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	TASK:      EXCAVATIONS AND TRENCHING
	Overall Task

Risk Rating:
	A

	Description:
	Tucker HiRise’s activities that involve the installation of various size storm & sanitary sewers and the installation of watermain. Excavation of material, working in excavations, and situations that potentially expose workers to hazards associated with excavations are all typical when installing or repairing new/existing infrastructure.   This procedure includes Heavy Equipment Operation, Soil Types, Trench Boxes, Shoring and other forms of Trench protection. 

	Application:
	 FORMCHECKBOX 
 Construction Projects
	 FORMCHECKBOX 
 Industrial (Maintenance Shop, Storage Areas)
	 Office Areas
	Performed By:
	 FORMCHECKBOX 
 Our Organization
	 FORMCHECKBOX 
 Subcontractors

	Applicable Legislation: 
	 FORMCHECKBOX 
 OHSA
	 FORMCHECKBOX 
 Construction Regs.
	 FORMCHECKBOX 
 Industrial Regs.
	 Designated Substances
	 Confined Spaces
	 Asbestos on Constr.

	
	 FORMCHECKBOX 
 WHMIS/GHS
	 FORMCHECKBOX 
 Bio and Chem. Agents
	 FORMCHECKBOX 
 Highway Traffic Act
	 First Aid
	  Compulsory Trades
	 Employment Standards

	
	 FORMCHECKBOX 
 Other:  Ontario Regulation 213/91. Construction Projects Section 222-242 – Excavations

	Approved By:
	
	Position:
	 PRESIDENT
	Date:
	

	Reviewed By
	
	Position:
	HEALTH AND SAFETY COORDINATOR 
	Date:
	


	Job Hazard and Risk Analysis (JHRA)
	RISK RATING SYSTEM RISK
	A
	High likelihood of personal injury or facility, material, or equipment damage. 

	
	
	B
	Moderate likelihood of personal injury or facility, material, or equipment damage.

	
	
	C
	Minor likelihood of personal injury or facility, material, or equipment damage.

	TASK HAZARDS
	PRE-TASK RISK RATING 
	TASK CONTROLS
	POST TASK RISK RATING 

	Utilities Not Located
	A
	· All underground utilities that may be encountered during the excavation must be located and marked prior to breaking ground. 
· Request locates for all the underground utilities in the area where excavation will be taking place and ensure they are up to date and clearly marked onsite- REMEMBER- re do locates if markings are un-identifiable. 
· If the utility may pose a hazard, the service shall be locked/tagged out.
· Ensure utility owner indicates, using labelled stakes, flags, and/or paint marks, the centre line of the underground utility in the vicinity of the proposed excavation.
· Confirm location of all utilities within excavation area by hand digging- Do not use mechanical excavation within locate boundary limits. 
· While the excavation is open, underground utilities shall be protected, supported, or removed as necessary to protect employees.
	B

	Contact with Utilities
	A
	· Ensure excavation does not occur outside of the are where located were obtained, without obtaining further locates. 
· Where underground utility cannot be located contact utility owner to assist with manual locate. 
· Ensure equipment used around underground electrical or energy hazards, have locates made available to the site-
· equipment operator
	B

	Lack of Training
	A
	· Ensure excavation equipment operators are competent and have proof of applicable training certifications.
·  All non-essential workers shall remain outside of the equipment's swing radius, blind spot, and the excavation zone
	B

	Reversing Equipment, Lack of Signaler
	A
	· Ensure competent signalers direct equipment/vehicles when the view of the equipment/vehicle operator is impeded. 

· Tear-away fluorescent vests must be worn by all workers working around moving machinery, and while acting as a  

·  signaler.
	B

	Undermining of Structures
	A
	· Inspect intended excavation area for adjacent structures, prior to commencing excavation activities. 

· Do not excavate/remove material from under any adjacent structures. 
· Where appropriate, support systems such as shoring, underpinning or bracing will be provided to these structures. 
	B

	Vehicle and Pedestrian Traffic
	A
	· Implement a 'Traffic Control' plan and ensure it is made available on site. (Refer to Traffic Control WTS).
· Implement public way protection measures, where work is near public ways (pedestrians).
	B

	Lack of Sloping and/or Shoring 
	A
	· Slope excavations with Type 1 or Type 2 soil to within 1.2 metres of its bottom, with the slope at a minimum gradient of one (horizontal) to one (vertical). 

