggest that when fording a deep stream, rope up and 
let the shortest party member cross first. Taller people might lead shorter 
people into water that is too deep for them to cross safely. 

 When traversing in a group, make certain that everyone crosses safely before the party 
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continues.  

 If you fall in, try to get into a sitting position, point your feet downstream and work your 
way to the stream bank.  

 Keep clothing dry: 

o Inexpensive lightweight athletic shoes are useful for crossing creeks to provide 
footing, prevent cuts and keep your boots dry. Or wear rubber boots. 

o Remove socks, long johns and pants. Wear waterproof pants and put on gaiters 
over boots or shoes.  

o If the water is cold, wear waterproof pants to insulate your legs to help avoid 
muscle cramps. Your feet can become numb very fast and may not be able to 
feel what you are stepping on when wearing athletic shoes. 

 

Crossing Fast-Moving Streams and Rivers 

Never attempt a dangerous crossing.  

 Arrange for transportation across a river by a dependable boat or a helicopter whenever 
possible. Never swim across a river.  

 Take time to search for the safest place to cross when it is necessary to cross a stream. 
Never cross swift rivers above rapids or ice dams. Avoid places where the current is swift.  

 Glacier melt-water creeks can be particularly hazardous to cross as they are very cold, 
fast flowing, carry moving boulders, and the water is milky or clouded so you cannot see 
what you are stepping on. Cross only when absolutely necessary and use all precautions. 

 Ice or snow fed streams that are easy to cross in the morning may be too dangerous to 
cross after a sunny day due to the increased snowmelt runoff.  

 Tropical rainstorms can turn a slow-moving stream into a raging torrent. It is better to be 
stranded for a night than to attempt a dangerous crossing. 

 Fast flowing water above lower thigh depth can easily sweep you off your feet. Use 
shuffling steps without crossing one leg in front of the other for best balance.  

 

Crossing Slow-Moving and Meandering Streams 

 Always use a long, strong stick to probe the bottom ahead and to provide support as you 
cross. Cross carefully one step at a time. 

 Meandering streams frequently are muddy and have a shallow shelf at each edge of a 
deep main channel. Beware in case you encounter a drop off – probe carefully with the 
stick. 

 

Traverses on Coastal Areas and Large Lakes  

 Wear a PFD at all times whenever you work on water or traverse on steep shorelines. 
Protect yourself from drowning and cold water immersion hypothermia. 

 Take appropriate training courses. Consider hiring certified pilots or local experts as 
guides who are familiar with the risks and hazards and navigation requirements of the 
waters. 

 Boats should be large enough for the job and weather risks, and be fully equipped with 
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up-to-date charts and tide tables, navigational and survival equipment and drinking water, 
as required. 

 Tidal zones: Pay attention to your footing as rocks covered with algae and seaweed are 
very slippery. 

 Refer to the guidelines in Chapter 17. Boats, Canoes and Inflatables and section 17.12.3 
Cold Water Immersion Hypothermia.  

 

Sampling Safety for Sediment or Water Samples 

 Develop and follow SOPs for sampling and working on water. Wear a PFD when 
sampling from a boat. 

 When sampling along steep shorelines above deep water, either wear a PFD or be 
securely tied with a rope.  

 Do not collect samples while wearing a back pack; if you fall in it may push you under.  

 Refer to 11.3.2 Stream Sediment Surveys and Chapter 17. Boats, Canoes and Inflatables 
 

6.4.6 Wet Terrain 

 

Risks and Hazards 

Specific risks and hazards include but are not limited to: 

 Slips, trips and falls caused by wet, slippery surfaces, algae-covered rocks and boulders, 
lichen-covered logs or rocks, inadequate footwear 

 Disorientation and becoming lost caused by poor visibility (fog, rain) in heavy vegetation 
or forest areas (especially when combined with lack of training in the use of navigation 
equipment), loss of battery power in a GPS unit 

 Hypothermia caused by cold wet conditions, inadequate rain gear and/or clothing  

 Immersion foot caused by wet feet when working in cold wet conditions 

 Foot fungus caused by wet feet when working in hot humid conditions 

 Risks caused by wildlife: leeches, insects and large animals (depending on region)  

 Stream crossing risks including drowning caused by poor traverse planning, lack of 
training, lack of equipment (see previous section) 

 

Prevention and Preparation 

 Develop and follow SOPs that address traversing safety where wet surfaces are a 
hazard. 

