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1. Purpose

This document describes the methods for routine maintenance and inspection of the shredder or grinder. Shredding/grinding is directly linked to the autoclave or other treatment for disinfection of waste and is an integral part of the treatment and disposal process. It is vital that any faults in the shredder/grinder are fixed promptly and effectively, thereby minimizing downtime from break downs and dangers from stockpiling of untreated waste.  

2. Scope

Infectious waste may be shredded or ground before or after disinfection takes place. If needles or other sharps are shredded or ground, the risk from needle sticks and other injuries to waste handlers and anyone else who may come into contact with the waste is minimized.    
If shredding/grinding is undertaken after autoclaving, the risk from infectious agents during break down maintenance is almost completely eliminated, although bacteria can grow in any accumulated dirt, so cleaning routines are important.  Pre-shredding or grinding risks dispersing pathogens into the air and there is an increased hazard to maintenance staff if the shredder breaks down.  Any shredder/grinder used for pre-shredding must be sealed to prevent the release of pathogens to the air.  Pre-shredding  maintenance activities on the equipment must minimize the risk to personnel from any untreated infectious waste.  A pre-shredder or grinder may be equipped with an emergency cycle, which is used while untreated or infectious waste remains inside and before any required maintenance begins. The emergency cycle ensures that steam or some other suitable chemical disinfectant is fed into the system and sufficient time is allowed to disinfect the waste and surfaces before the equipment can be opened for repairs to be undertaken. 
It is essential that all maintenance that takes place on a pre-shredder during breakdowns is only undertaken by trained personnel who are wearing their personal protective equipment (PPE) and using the required safety equipment. The other hazards involved in working on shredders/grinders include sharp edges and electricity.  

In a post-shredding set-up, a batch of waste from failed disinfection (e.g., autoclaving) should never be shredded or ground, but must be reprocessed once the autoclave has been repaired or submitted for alternative disinfection. 
Inappropriate waste may cause the shredder/grinder to fail. This includes:

· Metal objects too big for the blades or grinding surfaces  

· Materials that may wrap around the blades, such as textiles or plastic that stretches, but is not cut.
· Wastes contaminated with mercury, solvents or radioactivity, which may cause emissions of these hazardous substances. 

· Waste containing liquids, which may cause short circuits in electrical components.  

Upstream segregation of waste is essential to prolong the life of the shredder or grinder surfaces and ensure operator safety, so regular inspections and audits of the waste generation activities and personnel involved is required.

3. Definitions
· Pathogens ‒ micro-organisms that may cause disease.
· Disinfection ‒ the reduction or removal of pathogens to minimize the potential for disease transmission.
· Post-exposure prophylaxis ‒ the treatment required to protect personnel from infection following an incident involving potentially infectious wastes, such as from needlesticks, sewage, etc.

4. Responsibilities

This SOP refers to all personnel who are trained and authorized to use the autoclave and shredder/grinder, as well as those responsible for maintenance. 
4.1. The responsible person must document, regularly update and file all training undertaken to ensure personnel are able to safely operate and maintain the shredder/grinder. 
4.2. The department manager is responsible for handing over the equipment to maintenance personnel in a safe manner and informing them of any hazardous conditions, such as the presence of any potentially infectious waste.  

4.3. The department manager is ultimately responsible for ensuring the shredder or grinder is available for use and it is safe.

4.4. The operator or designated responsible person, in conjunction with the maintenance personnel, is responsible for making sure the equipment upon which they will work is safe. They must also complete the required logs and ensure that any faults reported are closed out effectively to prevent a recurrence of the incident. 
4.5. Because the shredder or grinder is a machine with moving parts, it may be governed by legal requirements. Local regulations may prescribe the frequency and scope of certain inspections and maintenance on this equipment and who may be able to undertake them. Any maintenance work must be conducted only when the machine has been isolated from electricity supplies and any other utilities. In general, more substantial repairs will need to be carried out by engineers trained or approved by the manufacturer. 
4.6. The use of Permit to Work systems for maintenance work is strongly recommended. The Permit to Work provides a formal control system aimed at preventing incidents where foreseeable hazardous work is carried out. It consists of documents that detail the work to be done, who is allowed to authorize or carry out specific tasks, and the precautions to take. It is used to predict hazards and identify the control measures required to prevent exposure and minimize risk. Permits themselves do not make a job free from risks; they rely upon effective control and co-ordination so that hazards are identified and risks are suitably assessed. The Permit to Work system is used to ensure the equipment is effectively “locked out” and unable to be inadvertently started for the duration of the maintenance work to keep personnel safe.

5. Materials and Equipment

· Shredder/grinder operation and maintenance manual(s) as supplied by the manufacturer, including a maintenance schedule covering safety features provided, spare parts list, operational instructions, etc.
· Permit to Work required for any work to be undertaken on hazardous equipment (in this case, electricity and infectious waste) to ensure that the work is undertaken safely, with the knowledge and permission of all relevant personnel. This system ensures that the hazards are identified, decontaminated, removed and switched off and no one may start the equipment (physically locked out) while it is being maintained. The Permit also should state the PPE required, and the start and end time and any incidents that occurred. The permit should be filed and stored for the life of the equipment. If the Permit to Work system is not in use in the facility, the person undertaking the maintenance must be informed of all the hazards (including any potentially infectious waste), take appropriate safety precautions and be able to prevent the machinery from being operated for the duration of the maintenance.