· Slope excavations with Type 3 soil whose walls are sloped from its bottom with a minimum gradient of one horizontal to one vertical.   Type 4 soil use support system or at least slope 2 (horizontal) to 1 (vertical). 
· Support excavation walls with an engineered support system, when its depth exceeds 1.2 M, and appropriate sloping procedures are not implemented/practicable. 

· Progressively install support system for Type 1/2/3 Soil.
· Install support system in advance for Type 4 Soil. 
	B

	Incorrect Trench Box size or placement
	A
	· Ensure prefabricated, hydraulic, or engineered support systems are designed by a professional engineer and used/maintained in accordance with its design drawings/specifications.

· Ensure 'Timber" shoring meets Ontario Construction Regulation O.Reg.213/91, s.238 requirements.

· Ensure support system for excavations walls, provides continuous support.
· Maintain design drawings and specifications for prefabricated, hydraulic or an engineered support system onsite, for the duration of the project.
	B

	Spoil Material Near Excavation Edges/Perimeter
	A
	· Keep an area extending at least one metre from the upper edge of each wall of an excavation shall be kept clear of equipment, excavated soil, rock, and construction material.
	B

	Lack of Access/Egress
	A
	· Ensure access to excavations are provided by either ladders, stairs, or ramps. 

· Ensure excavations are isolated by appropriate means (barriers, fencing) capable of restricting unauthorized access.

· Where appropriate, support systems such as shoring, underpinning or bracing will be provided to these structures. 

· Ensure trench kept free of water, snow, and ice. 
· Remove snow, mud, and/or ice, and determine if marked located are visible.
	B

	Hazardous Atmospheres
	A
	· Assess and determine if excavation/trench is a confined space. 
· Implement 'Confined Space' WTS controls if so. 
· If not a confined space, ensure workers wear appropriate PPE, for respiratory protection, and other protection measures identified on pertinent SDS.
	B


	Personal Protective Equipment (CSA Approved)
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HEAD PROTECTION
 FORMCHECKBOX 
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FOOT PROTECTION
 FORMCHECKBOX 
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EYE PROTECTION

	[image: image4.png]Wear
protective

clothing





SKIN PROTECTION
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FALL PROTECTION

 FORMCHECKBOX 
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RESPIRATORY PROTECTION
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HEARING PROTECTION
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HIGH-VIS PROTECTION

 FORMCHECKBOX 
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HAND PROTECTION

 FORMCHECKBOX 
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FACE PROTECTION


	ADDITIONAL PROTECTION LISTED IN CONTROLS


	ADDITIONAL PPE CONSIDERATIONS
· Workers on construction projects must wear, at a minimum, CSA high visibility protection, head, and foot protection.

· Ensure workers wear CSA approved eye protection when completing tasks that may cause objects to fly, dislodge or the like including the use of the quick cut saw.
· All workers using Chemicals must wear the required personal protective equipment set out in its (M)SDS.
· Eye protection shall also be worn where equipment does not provide appropriate protection to worker's eyes.
· Seat belts must be always worn by equipment operators when seat belts are provided.

· Workers must wear appropriate hearing protection, suitable for the sound levels to, when exposed to 85db or more, over an 8-hour period. Hearing protection is also required when exposed to higher decibels over a shorter period. Hearing protection must reduce exposure levels below allowable limits.


	SAFE WORK PRACTICES (SWP)

	EXCAVATION PRACTICES 
· Assess the site or project conditions including that any overhead power lines are identified and de-energized or protected by other appropriate means.

· Contact all applicable local utilities and ensure that they locate and mark all underground utilities.

· Determine the type of soil and when required have an appropriately qualified and competent person determine the soil type.

· Determine the appropriate controls to be implemented to protect the specific trench (i.e., sloping or shoring or trench box).
· Never enter a trench or excavation that is not adequately sloped or shored.

· Precautions must be taken to ensure the safety of traffic around trenches.  This may include the use of traffic barriers, signal persons, signage and “do not enter” tape.
· In addition, all excavations must be secured at the end of the day with a protective covering or appropriate barriers to prevent the public from falling into the open excavation.  Failing to adequately secure an open excavation is an offence under subsection 263(2) of the federal Criminal Code.