 Wet surfaces can be extremely slippery, especially those covered with vegetation. Use 
extra caution when traversing across moss covered logs or boulders. Wet, lichen-covered 
rocks can be extremely slippery. When working on wet boulder fields, it is easy to slip and 
break a leg. 

 Wet alpine grassy meadows and steep, wet grassy slopes can be treacherous. If you slip 
on wet grass or heather while wearing rain gear, it may be difficult to arrest your slide.  

 Bark and moss on fallen trees frequently peels off in slabs when stepped on. 
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 Footwear: Wear appropriate boots for the terrain. Have plenty of dry socks and/or extra 
felt inserts for boots. An extra pair of boots to wear on alternate days should enable you 
to start each day with a reasonably dry pair of boots. This will help prevent foot disorders 
that may develop from prolonged exposure to cold or heat and dampness. Refer to 
section 9.9.6 Immersion Foot. 

 See the previous section 6.4.5 Traversing Safety and Streams, Rivers and Lakes. 
 

6.4.7 Deserts  

 

Risks and Hazards 

Specific risks and hazards include but are not limited to: 

 Health risks caused by dehydration, hyperthermia, hypothermia, high altitude, sunburn, 
inadequate clothing, carrying inadequate water  

 Slips, trips and falls caused by rough ground (sand, steep terrain, cliffs, canyons, sharp 
rocky surfaces), inadequate footwear 

 Stranding (potential survival situation) caused by getting lost, transportation breakdown, 
inadequate communication equipment, loss of battery power, flash floods 

 Drowning or injury caused by flash floods 

 Risks caused by wildlife: scorpions, snakes, insects, and large animals (depending on 
region)   

 Transportation risks: engine overheating, vehicle collisions on roads caused by poor 
visibility due to dust or sand storms 

 

Prevention and Preparation 

 Develop and follow SOPs that address traversing safety in deserts. Dehydration and 
hyperthermia may be the most serious risks. Hypothermia may be a risk at night. 

 Develop an ERP. Be prepared for potential emergencies that could occur in the most 
remote area (injury, vehicle breakdown, stranding).  

 Always traverse with a partner and do not travel long distances from transportation 
without careful planning and equipment, including extra water. 

 Protect yourself from the environment. Wear appropriate protective clothing that includes 
long trousers, long sleeved shirt, a broad brimmed hat and sunglasses. Use sunscreen. If 
you become too hot and wish to remove clothing, apply sunscreen liberally half an hour 
before exposure and repeat applications frequently throughout the day. Protect your neck 
from sun with a neckerchief or a cloth extension on your hat. Boots should have thick 
soles to prevent heat transfer to your feet and rise up well over the ankles for protection 
from sharp vegetation and potential snakebite.  

 Prevent dehydration. Consume water throughout the day to prevent dehydration. It is 
necessary to consume much more than the amount required for quenching thirst – about 
750 ml per hour under hot, strenuous working conditions. Carry at least 7.5 litres of water 
per person per day in the vehicle plus sufficient for your traversing needs in your pack. 
Refer to section 9.10 Heat Illnesses and Solar Injuries. 

 Consider working during the cooler times of the day – early in the morning or later in the 
day. 
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 When using air support, consider dropping off a survival cache at the midpoint and/or at 
the end of the traverse route, depending on the terrain. Always take your fully equipped 
day pack as something may happen to prevent the aircraft from returning. 

 Dangerous wildlife: Watch where you step to avoid snakes. Inspect the area before sitting 
down for scorpions and ants etc. – bare rock is safest. Shake out shoes and clothing 
before putting them on in case critters have crept into them. Refer to Chapter 10. Wildlife. 

 Signalling: Carry several methods of signalling (mirror, flares, fluorescent orange 
helicopter cloth); dust and wind-blown sand may interfere with radio transmissions. 

