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“Job Safety Analysis”
JSA # 9020

	Title of Job/Operation:
	Winter Drilling
	JSA Created on: 
	January 5, 2005

	Person(s) performing Job:
	
	Employee(s) Observed:
	

	Dept.: 
	Boart Longyear Diamond Drillers
	Analysis Done by:
	

	Dept. Supervisor
	Surface Contract Drilling Division
	Analysis approved by:
	Ron Bourgeois

	PPE Required:
	Regular Surface PPE
	Risk Level:
	24


	Sequence of Basic Job Steps
	Potential Hazards, Unsafe Acts or Conditions
	Recommended Safe Job Procedure 

	1. Consider safeguards on ice.


	(FB)You could go through the ice and drown.

(FB)Thin ice could break and you could fall through.

(FB)Too much weight in one spot for prolonged periods could cause ice to break through.

(E)Not making yourself familiar with rules is dangerous

(E)You could drown if you are alone.

(FB)You could drown if you don’t stay off of thin ice.

(E)Not paying attention to what is happening under the ice is dangerous.

(E)Not looking for signs of problem ice puts you all at risk.

(E)Taking things for granted puts you at risk.
	Work, travel and parking on frozen bodies of water should be avoided whenever possible and be done only as a last resort.  The ice must be tested before any workers or vehicles are allowed onto the surface.  Loads that may safely travel on ice may not necessarily be left on ice for extended periods of time.  This applies especially to parked vehicles.

Before testing, learn as much as possible about ice conditions from local residents.  Testing requires at least two persons on foot proceeding with caution, wearing approved standard life jackets and remaining about 10 m (30 feet) apart.  The lead crew member must wear a safety harness attached to a polypropylene rescue rope 9.5 mm (3/8 inch) thick, at least 20 m (65 feet) long and held by the trailing crew member.

Clear blue ice is the most desirable for strength.  White or opaque ice forms from wet snow and has a higher air content.  It is less dense and therefore weaker than clear blue ice.  Grey ice indicates the presence of water from thawing and should not be trusted as a load-bearing surface.

The lead crew member will cut test holes every 8 m (25 feet).  If ice is less than 10 cm (4 inches) thick, the lead and trailing crew members should vacate the area immediately.

The biggest uncertainty about the load-bearing capacity of ice is the natural variation in thickness and quality that can occur over a given area.  Currents and springs can cause variations in thickness without changing the overall surface appearance of the ice.  Considerable variation in ice thickness can occur where rivers have significant currents or where high banks may create springs.  Similar situations occur in lakes at the inlet and outlet of rivers.

Only the thickness of continuously frozen ice should be used to determine bearing capacity.  The basis for any assessment should be the minimum thickness measured.

In addition to testing for thickness, crews should check ice for cracking.  Except during thaw periods, cracks do not necessarily indicate a reduction in bearing capacity.
For repeated work or travel over ice, the surface must be tested at random regularly to ensure continued safety.  Ice must also be tested regularly near currents or eddies and around permanent structures like abutments.

Ice thickness is determined by the full thickness of clear blue ice plus half the thickness of any white continuously frozen ice.
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	2. Check bearing capacity of ice before Travelling on ice.
	(E)Not following proper procedures for ice puts you at risk for drowning.

(FB)(E)Don’t expose yourself to hazards of falling through ice due to cracks.

(E)Not paying attention to signs puts you at risk.
	Where heavy equipment such as skidders and diamond drills are to be placed on ice for extended periods, careful control is required over surface operations, loading procedures and ice monitoring.

In other cases, refer to the graph on page 6 for allowable moving loads on various thickness of clear blue ice.  Remember – the graph is not to be used for loads parked, stored or otherwise left stationary on ice for long periods of time.

Certain types of cracking can affect the bearing capacity of ice.  For a single dry crack wider than 2.5 cm (1 inch), reduce loads by one third; for intersecting cracks of this size, reduce loads by two thirds.  Dry cracks can be repaired by filling in with water or slush.