· Visible, overhead, or underground utilities such as gas, electrical, water and telephone pose a potential hazard and must be identified or located prior to breaking ground on an excavation (vacuum excavation if required).  Contacting utilities can affect the stability of the trench; cause an explosion upon contact; create an explosive or toxic atmosphere in the trench; and pose an electrocution hazard to workers

· Excavations that are trenches must be protected from cave-ins or loss of ground prior to workers entering the trench

	SUPPORTING TRENCH WALLS

The three means for supporting trench walls are sloping, shoring and trench boxes.  Trenches must be protected from cave-ins or loss of ground prior to workers entering the trench when the following conditions apply:

· If the trench is less than 1.2 metres deep the potential for a cave-in exists and appropriate controls must be implemented prior to entry to ensure the trench is safe).
· A worker should only be in a properly supported trench with an engineered trench box when necessary.  
· A worker is required to be closer to a trench wall than the height of the trench wall; and,

· If an excavation may affect the stability of an adjacent building or structure, precautions must be taken to prevent damage to the structure.  The precautions shall be specified in writing by a professional engineer.

	SOIL CONDITIONS

Foremen and workers must understand that different types of soil conditions can influence the stability of the trench walls.  The following is a listing of factors that affect soil conditions which must be assessed prior to excavating or working in or around trenches:

· soil type and soil properties that may vary from the top to bottom and along the length of an excavation and where there is previously excavated soil or excess moisture content in the soil.
· water, vibration, cracks, surcharge, exposure to the weather and trenches left exposed to air for extended periods of time

	SOIL TYPES
Type 1 Soil:
Is hard, very dense, and only able to be penetrated with difficulty by a small sharp object; has low natural moisture content and a high degree of internal strength.
and has no signs of water seepage; and lastly it can be excavated only by mechanical equipment.

Type 2 Soil:
Is very stiff, dense and can be penetrated with moderate difficulty by a small sharp object; has a low to medium natural moisture content and a medium degree of internal strength; and has a damp appearance after it is excavated.

Type 3 Soil:
Is stiff to firm and compact and loose in consistency or is previously excavated soil; exhibits signs of surface cracking; exhibits signs of water seepage; if it is dry, may run into a well-defined conical pile; and has a low degree of internal strength.

Type 4 Soil:
Is soft to very soft and loose in consistency, very sensitive and upon disturbance is significantly reduced in natural strength; runs easily or flows, unless it is completely supported before excavating procedures; has almost no internal strength; is wet or muddy; and exerts substantial fluid pressure on its supporting system


.

	TRENCH BOXES

· Trench boxes are also used to protect workers from the possibility of cave-ins and the engineered box must be placed into trenches which have not been shored-up.  
· Ensure trench boxes are engineered and inspected for visual / structure defects prior to installation. 
· After the placement of the trench box and prior to workers entering the trench, the space between the trench box and the trench wall must be backfilled to prevent fall and moving soil hazard
· Trench boxes must be inspected each time they are moved or installed into an excavation.   Inspect for damage and other defects, deformed plates, cracks in welds, bent or distorted welds in sleeves and struts, missing struts, bent struts and holes, bends, or other damage to plates.
· Trench boxes should be installed in excavations five feet or greater in depth

	SHORING

· Shoring is used as a means of supporting trench walls and preventing the movement of soil, foundations, underground utilities, and roadways.  
· The two most common means of shoring an excavation or trench are timber and hydraulic shoring. 
· These two methods are described and well-illustrated in Appendix A of ‘Trenching Safety’ prepared by the Construction Safety Association of Ontario.

· Support systems for the walls of an excavation must be installed progressively in an excavation of Type 1, 2 or 3 soil; and for Type 4 soil it must be installed prior to excavation
· The removal of support systems shall only be done:

· Immediately prior to the excavation being backfilled; and,

· Under the supervision of a competent person.

	VIBRATION

· Vibration can affect the stability of trench walls and it will often emanate from sources such as equipment, vehicle or pedestrian traffic and other nearby operations such as blasting, pile driving, earth moving and compacting.  

· All workers must be aware of the effects and dangers associated with vibration and ensure that appropriate precautions are taken to ensure that vibration does not affect the stability of the trench walls.

	CONDITIONS AT THE TOP OF THE TRENCH 

· Sources of surcharge must be identified and appropriately located at the top of the trench to ensure that the stability of the trench walls is not compromised.  
· All equipment, machinery, excavated soil and all other objects that may cause additional loading on the trench walls must be kept at a distance of at least 1 metre away from the edge of the trench.