 Vehicles: Field work in hot deserts is usually carried out with a vehicle.  

o Follow SOPs and develop an ERP that addresses potential vehicle breakdown 
and stranding. In most circumstances it is best to stay with the vehicle. 

o Equipment: Fully equip each field vehicle with maps, GPS units, survival kit, first 
aid kit, food and lots of extra water. Vehicles should also be equipped with a 
radio, satellite phone or mobile/cell phone, as appropriate. Always carry a 
survival kit, compass, signal mirror and extra water whenever you leave the 
vehicle. On rare occasions, vehicles have caught fire while parties were on 
traverse stranding employees without any survival equipment, radio or water. 

o Stop and get out of the vehicle before driving across dry creek beds, streams or 
wet areas on a road. Check for sharp rocks, water, potholes, ditches, soft spots, 
or wash outs. Check upstream and downstream for a safer place to cross. Walk 
through standing water to find out the actual water depth and the quality of the 
road bed. 

o Do not use a dry creek bed for a road. Do not drive in dry creek beds unless you 
have a means of escape. The source of a flash flood may be many miles away 
and flash floods can happen at any time. Never camp in a dry creek bed. 

o Take a spare vehicle key or keep one inconspicuously attached to the vehicle. 

o Refer to Chapter 13. Vehicles for additional information. 
 

6.4.8 Heavy Vegetation or Jungle 

 

Risks and Hazards 

Heavy vegetation may occur in both temperate and hot climate regions. Specific risks and 
hazards include but are not limited to: 

 Slips, trips and falls caused by rough or slippery ground, holes covered by vegetation, 
inadequate footwear 

 Disorientation and getting lost caused by lack of visibility through heavy vegetation, lack 
of training in the use of navigation equipment, loss of battery power 

 Transportation risks caused by vehicle breakdowns, impassable roads in the rainy 
season, inadequate training for the type of vehicle in use – including the use of 2-wheel 
motorbikes in developing countries, collisions – especially with pedestrians in developing 
countries  

 Stranding (potential survival situation) caused by transportation breakdown, injury, 
greater difficulty being found by searchers due to lack of visibility through the vegetation 
or forest canopy 

 Health risks caused by hyperthermia or hypothermia, soil-borne, insect-borne and 
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waterborne diseases, infections in cuts  

 Risks caused by wildlife: ants, mosquitoes, flies, leeches, snakes, and large animals such 
as bears, big cats, and crocodiles (depending on region) 

 Cuts and abrasions caused by contact with sharp rocks, irritating and sharp vegetation, 
improper use of machetes  

Prevention and Preparation 

 Develop and follow SOPs that address traversing through heavy vegetation or jungle 
areas. 

 For help on traverses, consider hiring local people who are experienced in bush clearing 
and are familiar with the fauna and flora. Some types of vegetation may cause skin 
irritation so learn to recognize and avoid contact with them. For information regarding 
hiring local people at project sites, refer to the Community Engagement section in the 
Social Responsibility in Exploration Toolkit on the e3 Plus website: www.pdac.ca/e3plus. 

 Know how to use maps, compass and a GPS unit, but remember it may be difficult to 
establish your location using GPS as heavy foliage may interfere with satellite reception.  

 Follow your partner at a safe distance – no closer than three paces – to prevent branches 
from whipping back into your face. Wear eye protection.  

 In very heavy underbrush, look carefully before each step to avoid hazards such as 
holes, sharp rocks, slippery rotting logs, or stream banks obscured by vegetation. 
Consider carrying a machete (panga) to clear vegetation. 

 Consider leaving a trail of flagging tape to mark your way so it is easier to find the route 
on the return trip. 

 Consider wearing logger’s boots (caulked boots) with spiked soles when working in 
rainforests. Note, however, that these boots have limited grip on rock surfaces. 

 Where there are venomous snakes, always step up onto a log when crossing it and 
check for snakes that may be hidden at the base on the other side. Watch for snakes in 
bushes and trees. Watch for snakes on the path; the second or third person to pass is 
often the one bitten after a snake is disturbed.  

 Under some conditions, it may be necessary to construct ladders to obtain samples 
vertically on a rock face. When constructing ladders on site, use wood that is noted for its 
strength and notch the uprights to hold the rungs securely.  

 Refer to Chapter 10. Wildlife and refer to the SOPs in Chapter 14. All-Terrain Vehicles 
that apply to the use of two-wheel motor bikes, as necessary. 