A wet crack indicates penetration through the ice to water below.  Bearing capacity can be dangerously lowered.  For a single wet crack, reduce loads by half.  For two wet cracks meeting at right angles, reduce loads by three quarters.  Most wet cracks refreeze as strong as the original ice.  A core sample should be taken to determine the depth of healing.
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	3. Follow all the rules for Travelling on ice.
	(E)Not wearing proper PPE could expose you to drowning or hypothermia.

(E)Thin ice exposes you to drowning.

(FB)Too much weight in one spot exposes you to break through.

(FB)Snow machine could fall through ice.

(FB)Ice too thin for trucks will break through.

(E)You could drown.

(E)Not following speeds could cause ice to break or weaken.

(E)Leaving window closed could expose you to being trapped in your vehicle.

(E)(CI)You could be permanently caught in your vehicle if you go through and are wearing seat belts.

(E)Travelling on thin ice, you could break through.

(E)Not checking conditions exposes you to unknown problems.

(E)Not having all rescue gear is like working without proper PPE.

(E)You might not have the tools to save a life if you ignore safety rules.
	TRAVELLING ON ICE:

All personnel Travelling on ice on foot, for the purpose of testing, must wear approved standard lifejackets.

FOOT TRAVEL:

· For walking, snowshoeing or skiing, ice must be at least 10 cm (4 inches) thick.

· Personnel crossing ice on foot must keep at least 3 m (10 feet) apart.

VEHICLE TRAVEL:

· Snowmobiles must not be used on ice less than 18 cm (7 inches) thick.

· Snowmobiles must travel in single file at well spaced intervals along the proven trail.

· Pickup trucks and similar equipment must not travel on ice less than 33 cm (13 inches) thick.

· To prevent wave action under the ice which can rupture the surface just ahead of the vehicle, trucks must not travel faster than the speeds indicated in Table 1.

· Vehicle windows must be partially rolled down.

· Seat belts must not be worn during an ice crossing.

· Vehicles Travelling on ice must not be equipped with tire chains.  Chains damage the ice because the vehicle’s weight is concentrated where links contact the surface instead of being distributed across the full tread of the tires.

OTHER CONSIDERATIONS:

· Ice roads must be at least 40 cm (16 inches) thick along their entire length.

· Ice roads should not be built up more than 10 cm (4 inches) in one day and must not be used or reflooded until the top layer has completely frozen.

· While an ice road is in use, it must be checked daily for thickness, cracks, thawing and other conditions.

· All rescue equipment must be readily available.

· A life ring attached to 20 m (65 feet) of polypropylene rescue rope 9.5 mm (3/8 inch) thick must be kept in the immediate work area at each drill site.
· A warm place such as a truck cab or hut must be provided and made known to personnel near the worksite.


	Table 1:
MAXIMUM SPEEDS FOR TRUCKS AND SIMILAR EQUIPMENT TRAVELLING ON ICE.

Depth of Water
Maximum Speed
Metres

Feet

km/h

mph

0.3

1

3

2

0.6

2

5

3

1.2

4

8

5

2.5

8

10

6

5.0

16

15

10

Over

Over

20

12
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	4. If you are helping a person that has gone through the ice or require treatment, remember these important points taken from “Winter Drilling” procedures.
	(E)Stop heat loss or freeze to death.

(E)If there is no warmth your victim will not make it.

(E)Not knowing what to do is dangerous to the victim.

(E)Not following simple rules will put a victim in more danger.

(E)Victim could go into a coma.

(E)Victim could die without proper treatment.

(E)Not being aware of simple safety measures can kill your victim.

(E)You could cause greater medical problems by not knowing these procedures.

(E)If you loose too much body heat you will go into unconsciousness.

(E)You could drown if you don’t stay with the group.

(OE)You could drown if you attempt a long swim in ice cold water.


	Treatment For Hypothermia
(Taken from Procedure “Winter Drilling”)

First aid for hypothermia must:

· Stop further cooling of the body

· Provide heat to begin re-warming

Take the following steps:

· Move the victim into a warm place. 