· In addition, all equipment, materials, tools, and loose rocks/stone must always be kept at a safe distance away from the edge of the trench or excavation to ensure that they do not fall onto workers that are performing work in the trench.

	UTILITIES & OVERHEAD POWER LINES
· Visible, overhead, or underground utilities such as gas, electrical, water and telephone pose a potential hazard and must be identified or located prior to breaking ground on an excavation (vacuum excavation if required).  
· Contacting utilities can affect the stability of the trench; cause an explosion upon contact; create an explosive or toxic atmosphere in the trench; and pose an electrocution hazard to workers. We will discuss in more detail risk reduction for utility strikes. 

· The appropriate utility companies must be contacted to arrange for utility locates prior to breaking ground. Always assume power lines are energized. 

· Special precautions must be taken in and around overhead power lines to avoid contact or encroachment on the minimum allowable distances as prescribed by the Regulations.  

	BARRIERS

· If the walls of an excavation or trench are not sloped or cutback, barriers must be placed around the perimeter if the depth of the trench or excavation is greater than 2.4 metres.  
· The barrier must be at least 1.1 metres in height.  
· In addition, all excavations must be secured at the end of the day with a protective covering or appropriate barriers to prevent the public from falling into the open excavation.  
· Failing to adequately secure an open excavation is an offence under subsection 263(2) of the federal Criminal Code.

	ACCESS/ EGRESS  

· A properly sized and secured ladder should always be used to gain access to or egress from a trench.    It should always be tied off

· Always maintain three-point contact and adhere to the appropriate safety precautions for ladder use.  
· Main ways can also be built in certain shaft applications. 

	TRAINING

· Employee Orientations must include a review of these JHAs. 

· Competent workers must inspect the integrity of excavations and trenches. 

· Workers required to handle propane must be a holder of a certificate or ROT (record of training) for that purpose.

· Any repairs to equipment shall be completed only by qualified and competent people.


	PERSONAL PROTECTIVE EQUIPMENT USE, INSPECTION AND MAINTENANCE
· Workers on construction projects must wear, at a minimum CSA or Equivalent high visibility vest, head, and foot protection.

· All PPE will be visually inspected by the worker as part of the completion of the Daily JHA.

· All PPE will be inspected on a weekly basis by the Foreman during the completion of the Weekly Workplace Inspection.

· All damaged, broken or equipment missing components will be removed prior to use and replaced by the by the company. 
· Workers are responsible with replacing their safety foot protection
· If a confined space situation is present, the use of a harness, rope grab and attachment to a hoist is mandatory. 

	INSPECTIONS

· All equipment operators must conduct and record pre-use inspections where required for specific pieces of equipment. 

· Foreman must conduct weekly inspections (at a minimum) of construction project workplaces. 

· Joint Health and Safety Committee must conduct monthly inspections, of workplaces.


	Safe Job Procedures (SJP)

	PRE-TASK COMMENCEMENT
1. Complete a daily hazard assessment, in conjunction with all subcontractors, and review with all workers. Ensure all workers understand the daily hazard assessment contents and sign off in acknowledgement. 

2. Determine what equipment, machinery, tools and/or material, are required for the completion of the task and ensure they are not damaged or defective. Tag if needed
3. Ensure preventative maintenance activities have been completed where required, prior to using equipment, machinery and/or tools.

4. Inspect all] equipment, machinery and/or tools. Also, inspect the intended area of use. Complete appropriate inspections. Document inspections on appropriate forms when required. 

5. Do not operate equipment, machinery and/or tools, if the intended area of use, is unsafe. 

6. Gather and wear appropriate PPE for equipment, machinery and/or tool use. Workers must also wear PPE required by any manufacturer's instructions. At a minimum, safety boots, and hard hats shall be worn by all workers. 

7. Assess area that requires excavation and trenching. Determine depth of excavation and what safety processes should be implemented. 

8. Designate an authorized material, equipment, and tool storage location. Ensure it is at least 1m away from the edge of the excavated area.