 

6.4.9 Tropics 

 

Risks and Hazards 

Specific risks and hazards include but are not limited to: 

 Transportation safety risks caused by vehicle breakdown, impassable roads in the rainy 
season, inadequate training for the type of vehicle in use – including the use of 2-wheel 
motorbikes in developing countries, collisions – especially with pedestrians in developing 
countries  

 Health risks caused by hyperthermia, foot fungus, infections, and soil-borne, insect-borne 
and waterborne diseases 

http://www.pdac.ca/e3plus
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 Risks caused by wildlife: ants, mosquitoes, flies, leeches, snakes, scorpions, and large 
animals such as large cats, hippos and crocodiles (depending on region) 

 Stranding (potential survival situation) caused by transportation breakdown, injury, getting 
lost, difficulty being found by searchers due to lack of visibility through the vegetation or 
forest canopy 

Prevention and Preparation 

 Develop and follow SOPs that address traversing safety in the tropics. Take the wet and 
dry seasons into account.  

 Take precautions against sunburn and heat stroke – apply sunscreen with a high SPF, 
wear a broad brimmed hat and light coloured clothing (long-sleeved shirt and long pants).  
Wear sunglasses and try to stay out of the direct sun at midday. Protect your neck with a 
neckerchief or cloth extension on your hat. Melanoma is a serious occupational hazard 
for field employees. 

 When working at altitude, be prepared to prevent hypothermia, especially during the wet 
season. 

 Consume at least 4-5 litres of fresh water throughout the day to stay hydrated. 

 Do not drink from streams and rivers without following purification procedures, as the 
water may contain parasites, viruses or bacteria. Use a water purification method 
appropriate for the project area. Refer to sections 18.6.3 Drinking Water Safety and 
12.8.3.3 Water Treatment in Remote Areas or Developing Countries.  

 Wear gloves when sampling to avoid excessive handling of soil and forest debris. This 
material may be infested with parasitic worms or disease causing organisms. Use care 
when passing through thick foliage to avoid dangerous animals, reptiles, insects and 
sharp plants. Attend to cuts and abrasions promptly to avoid infections. 

 See the previous section for additional information. Refer to Chapter 10. Wildlife. Refer to 
the SOPs in Chapter 14. All-Terrain Vehicles that apply to the use of two-wheel motor 
bikes, as necessary. 

 

6.4.10 Working Along Roads, Highways and Railway Cuts 

 

Individuals or groups (including large parties on field trips) may stop to study rocks in road cuts or 
railway cuts.  

 

Risks and Hazards 

Specific risks and hazards include but are not limited to: 

 Death or injuries caused by being hit by a passing vehicle or train 

 Collisions caused by parked vehicles being hit by a passing vehicle 

 Slips, trips and falls caused by rough ground, unstable rock underfoot, inadequate 
footwear  

 Injuries caused by being hit by flying rock or loose rock breaking away when sampling 

 Losing track of field trip participants 
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Prevention and Preparation 

 Develop and follow SOPs that address traversing along roads, highways and railways.  

 Park vehicles in a safe place well off the road. Do not park on a curve. Vehicles should 
not obscure the vision of drivers in vehicles on the road, and parked vehicles should not 
obscure oncoming traffic when those on foot wish to cross the road. Place traffic warning 
cones or reflective signs on the road to indicate where traverse work is in progress. 

 Wear appropriate PPE including a hard hat, safety glasses and a reflective safety vest.   

 Walk on the side of the road facing oncoming traffic. 

 Be aware of the location of others while taking samples so they are not injured by flying 
rock. 

 People on top of a road cut should avoid knocking rocks onto those below, and people 
below should take care not to pull off sections of rock when taking samples. Only by 
looking at the top of a cut can the stability of the rock face be determined. Fractures from 
blasting may be extensive so that large pieces of rock are very unstable and easily 
dislodged. 

 Footing hazards: The risk of slips, trips and falls increases when the ground surface is 
smooth, wet and/or sloping. 

o Watch out for “blast bits” – small sharp pieces of bedrock blown outwards by the 
blasting process that rest on the surrounding rock surfaces. The bits are very 
unstable and will roll easily when stepped on. Blast bits may be found up to 50 
metres from the road cut depending on the size of the blast.  

o Slippery surfaces: loose rock on slopes and trail, sloping areas of wet clay, 
glacial polish and rock surfaces under moss or thin layer of soil, tidal zones, 
stream banks  

o Stay back from heights, steep edges and drop offs. The face of a road or railway 
cut is often fractured and very unstable. 