· Remove wet clothes.  Dress victim in warm dry clothes and wrap in blankets.

· Give hot non-alcoholic drinks.

· Give sweets - - they are foods turned into heat the fastest.

In more severe cases, with symptoms such as disorientation, drowsiness, irregular pulse and no shivering, do the following as well:

· Keep the victim awake.

· Call a doctor or take the victim to hospital.

· Do not handle or move the victim unnecessarily (too much motion can stop a cold heart).

· Place warm water bottles at the sides of chest and in groin.  Otherwise strip yourself and victim to the waist and huddle in a sleeping bag or under blankets for warmth.

In any case of hypothermia, never administer hot or warm baths, alcohol or massage.

The risk of hypothermia may be reduced and the onset of hypothermia delayed by the following procedures.

· When caught in cold water without a lifejacket, tread water rather than floating on your back.  Your head will be kept out of the water and lose less heat.

· When caught in cold water with a lifejacket, tuck your elbows into your sides and bring your knees up.  This will cover areas of highest heat loss and can increase survival time by 50%.

· A group of people in the water can huddle in a circle facing each other and also increase survival time.

· Although swimming will increase body heat, the benefit may be negated by the heat loss from increased circulation to the arms and legs.  If you are more than one kilometre from land, it may be best not to attempt to swim to shore.
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	5. Moving in on ice.
	(E)You might cause environmental spill.

(FB)Skidder could go through the ice, you could drown if logs are not in place.

(E)You might not be able to escape from vehicle if doors are closed.

(SB)Branches or Chico’s could snap off and hit you.
	ICE DRILLING

Moving In

· Equipment Preparation

· Mast lowered

· Load balanced and secured

· Equipment protection

· Equipment modifications

· Ensure stove is tied down

· Drip pan under stove

· Logs to be tied to both front and back of skidder or tractor

· Logs to extend eight feet on each side

· Doors removed or tied open

· ROPS removed, if equipment will only travel on ice (if possible)

MOVING IN

Other Safety Precautions

· Establish order of moving equipment

· Yield right of way to equipment

· Be alert to signals from operator and alarms

· Examine all devices to be used

· Stay clear of suspended loads

· Don’t ride loads

· Distribute load over large area

· Signal any potential danger to co-workers

· Stay away from any skidder travelling along the trail

· On ice, tow the loads with winch cable completely out

· Park skidder away from the setup

· ROPS removed, if equipment will only travel on ice (if possible)

	6. Travelling on ice.
	(E)Not knowing the weight can expose you to putting too heavy of gear on the ice.

(SB)You could get cut with the chain saw.

(E)Not following rules make bad ice.
	ICE DRILLING

Travelling
· Roads

· Access road to lake

· Ice thickness requirements

· Checking ice

· Making ice

· At least twenty feet wide

· Marked on both sides

· Monitoring ice

Access Roads

· Minimize environmental impact – use one main road to go on lake

Ice thickness

· Know the weight of every piece of equipment brought onto the ice

· Ice thickness required will depend on the weight of the equipment

· Minimum ice thickness for lightness drill set up is eighteen inches – this assumes logs are used to distribute weight

· Check the ice every 25 feet (8 m) using a chain saw or an auger.  To use a chain saw, an employee must have completed common core module on chain saw (module U0654).

· Flag the road on both sides, as not to wander off during storms

· Monitor ice daily

Ice Making

· Ice must not be build up more than four inches at a time

· Let the water freeze completely, before adding more water

	7. Test the ice before using it.
	(FB)You could fall through the ice if you haven’t noticed that there are two layers.

(E)Not knowing that the temperature affects ice conditions exposes you to breaking through the ice.

(E)Not following speed limits reduces ice safety.

(E)You might not be able to escape from vehicle if doors are closed.