9. Conduct and obtain locates of utilities. All underground utilities that may be encountered during the excavation must be located and marked prior to breaking ground. If the utility may pose a hazard, the service shall be locked/tagged out. Ensure utility owner indicates, using labelled stakes, flags, and/or paint marks, the centre line of the underground utility in the vicinity of the proposed excavation 

10. Where underground utility cannot be located contact utility owner to assist with manual locate. 

11. Inspect intended excavation area for adjacent structures, prior to commencing excavation activities.

12. Inspect the Trench Box and its related components before installation and after installation.

13. Inspect all tools and equipment and the intended area of use. Complete appropriate inspection forms, document deficiencies, tag tools/equipment, and remove from use if tools/equipment is damaged. Do not operate if area unsafe.

	DURING TASK: TRENCHING, SLOPING AND SHORING

1. Install shoring or Trench boxes capable of protecting workers inside the excavation/trench, which are appropriate for the depth of the excavation/trench, and the soil type. 
2. Slope excavations with Type 1 or Type 2 soil to within 1.2 metres of its bottom, with the slope at a minimum gradient of one horizontal to one vertical

3. Slope excavations with Type 3 soil whose walls are sloped from its bottom with a minimum gradient of one horizontal to one vertical

4. Support excavation walls with an engineered support system, when its depth exceeds 1.2m, and appropriate sloping procedures are not implemented/practicable.

5. Ensure prefabricated, hydraulic, or engineered support systems are designed by a professional engineer and used/maintained in accordance with its design drawings/specifications.

6. Progressively install support system for Type 1/2/3 Soil. Install support system in advance for Type 4 Soil.

7. Ensure Shoring and Trench Boxes meets Ontario Construction Regulation O.Reg.213/91, s.238 requirements and our 'Excavation and Trenching' safe work practices.

8. Ensure support system for excavations walls, provides continuous support.
9. Maintain design drawings and specifications for prefabricated, hydraulic or an engineered support system onsite, for the duration of the project.

	DURING TASK: WORKING WITHIN TRENCHES

1. Implement 'Confined Space' safe work procedures if necessary. 

2. Keep an area extending at least one metre from the upper edge of each wall of an excavation shall be kept clear of equipment, excavated soil, rock and construction material.

3. Ensure access to trenches are provided by either ladders, stairs, or ramps.
4. Ensure trenches are kept free of water, snow, and ice. Remove snow, mud, and/or ice, and determine if marked located are visible. Re-conduct locates if markings not identifiable.

	DURING TASK & POST TASK
1. When onsite, ensure locates are up to date, and clearly marked onsite.

2. Ensure excavation equipment operators are competent and have proof of applicable training certifications. 

3. Inspect all tools and equipment and the intended area of use. Complete appropriate inspection forms, document deficiencies, tag tools/equipment, and remove from use if tools/equipment is damaged. Do not operate if area unsafe.

4. Ensure excavation does not occur outside of the areas where located were obtained, without obtaining further locates. 

5. Confirm location of all utilities within excavation area by hand digging. Do not use mechanical excavation within locate boundary limits.

6. Keep an area extending at least one metre from the upper edge of each wall of an excavation.

7. Commence excavation activities. Ensure competent signalers direct equipment/vehicles when the view of the equipment/vehicle operator is impeded. Tear-away fluorescent vests must be worn by all workers working around moving machinery, and while acting as a signaler. All non-essential workers shall remain outside of the equipment's swing radius and the excavation zone. 

8. While the excavation is open, underground utilities shall be protected, supported, or removed as necessary to protect employees

9. Remove and store excavation spoil in designated areas.

10. Ensure equipment used around underground electrical or energy hazards, have locates made available to the site Foreman and equipment operator. 

11. Do not excavate/remove material from under any adjacent structures. Where appropriate, support systems such as shoring, underpinning or bracing will be provided to these structures. Install EXTRA strength shoring to excavation/trenching.

12. Operate equipment machinery and/or tools as per manufacturer's instructions. Site equipment machinery and/or tools is to be operated and maintained by qualified and authorized personnel.

13. Implement other JHAs that apply to the specific work being completed, and the specific hazards onsite.

14. When in operation, do not leave equipment, machinery and/or tools or controls unattended. 

15. Once equipment, machinery and/or tools is no longer in operation, implement appropriate storage procedures, turn off the equipment, machinery and/or tools and remove any keys or starting devices.


	Related Workplace Standard References

	· Personal Protective Equipment

· Equipment and Machinery Operation
· Traffic Control 
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