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Equipment: 
Background Information
Equipment Design and Installation 
Meat Facility Standards (MFS) 2022 C1.1 describes four (4) outcome-based requirements for how equipment must be designed and installed. Equipment that is poorly designed creates cleaning challenges, increases maintenance demands, and introduces contamination risks that can be very difficult to control operationally.
	Ref.
	MFS 2022 C1.1 Requirement
	Practical Meaning for Operators (examples)

	a
	It is capable of delivering the requirements of the operation / process.
	Equipment must be able to perform its intended food processing function under actual operating conditions. Equipment that is under-powered, undersized, not meant for a food processing environment, or used beyond its rated capacity increases the risk of malfunction and introduces food safety hazards.

	b
	It is made from materials that are acceptable for use in a food processing environment (e.g., smooth, non-corrosive, non-absorbent, non-toxic, easily cleanable).
	All food contact surfaces must be made from food-grade, smooth, non-porous materials that can withstand repeated cleaning and sanitizing without degrading. Rough, pitted, or cracked surfaces harbour pathogens and cannot be adequately cleaned.

	c
	It is accessible for thorough cleaning and maintenance.
	Adequate space must exist around, inside, and beneath each piece of equipment to allow workers to easily reach all surfaces. 

	d
	It can be properly vented or drained, where required.
	Equipment that generates steam, heat, condensation, or liquids must be connected to drains and vented appropriately. Standing water inside or under equipment creates microbial harborage.



Hygienic Design Principles
In addition to the above four (4)  requirements, operators should consider hygienic design principles when selecting, installing, or modifying equipment.  Some established industry best practices: :
· Eliminate hollow spaces, dead legs, and blind ends: Internal cavities where food residue and moisture can accumulate and support microbial growth must be sealed or eliminated.
· Use coved internal angles: Right-angle internal corners are impossible to clean effectively. Coved (rounded) angles at wall-floor and wall-ceiling junctions, and inside equipment, support thorough cleaning.
· Self-draining surfaces: Equipment must slope to drain so water and cleaning solutions do not pool.
· Sealed joints and seams: Gaps between equipment components or between equipment and surfaces are harborage points. All joints must be fully sealed.
· Food-grade lubricants, seals, bolts, and coatings: All components in contact with food or cleaning solutions must be food-grade and compatible with the products and chemicals used. Refer to the CFIA Reference Listing of Accepted Construction Materials, Packaging Materials and Non-Food Chemical Products where applicable.
· Inedible vs. edible equipment segregation: Equipment used for inedible material must never be used for edible product and must be clearly identified (e.g., color-coded, labelled).
Equipment Purchase and Installation
Operators should establish documented criteria for purchasing, installing, repairing, or upgrading equipment. Using a New Equipment Checklist to proactively evaluate food safety risks and ensure equipment will meet requirements before it is placed into service is a recommended best practice.
	Consideration
	Requirement / Guidance

	Material suitability
	Food contact surfaces must be smooth, non-corrosive, non-absorbent, non-toxic, and cleanable. Compatible with product, environment, and cleaning chemicals used.

	Accessibility
	Equipment must be accessible on all sides – top, bottom, inside, and back – for effective cleaning, inspection, and maintenance.

	Drainage and ventilation
	Must allow proper drainage of liquids. Equipment and surrounding floors sloped to drain. Vented as required to prevent condensation.

	New equipment – hygienic design review
	Evaluate against sanitary design principles before purchase. Confirm food-grade status of all lubricants, seals, bolts, and coatings. Complete a New Equipment Checklist.

	Pre-owned / used equipment
	Assess history: prior use, storage conditions, exposure to hazardous materials, reason for sale. Evaluate by qualified personnel. Thoroughly clean and sanitize before first use.

	Installation location
	Position to allow access to all surfaces. Surrounding space must support hygienic operations and not obstruct cleaning of adjacent areas or create cross-contamination risks.

	Utility connections (pipes, conduits, electrical, air)
	All utility connections must be hygienically designed and positioned to prevent drip, condensation, or pest harborage above or near food contact surfaces.