(CI)You could get trapped in your vehicle if you are wearing seat belts.
	LOW ENERGY LEVEL

· Ice Safety

· Load/ice thickness

· Continuous travel

· Stationary loads

· Effective ice thickness

· Temperature variations

· Other precautionary measures
Load/ice thickness – clear, blue ice –continuous travel
Permissible Load
Effective Ice Thickness
One person on foot

4”
10 cm

Snowmobile

7”
18 cm

Muskeg

13”
33 cm

Ice strength for stationary loads and working on ice – over two hours

· Timbers are to be used under drills sloops

Permissible Load

Effective Ice Thickness
2200 lbs
1000 kg
8 inches
20 cm

9 inches
23 cm
4400 lbs
2000 kg
12 inches
30 cm
13 inches
33 cm
8800 lbs
4000 kg
18 inches
46 cm
20 inches
51 cm
17600 lbs
8000 kg
24 inches
61 cm
35 inches
89 cm
55000 lbs
25 000 kg
44 inches
112 cm
45 inches
115 cm
Effective Thickness equals clear ice depth plus one half of the white or snow ice depth.
If water lies between two layers, use only the depth of the top layer of ice.  Gray ice is water soaked ice and cannot be relied upon

· Ice Safety

· Temperature variations

· Other precautionary measures

· Hypothermia

Temperature variations

· Less than 20” (51 cm) – no variations for 3 days

· Between 20” (51 cm) and 40” (102 cm) – no variations for four days

· For three to five days following a sudden drop in temperature – load restrictions

· If temperature exceeds 0 degrees Celsius, increase ice thickness by twenty percent or reduce allowable weight by one third

Other precautionary measures

· Flooded areas – monitor ice thickness, air temperature and ice cracks daily

· Vehicle speed reduced, as ice thickness and water depth decreases

· Less than 30 km/h – over 15 m of water

· Less than 15 km/h – approaching shore or travelling parallel and close to it

· Doors removed or tied open

· Seat belts undone

· Wet cracks

· Dry cracks

· 800 m spacing between vehicles

· Air holes

· Travel in isolated area or over great distances – have accompanying vehicle 

· Hypothermia

	8. Follow environmental concerns when on ice.


	(E)Not following procedures exposes to environmental spills.

(E)You could pollute the lake in time.

(E)Not reporting or cleaning spills could cause you to loose your job.
	Environmental Protection

· Requirements

· Effluent containment

· Fuel storage

· Sewage/garbage disposal

· Other conditions

Effluent containment

· Water return must be maintained at all times

· Hole to be cemented, if return is lost

· Sludge must be removed and disposed in approved manner

Fuel

· Drip pan, and or absorbent material under all motorized equipment

· Drip pan, and or absorbent material under drums and five gallon cans

· Main fuel depot at least one hundred and fifty feet from shore

Sewage/garbage disposal

· Garbage to be disposed of according to provincial regulations

· Burning of paper and wood products on land only, if regulations allow

· Nor burning of any petroleum or petroleum soiled products

· No burying of garbage

· Dry and cook house should each have a sump dug and covered with a vent pipe

· Outhouse at least one hundred and fifty feet from shore

· Any condition injurious to the environment must be corrected immediately and reported to appropriate personnel

· A visible trace of petroleum on water is a major spill and must be reported

· Outhouse must have a modern toilet seat plus it must be screened near the top for air and it must be vented from seat to top of outhouse with a two inch pipe

	9. Set up drill equipment on ice.
	(SB)You could cut yourself with a tool.

(SB)You could cut yourself with a chain saw.

(SB)You could be hit by a Chico branch.

(FS)You could trip working around brush or branches.

(OE)You strain your back handling timbers.

(E)Poor communications causes accidents.

(SB)Cable could break and hit you.

(CBT)You might get fingers caught under load.

(CBT)You could pinch fingers under blocking.

(E)If you don’t have eye contact you could injure your partner.

(E)Poor communications causes accidents.

(SB)You could be hurt by equipment if it is still in gear.

(E)Not having eye contact with helper puts him at risk.