· Personal protective equipment (PPE) such as safety boots, goggles, gloves, overalls (not loose-fitting) to protect against: 
· Sharp surfaces and edges.
· Potentially infectious waste ‒ for break down repairs to pre- shredders/grinders where untreated waste remains in the machine, PPE should include PVC suits with hoods, sealed gloves and boots, and self-contained breathing apparatus/airline. 
· Warm, soapy water and brushes for cleaning surfaces and screens.
· Lubrication oil. 

· Tools for tightening screws and bolts.
· Replacement air filters for pre-shredders/grinders.
· Seals for pre-shredders/grinders.

6. Hazards and Safety Concerns

6.1. Moving machinery – this poses a risk to the operator if the guarding is inadequate or if personnel take risks by trying to prevent jams or cleaning while the machinery is in operation. This must be listed as a serious disciplinary offense and at no time must the practice be condoned. Moving parts must be isolated electrically and physically to ensure they cannot be started while being repaired or cleaned. Operational and maintenance personnel must not wear any loose clothing, jewelry or have long hair that can get caught in moving parts.

6.2. Pathogens – if the machinery shreds/grinds waste before it is disinfected, safety equipment must be in place to prevent exposure to infectious waste by operators or other personnel. This may include air filtration and pressure systems. The shredder/grinder must not be operated without this equipment being in good repair and on line at all times. If a breakdown occurs, for which maintenance personnel need access, the waste in the machine must be appropriately disinfected before work proceeds. Maintenance personnel must be trained to avoid exposure and wear appropriate PPE to protect themselves at all times. Air filters must be treated as infectious waste when they are cleaned/replaced.

6.3. Inappropriate waste – steps must be taken to ensure that only authorized waste is accepted for shredding/grinding, with a procedure for dealing with inappropriate waste that arrives including records kept for each incident. Wastes that should not be shred/ground include:

· Metallic objects or materials that could jam in, wrap around or blunt the blades

· Wastes contaminated with mercury, solvents or radioactivity

· Liquids that may cause short circuits in electrical components 
7. Procedures
The shredding/grinding surfaces (cutters, blades, or hammers) will wear and may loosen under normal use and require sharpening, adjusting, or eventually replacing.  It is essential to do regular inspections to make sure that maintenance is conducted in time and not only after a break down. This can result in increased risk from stockpiling of infectious waste, if the shredding/grinding takes place before treatment.

If break down repairs are to be undertaken on a pre-shredder or grinder, it will be necessary to disinfect the waste and the equipment on which maintenance work is to be carried out. This process must be covered by a written procedure.  All relevant personnel must be trained to understand the hazards and comply with the requirements of this procedure. 
Maintenance personnel must use PPE to protect themselves from exposure to biohazards and have access to postexposure prophylaxis in case of exposure to pathogens. Depending on the type and size of equipment, the amount of waste, etc., PPE may include the use of appropriate clothing, gloves, goggles and masks. The use of PPE is the last resort for preventing exposure to personnel. 
During a make-safe process, the pre-shredder or grinder should be considered to be contaminated with viable pathogens. A contaminated pre-shredder or grinder should never be returned to the manufacturer for servicing or repair. Decontamination should be carried out in accordance with safety requirements and may include the use of steam or noncorrosive liquid disinfectants, ensuring sufficient contact time for effective disinfection. When in doubt, refer to the manufacturer or servicing agent for advice specific to the pre-shredder or grinder in use. 
7.1. Daily checks (operator)

7.1.1. Check the Shredder/Grinder Operation Log (refer to Doc 543) and the Autoclave Operation Log (for a post-disinfection shredder/grinder; refer to Doc 532), to ensure that any waste processed has been effectively disinfected.
7.1.2. Test the shredder/grinder safety equipment (emergency stop buttons, etc.) prior to use and only use if all the safety features are functioning correctly.
7.1.3. After the final run of the day, clean the screens and the shredding/grinding surfaces.
7.1.4. Lubricate all moving parts with a light machine oil and check for smooth operation.
7.1.5. Ensure all safety barriers are in place and secure to effectively reduce risk from moving parts.
7.1.6. Before the shredder/grinder is used, ensure correct positioning of the empty container under the shredder/grinder to capture the material.
7.1.7. If a post-treatment shredder/grinder is used, ensure that it is loaded only with effectively disinfected waste. Any waste that has not been properly disinfected during treatment must be reprocessed and shown to have effectively been disinfected before being accepted for shredding/grinding.
7.1.8. For pre-shredding/grinding, check that the equipment’s seals are in good condition to prevent the escape of bio-aerosols while the machine is in use.
7.1.9. Where the shredder/grinder is equipped with air filters, check they are operational. 
7.1.10. Report all faults, record these in the User Log; and assign each fault with a unique, sequential number.
Tips: 
· Proper and regular cleaning is essential, since debris may cause the shredder/grinder to malfunction. 