Equipment Maintenance
MFS 2022 C1.2(a) requires that equipment is kept in a well-maintained condition, functions as intended and does not introduce hazards into the operation. Equipment failure, deterioration, or improper modification can directly introduce biological (microbial growth from damaged seals), chemical (lubricant leaks), or physical (metal fragments from worn parts) hazards into food.
Preventative Maintenance (PM)
Preventative maintenance (PM) consists of scheduled, proactive maintenance activities (e.g. lubrication, part replacement, adjustment) performed to prevent equipment failure before it occurs. While preventative maintenance procedures are not mandated in MFS 2022, they are a well-established mechanism for meeting the C1.2(a) requirement that equipment functions as intended.
Operators may choose to voluntarily develop a PM program for their facility and this program could include:
· A list of all equipment requiring regular maintenance.
· The person responsible for each maintenance activity.
· Specific maintenance tasks for each piece of equipment.
· Frequency of each activity, based on manufacturer recommendations or documented equipment history.
· Deviation and corrective action procedures if maintenance cannot be completed as scheduled.
· Verification steps to confirm maintenance was completed correctly.
· A maintenance schedule (e.g., monthly or annual calendar) to ensure consistent completion.

Routine Equipment Inspections
Routine inspections are planned visual or physical checks performed to identify signs of wear, damage, or deterioration before they cause a food safety incident or breakdown. These  are distinct from and performed and documented separately from proactive preventative maintenance.  Best practices include: 
· Inspections should be performed at a frequency appropriate to the equipment type and the food safety risk it presents (e.g., pre-operationally for equipment to be used during the day’s operations).
· deficiency identified during an inspection can be documented on a Maintenance Work Order Log and either corrected immediately or assigned a defined repair timeline.
· Equipment that cannot be corrected before use should  be taken out of service and tagged accordingly.
Routine Inspections vs. Preventative Maintenance
	Activity
	Routine Equipment Inspection
	Preventative Maintenance (PM)

	Definition
	Planned visual or physical check to identify signs of wear, damage, or deterioration.
	Scheduled, proactive tasks (lubrication, part replacement, adjustment) performed to prevent failure.

	Purpose
	Identify problems before they cause food safety incidents or equipment breakdowns.
	Prevent equipment failure; ensure continued safe and effective function.

	MFS 2022 Basis
	C1.2(a): equipment must not introduce hazards. Inspections are a key tool to detect hazards early.
	C1.2(a): equipment must function as intended. PM prevents drift away from that standard.

	Frequency
	Pre-operational or daily for critical equipment; as required for others.
	Per manufacturer recommendations or documented equipment history.

	Record
	Inspection log; anomalies on Maintenance Work Order Log.
	PM schedule and PM completion records.



Calibration Program 
MFS 2022 C1.2(b) requires that the facility has an effective calibration program for devices that require calibration to ensure food safety critical limits are being met. It explicitly identifies the following devices as examples: thermometers, pH meters, aw (water activity) meters, scales, temperature recording charts. This list is illustrative, not exhaustive. Any device used to monitor or verify a food safety critical limit must be included in the calibration program. 

Calibration vs. Verification – Understanding the Difference
These two terms are often used interchangeably but are distinct activities with different purposes. Both are required components of an effective calibration program.
	 
	Calibration
	Verification (Accuracy Check)

	What it is
	Comparing a measuring instrument against a known traceable reference standard under specified conditions and, where required, adjusting the instrument to bring it within acceptable tolerance.
	Confirming that an instrument reads within its acceptable tolerance against a known reference without necessarily making adjustments.

	Purpose
	Establish and restore accuracy; provides the traceability link between the instrument and a recognized standard.
	Detect drift or sudden inaccuracy between scheduled calibrations – the first line of defence.

	Frequency
	Scheduled per the Master Calibration Schedule (e.g., monthly, quarterly, annually).
	More frequent (e.g., each use/ shift, weekly), especially for a manufacturing control monitoring equipment.

	Adjustment
	May involve adjusting the instrument.
	No adjustment – if the check fails, the instrument is taken out of service and calibration is triggered.


Annual calibration is a “snapshot in time.” Routine verification (accuracy checks) is the ongoing mechanism that ensures the device has not drifted, been damaged, or been affected by environmental changes between full calibrations. 
When to Verify Immediately
In addition to scheduled verification, it is recommended that a device’s accuracy be checked immediately if it:
· Was subjected to a shock load (e.g., dropped or had something fall on it).
· Was overloaded (used beyond its rated capacity).
· Gave a reading inconsistent with expected process conditions.
· Was exposed to an abnormal environment (extreme temperature, moisture, chemical exposure).
· Returned from off-site use, repair, or extended storage.
Important: If a verification check fails, the device must be taken out of service immediately. It must not be used for food safety monitoring until recalibration confirms it is within acceptable tolerance.