 Tips for group field trips: 

o Communicate hazards to field trip participants before departure (e.g., terrain, 
temperature and weather to expect).  

o Have a basic ERP to cover potential emergencies that may occur given the 
terrain, temperature and weather, distance from medial aid, length of the trip, 
number of participants, physical abilities of the participants  

o Carry: emergency contact telephone numbers or frequencies, an adequate first 
aid kit for the size of group, extra water in vehicles 

o Provide or hire capable drivers. At least one leader/participant should be certified 
in first aid and CPR. 

o Hold group discussions well off the road.  

o When there are several vehicles or a bus for the group, do a head count before 
departing to make sure everyone is present.   
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Figure 6.1: Sample with care when others are nearby and hold discussions away from traffic. © Tony LeCheminant 

 

6.5 Resources 

 

The Prospectors & Developers Association of Canada (PDAC) thanks the following for granting 
permission to include material from their publications.  

Association for Mineral Exploration British Columbia (AME BC) 

 
Their permission does not imply that they endorse the PDAC Health and Safety Guidelines. The 
PDAC is solely responsible for the content of these Health and Safety Guidelines. 

Books 

Giesbrecht, Gordon G. P.D., James A. Wilkerson, M.D. (2006) Hypothermia, Frostbite and Other 
Cold Injuries: Prevention, Survival, Rescue and Treatment 2

nd
 ed. The Mountaineers Books.   

Harvey, Mark. (1999) The National Outdoor Leadership School’s Wilderness Guide. A Fireside 
Book. Simon & Schuster.   

Health and Safety Committee. (2006) Safety Guidelines for Mineral Exploration in Western 
Canada. Fourth edition. Association for Mineral Exploration British Columbia. Also available at: 
http://www.amebc.ca/documents/resources-and-
publications/publications/current/safety%20guidelines-web.pdf. Accessed December 7, 2009. 

Johnson, J. Leslie. (2000) Basic Mountain Safety from A to Z. Altitude Publishing.   

Johnson, Mark. (2003) The Ultimate Desert Handbook: A Manual for Desert Hikers, Campers, 
and Travelers. Ragged Mountain Press.   

Oliveri, Stephen R. Bohacs, Kevin. (2005) Field Safety in Uncontrolled Environments: A Process-
Based Guidebook. American Association of Petroleum Geologists and Division of Environmental 
Geosciences and Exxon Mobil Upstream Geoscience.   

Renner, Jeff. (2002) Lightning Strikes: Staying Safe Under Stormy Skies. The Mountaineers 
Books. 

Selters, Andrew. (1999) Glacier Travel & Crevasse Rescue. 2
nd

 ed. The Mountaineers Books. 

Stroud, Les. (2008) Survive! Essential Skills and Tactics to Get You Out of Anywhere – Alive. 
HarperCollins Publishers Ltd. 

http://www.amebc.ca/documents/resources-and-publications/publications/current/safety%20guidelines-web.pdf
http://www.amebc.ca/documents/resources-and-publications/publications/current/safety%20guidelines-web.pdf
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The Mountaineers. Cox, Steven M., Fulsaas, Kris, Editors. (2003) Mountaineering: The Freedom 
of the Hills. 7

th
 ed. The Mountaineers Books. 

Internet Resources 

Canadian Centre for Occupational Health and Safety. Cold Environments – Working in the Cold. 
http://www.ccohs.ca/oshanswers/phys_agents/cold_working.html. Accessed December 7, 2009.   

Canadian Centre for Occupational Health and Safety. Hot Environments – Health Effects. 
http://www.ccohs.ca/oshanswers/phys_agents/heat_health.html. Accessed December 7, 2009.   

Giesbrecht, Gordon G., Ph.D.  February 2003. Cold Weather Clothing. 
http://www.umanitoba.ca/faculties/physed/research/people/giesbrecht/Cold_Weather_Clothing.pd
f Accessed December 7, 2009.   

Prospectors & Developers Association of Canada. e3 Plus: A Framework for Responsible 
Exploration. Excellence in Environmental Stewardship. www.pdac.ca/e3plus. Accessed 
December 7, 2009. 

 

http://www.ccohs.ca/oshanswers/phys_agents/cold_working.html
http://www.ccohs.ca/oshanswers/phys_agents/heat_health.html
http://www.umanitoba.ca/faculties/physed/research/people/giesbrecht/Cold_Weather_Clothing.pdf
http://www.umanitoba.ca/faculties/physed/research/people/giesbrecht/Cold_Weather_Clothing.pdf
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