(E)You might operate the equipment in the wrong direction if you are not looking in the right direction.

(OE)Be careful not to hurt your back.

(CBT)Fingers could get caught in blocking, watch for pinch points.

(OE)You could hurt your back or cause strains.

(E)You could start a fire if you don’t protect the wood from the heat.

(SB)(E)You could cause a severe explosion and be injured from it.

(SB)Could be cut with chain saw.

(FB)Could slip and fall in hole through ice.

(CI)(SB)You could get auger pulled out of your hands if it hits something or snags up.  Auger could hit you and cause minor injury.
	Setting up

· Timbers for base

· Dimensions and type

· Securing logs

· Installing

· Protecting environment

Dimensions

· Minimum length thirty feet

Procuring timbers

· Axe

· Checking, guarding, carrying, using safely

· Chain saw

· PPE, checking, guarding, carrying, safe operation including safe felling and limbing, refueling

· Skidder/tractor

· PPE, checking, safe operation including safe felling winching on land and on ice

Installing timbers

· Properly positioned use at least three logs (two logs are used for ice clamps)

· Frozen to ice in order to anchor machine

Environmental concerns

· No cutting to be done on ice

· No trees to be cut along shorelines

Mobile Unit

· Place the bed logs

· Winch unit onto logs

· Align

· Level the set-up

· Re-align drill

· Tilt head to required angle

· Anchor

Helper

· Establish a “Safe Area” to signal the operator

· Establish the operator’s consent, before any hook-up is made

· Retreat to the “Safe Area” in view of operator

Precautions

· Don’t stay close to any cable or chain that’s under strain

· Don’t put your hands or fingers under a suspended drill

· Blocking must be held by the sides, as they are positioned

Operator

· Ensure helper is in “Safe Area” when approaching set-up

· Follow helper’s instructions, as visibility is very limited at close quarters

· De-activate the skidder (i.e. transmission neutral) brake on, before giving consent to hook-up

· Wait for helper to return to safe area and to signal, before activating skidder

Direction of travel

· Always look in the direction the skidder is Travelling – each and every time the direction of travel changes

Aligning and Levelling Drill

· Aligning

· Definition

· Methods

· Levelling

· Cribbing

· Blocking

· Positioning

Aligning

· Action of placing the drill unit in line with the collar peg, front and back sites

· The LF70 is aligned, when both the F.S. and the B.S. are visible through the chuck

Levelling

· Cribbing is the placing of logs or timbers on slopes and hillsides to level the set-up

· Blocking is the filling of voids under bed logs to give them strength and stability

Support Equipment

· Use proper lifting techniques

· Wear gloves or mitts

· Be aware of pinch points

· Place steel sheeting under and around the stove in wooden or canvas shacks

· Ensure the pump relief valve points in a safe direction

· Never store gas, and or fuel cans inside the shack

· Disposition of support equipment in shack varies with the type of the drill being used

Setting Up

· Anchoring

· Logs

· Rods

· Making holes in ice

· Chain saw

· Auger

Anchoring

· Drill anchored to timbers frozen to ice

Holes

· Chain saw

· PPE, checks, safe work procedures

· Holes are made in steps

· Operator must be tied in case of slipping

· Operator must be ready for fast exit as water will rush in once hole has broken through

· As with punching any hole with a chainsaw, it must be held as horizontal as possible to begin each cut

· Auger

· Six or eight inch holes drilled – eight inches is necessary for thicker ice

· Tendency to rotate under following conditions:

· Breaking through the ice

· Hitting water between two layers of ice

· Hitting mud as it breaks through ice


	1.
Struck By (SB)
	5.
Caught On (CO)
	9.
Fall to Below (FB)

	2.
Struck Against (SA)
	6.
Caught In (CI)
	10.
Overexertion (OE)

	3.
Contacted By (CB)
	7.
Caught Between (CBT)
	11.
Exposure (E)

	4.
Contact With (CW)
	8.
Fall - Same Level (FS)
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