· NEVER attempt to clear a blockage while the machine is switched on or connected to the power supply.

· The discarded filter from a pre-shredder/grinder’s air filtration system must be treated as infectious waste.
7.2. Weekly maintenance (operator)

7.2.1. Check that the following are working:

· Indicator lights

· Alarms

· Seals and locks 

· Air filtration system where fitted

7.2.2. Inspect, lubricate and tighten all joints.
7.2.3. Ensure that all safety barriers are in place.
7.2.4. Report all faults; record them in the Operation Log; and assign each fault with a unique, sequential number.

This check must be recorded by the operator or responsible person in the Shredder/Grinder Maintenance Log (Attachment 11.2). Any failures that cannot be rectified by the operator must be reported to the department manager or other designated responsible person. Unsafe or faulty equipment must not be used and where there are multiple users, appropriate signage and means to lock out should be employed to prevent its use.

7.3. Monthly inspections and quarterly maintenance
The following checks and activities should be undertaken by a maintenance or service engineer:

7.3.1. Check the User and Maintenance Log for signs of problems requiring action.
7.3.2. Inspect the blades or grinding surfaces for wear and sharpen or replace when necessary.
7.3.3. Check oil level, top up and replace according to the manufacturer’s requirements.
7.3.4. Inspect air filters where fitted and replace according to schedule and label the new filter with the date of installation and/or the date of replacement.
7.3.5. Ensure that all safety barriers are in place, are secure and effectively protect people from accessing moving parts during operation.
These inspections, any failures and any subsequent maintenance must be recorded in the Maintenance Log and signed off by the personnel conducting the work. 
7.4. Annual maintenance and inspection
The following checks and activities should be undertaken every 12 months by a maintenance or service engineer:

7.4.1. Check that all recommendations made at the previous inspection have been correctly carried out.
7.4.2. Check service history for recurring faults and corrective action to determine if repairs, refurbishment or replacement is required.
7.4.3. Check the condition of the seals and shredding/grinding surfaces, repair or replace where necessary.
7.4.4. Check that all filtration equipment is working well if fitted, and that filters have been replaced according to the schedule.
7.4.5. Ensure that all safety barriers are in place, are secure and effectively reduce risk from moving parts

7.4.6. Test all functions under working conditions to the satisfaction of the operator or responsible person.
This inspection, any failures and any subsequent maintenance must be recorded in the Maintenance Log and signed off by the personnel conducting the work. 
7.5. Break down repairs of pre-shredders/grinders

7.5.1. Ensure that the emergency disinfection cycle treated the waste effectively before opening the machine for break down maintenance.
7.5.2. If the waste cannot be disinfected, this is deemed a major incident requiring specialized emergency response:

· Only essential personnel should be present, so cordon off the area and prevent access.
· Personnel must be trained to work under these emergency conditions.
· PPE must be checked and worn correctly to prevent exposure to pathogens from infectious waste and bio-aerosols:

· PPE includes PVC suits with hoods, sealed gloves and boots and self-contained breathing apparatus/air line.
· Showering facilities must be provided between the work area and the clean area, to enable personnel to remove contaminated PPE, wash themselves and change into clean clothing without becoming re-contaminated.
· A safety watcher must be available outside the work area, but in audio contact with the team inside, to summon help in the event of an emergency.
· On completion of the work, the area, tools and PPE must be effectively disinfected before allowing entry to other personnel, to prevent exposure to pathogens.
· The waste removed from the equipment, including PPE used, must be disinfected effectively or discarded as health care risk waste, to be treated prior to disposal.

A major emergency incident, such as break down repairs of a pre-treatment shredder/grinder containing untreated waste, must be investigated by the department manager to determine the root cause and actions to be taken to prevent a recurrence. The lessons learned are to be shared with all relevant departments and personnel and reported to the regulators, as required by local legislation.

8. Reporting and Recordkeeping
8.1. Any failures and other incidents must be reported to the relevant manager and department for action. Where prescribed by local legal requirements, the relevant authorities must be notified of any failures or incidents involving shredders/grinders, as they are classified in most countries as moving machinery.
8.2. The Shredder/Grinder Maintenance Log must be available and updated for all use and work carried out on the shredder/grinder, including break down and scheduled maintenance, as well as any defects or abnormalities noticed during use, maintenance or repair. The person carrying out maintenance work must sign the log.

9. Related documents

· Doc 541: Shredder/Grinder Operation – SOP (Shredder/Grinder Operation Log is included in this document)
· Doc 532: Autoclave Operation Log
· Doc 309: Incident Log
10. References
None
11. Attachments
11.1. Shredder/Grinder Maintenance Log

Attachment 11.1: Shredder/Grinder Maintenance Log

Notes on how to fill in the form: Type of maintenance can include: Scheduled maintenance - daily (D), weekly (W), monthly (M), annual (A) - or a repair (R) including break down maintenance.

	Facility name
	
	Shredder/Grinder Serial No.
	
	Start date of log
	__ __ / __ __ /__ __ __ __
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These documents were first produced by FHI 360 and HCWH under funding provided by 
the CDC to support and inform proper management of health care waste.
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