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TITLE:
	Laboratory Commissioning and Re-Commissioning for BSL-3 and ABSL-3 Containment
[Policy #UNMC-IBC20]



	OVERVIEW:
	Prior to occupation, all laboratories designed as biosafety level-3 (BSL-3) and animal biosafety level-3 (ABSL-3) must undergo an initial commissioning process.  This process is part of the initial certification process as an orderly advancement from state of static completion to a functioning facility in accordance with the design intent.  Additionally, these facilities must also undergo an annual re-commissioning process to ensure that the secondary and engineering controls for the facility continue to operate as originally specified. 
NOTE:  This document does not specifically address the commissioning process conducted by an outside company during construction of a new building or restoration of an old building.  This process is completed prior to a final commissioning conducted by the Biosafety Officer as described in this policy. 


	APPLIES TO:
	All laboratories that will be used to manipulate risk group 3 biohazardous agents.


	DEFINITION(S):
	Certification - verification that the facility meets requirements for design and use.
Re-certification - ongoing verification that the secondary barriers and engineering controls within the facility are functioning according to original specifications. 

BSL-3 containment - applicable for work with indigenous or exotic agents which may cause serious or potentially lethal disease as a result of exposure by the inhalation route.
ABSL-3 containment - practices suitable for work with animals infected with risk group 3 agents.

Risk Group 3 (RG3) agent - biological agent that is associated with a serious or lethal disease for which preventive or therapeutic interventions may be available (high individual risk but low community risk).



	PROCEDURES:
	The commissioning process for the initial certification of a laboratory is performed to address the facility design.  
All core ABSL-3 and BSL-3 facilities must undergo an initial biosafety laboratory inspection to address standard practices utilized, safety issues, and any special practices needed in the function of the laboratory. 
The final commissioning process for the BSL-3/ABSL-3 laboratory is completed by the Biosafety Officer.
Facility design commissioning verifies the following (see Addendum 1 for a pre-occupancy commissioning checklist and Addendum 2 for a re-commissioning checklist):
1.  Room integrity

2.  Equipment Installation and Certification

3.  Access Control and Security

4.  General Laboratory Design

5.  Air Handling System

6.  Additional Facility Needs for ABSL-3

Any failure noted during the pre-occupancy commissioning process must be corrected prior to certification of the containment laboratory.

Any failure noted during the re-commissioning process will require a risk assessment in consultation among the facility Director, Safety and Security Manager, Biosafety Officer, and other individuals as appropriate to determine what action needs to be considered for continued operation of the laboratory.

  

	RECORD KEEPING:
	Copies of both the pre-occupancy commissioning checklist and the ongoing re-commissioning checklists are given to the Director of each containment suite to verify that the commissioning process has been completed and that the laboratory meets certification requirements. These documents are kept on file in the Standard Operating Procedures Manual of the laboratory.


	OTHER INFORMATION:
	The commissioning process must begin at the design or re-design phase of construction and must be ongoing during the construction phase.  The final act of commissioning is completed just prior to “activation” of the laboratory.



	REFERENCES:
	Biosafety in Microbiological and Biomedical Laboratories, 5th Edition, 2007.
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Addendum 1.  Pre-Occupancy Commissioning Checklist for ABSL-3/BSL-3 Laboratory.

________________________________________________________________________

Building  _______________
Room No.  __________________


Biosafety Officer’s Signature
_____________________

Inspection Date  _______________

Note:  This inspection checklist includes only those issues unique to construction of a high containment laboratory and do not include code requirements routine for building construction.
______________________________________________________________________________________
Room Integrity

	1.  The integrity of all penetrations (equipment services, etc.) and seals (around door frames, window, autoclaves, etc.) has been inspected visually and with a smoke pencil or other visual aid to ensure proper sealing of the containment perimeter.


	Yes  No

	2.  Floors, walls, and ceilings have been visually inspected and do not have cracks, chips, or openings.


	Yes  No

	3.  The wall/floor and wall/ceiling joints have been visually inspected to ensure proper sealing.


	Yes  No

	4.  Openings around ducts and ceiling fixtures (lights, fire alarms, fire suppression, etc.) have been inspected visually and with a smoke pencil or other visual aid to ensure proper sealing. 

	Yes  No

	5.  The interior surfaces of walls, floors, and ceiling are made of water resistant material so that they can be easily cleaned.


	Yes  No


Equipment Installation and Certification

	1.  For each biological safety cabinet (BSC), a test certificate is available to indicate that the cabinet has passed certification requirements in accordance with NSF 49 and each BSC has been labeled to indicate that the cabinet has been tested in situ and verified as acceptable to industry standards.

	Yes  No

	2.  The calibration certificates for the equipment used for verification testing of the BSCs are on file with UNMC.


	Yes  No

	3.  BSCs are located away from doors, windows that can be opened, heavily traveled laboratory areas, and other potentially disruptive equipment so as to maintain the BSCs airflow parameters for containment.


	Yes  No

	4.  A Class II, B2 hard-ducted BSC, when present, is connected to the exhaust system in a manner that prevents positive pressurization of the cabinets.