Devices Requiring Calibration
The following table identifies devices the MFS 2022 C1.2(b) explicitly names or that are commonly required in Alberta meat facilities:
	Device
	Food Safety Role
	Key Calibration Note

	Thermometers (fermentation room, smokehouse, handheld, data loggers, chart recorders)
	Monitor and verify ambient and product temperatures throughout processing, or cooking, to ensure critical limits for pathogen control are met.
	Handheld probe thermometers used food safety checks must be verified using the ice-point method at the start of each shift before use.  
Note: In Alberta, boiling point varies with elevation e.g., 97.7°C in Medicine Hat; 98.8°C in Fort McMurray. 

	Scales
	Ensure accurate weighing of critical ingredients (e.g., nitrites 100–200 ppm, salt ≥2.5%, cure formulations). Inaccurate measurements can result in chemical hazards (excess nitrite) or food safety failures (insufficient nitrite).
	Verify using certified reference weights before each shift when used for critical ingredient weighing. 

	pH meters
	Determine acidity/alkalinity of food products. Accurate pH is essential for confirming pathogen control in fermented and pickled products.
	Two-point calibration using certified NIST-traceable buffer solutions is required before each use for food safety measurements. Record slope efficiency (≥95% required). Replace electrode when performance degrades.

	Water activity (aw) meters
	Measure free moisture available for microbial growth. Critical for validating shelf stability and confirming critical limits for shelf-stable products.
	Verify using certified reference salt solutions at the start of each measurement session.

	Temperature recording charts / data loggers
	Continuously record temperature and humidity over time. Support verification of process controls and regulatory compliance.
	Calibrate sensor against reference standard; verify internal clock accuracy. Confirm chart speed and pen function for chart recorders.

	Humidity (hygrometer) meters
	Monitor moisture levels in processing and storage environments. Helps prevent condensation, mold growth, and product spoilage.
	Verify against certified reference conditions or psychrometric measurements at the scheduled frequency.



Required Calibration Program Contents
A calibration program under MFS 2022 C1.2(b) must include the seven elements of a written program as defined in MFS 2022 s. 2.3:
	Program Element (MFS 2022 s. 2.3)
	Content Suggestion

	a. Purpose
	Why the calibration program exists; how it protects food safety critical limits.

	b. Who (Responsible personnel)
	Designated calibration workers and their roles. Workers must be competent to identify inaccurate equipment and take corrective action (MFS 2022 C1.2b; s. 2.4).

	c. What / How (Step-by-step instructions)
	Equipment list (Master Equipment List); specific calibration procedures for each device type; tolerances; reference standards used.

	d. When (Frequency)
	Calibration and verification frequencies for each device, based on device type, usage, criticality, and manufacturer guidance.

	e. Deviation and corrective actions
	What to do when a device is found out-of-calibration: remove from service, assess product impact, corrective action on device.

	f. Verification procedures
	How the program itself is verified to be effective (e.g., monthly record review, onsites, annual program review).

	g. Associated records
	What records must be kept, by whom, and for how long.


Required Calibration Record Contents
Every calibration event must be documented. Records must include at minimum:
· Date of calibration.
· Personnel initials or signature.
· Results – reference value and device reading at each test point; calculated error; pass/fail outcome.
· Reference standard used, if applicable
· Any deviations and corrective actions taken.
MFS 2022 Record Retention: All calibration records must be retained for a minimum of 2 years and must be made available to an  inspector upon request (MFS 2022 s. 2.5; MIR AR 42/2003 s. 18). Records must be legible, completed in ink or a validated electronic system, and corrected by single strikethrough with initials and date – no white-out or correction fluid.
Calibration Frequency Considerations
MFS 2022 C1.2(b) requires an effective program but does not prescribe a universal calibration interval. Frequency should be determined based on:
· Device type and manufacturer recommendations.
· Usage intensity and operating conditions.
· Criticality of the food safety function
· Historical calibration data – if a device repeatedly drifts between scheduled calibrations, frequency must be increased.
Worker Competency for Equipment Activities 
MFS 2022 s. 2.4 requires that the operator ensures workers have the knowledge appropriate for the complexity of the tasks they are performing. For equipment maintenance and calibration, this could mean:
· Workers who perform calibration checks must be competent to perform the calibration correctly, identify equipment that is not accurate, and take the necessary corrective steps.
· Workers who perform routine equipment inspections must be able to identify signs of wear, damage, or contamination risk.
· Workers who use food safety monitoring equipment in production must understand the equipment’s function and know to report anomalous readings immediately.
Training could be provided before workers perform activities independently and reinforced at appropriate intervals. Additional training is required when new equipment is introduced or when equipment-related deviations reveal a training gap. Training should be documented.
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