	Yes  No

	5.  When present, newly installed or remanufactured autoclaves are installed in such a way to allow access to the mechanics of the autoclave on the outside of the containment area (clean-room access).
	Yes  No

NA

	6. When present, autoclaves have been tested successfully using a biological monitor to ensure acceptable performance.


	Yes  No

NA

	7.  All areas within the laboratory are designed in such a manner to allow for the transfer of large equipment such as biological safety cabinets, centrifuges, and ultra-low freezers into and out of the area.



	Yes  No

	8. When present, disinfection systems such as dunk tanks and fumigation chambers, are operational and have been tested using a biological indicator to show they perform according to specifications.  Water and drain lines are present for operation of the dunk tank.

	Yes  No

NA

	9.  Exhaust air from Class II Type A1 and A2 BSCs may be recirculated within the laboratory if the cabinet is properly tested and certified (a canopy connection to an exhaust duct may also be present).
	Yes  No

NA


Access Control and Security

	1.  Doors into and out of the laboratory are lockable and when both exit and entrance doors are present, they are designed for “one-way flow” traffic i.e., an individual entering the BSL-3 suite can only exit by going out the exit door of  the facility with the exit door not accessible as an entrance from the clean hallway into the BSL-3 suite.  

	Yes  No

	2.  All communication devices (phone, intercom, radio, video, etc.) have been verified to ensure that the system operates as specified.


	Yes  No

	3.  Passage into and out of the laboratory from access corridors or other contiguous areas is through two sets of self-closing interlocking doors (this may be provided by a double-doored clothes change room with or without a shower, airlock, or other means which requires passage through two sets of doors before entering and exiting the laboratory).


	Yes  No

	4.  Operation of the interlocking doors has been verified to ensure that doors cannot be opened at the same time


	Yes  No

	5.  Emergency egress overrides of the interlocks are operational.
	Yes  No

	6.  Access control and security devices are present on all entry points into the laboratory.


	Yes  No

	7.  Security systems e.g., controlled access, closed circuit TV, etc., have been verified to ensure that the system operates as specified.

	Yes  No


General Laboratory Design

	1.  Laboratory furniture (both built-in and moveable) are capable of supporting anticipated loading and uses.

	Yes  No

	2.  All sinks have backflow preventers which have been tested to ensure that the system will operate as specified.


	Yes  No

	3.  All critical systems are on emergency power (i.e., standby power and UPS), including but not limited to controls, facility exhaust fans, security devices, critical equipment and biological safety cabinets.


	Yes  No

	4.  Stand-by power and UPS systems have been tested under the appropriate load conditions to ensure that the systems will operate as specified.

	Yes  No

	5.  Hands-free “deep-dished” sinks (foot, elbow, or automatically operated) are available in multiple areas of the laboratory and a hands-free sink  for washing hands is located near the laboratory exit door.

 
	Yes  No

	6.  Floor carpet is not present in the lab.


	Yes  No

	7.  Furniture within the laboratory are covered with a non-fabric material that can be easily decontaminated.


	Yes  No

	8.  Bench tops are impervious to water and are resistant to acids, alkalis, organic solvents and moderate heat. 

	Yes  No

	9.  Spaces between benches, cabinets, and equipment are appropriate and accessible for cleaning.


	Yes  No

	11.  An eyewash station and an emergency shower are readily available.


	Yes  No

	12.  Illumination is adequate for all activities, avoiding reflections and glare that could impede vision.


	Yes  No

	13.  Vacuum lines when present are protected with liquid disinfectant traps, HEPA filters, or their equivalent.


	Yes  No

NA

	14.  Containment rooms within the BSL-3 suite when present contain lockable self-closing doors with vent grates or other means for “breathing” to allow the directional air to flow into the contained areas. 


	Yes  No

NA

	15.  Piping is available to allow for the transfer of tanked gas from an area outside the containment suite to each of the containment labs within the BSL-3 suite.


	Yes  No

NA

	16.  A mechanism is in place to allow for decontamination procedures to commence within the various areas of the BSL-3 suite preferably without shutting down the complete area (i.e., in-wall piping).

	Yes  No

	17.  All safety equipment (e.g. eye wash stations, showers, fire lamps, etc.) is operational 

	Yes  No


Air Handling System

	1.  For each HEPA filter (excluding in-line filters) a commercial leak test certificate is provided to indicate that the filter has passed industrial testing prior to installation.


	Yes  No

	2.  When exhaust HEPA filters are present, the integrity of the HEPA filter housing , with inlet and outlet bubble tight dampers installed into supply and exhaust duct work, has been tested and found to be acceptable in accordance with industry standards.  

	Yes  No

NA

	3.  When present, HEPA filters have been positioned into the exhaust system in such a manner that they can easily be replaced without affecting the operation of the BSL-3 laboratory.


	Yes  No

NA

	4.  The exhaust duct work has been tested to verify that there are no leaks and that all valves where present operate as intended.


	Yes  No

	5.  Pressure sensitive monitoring devices are located at the entrance into the BSL-3 suite and if present, at the entrances to the containments suites within the BSL-3 laboratory.  These devices are calibrated to alarm when unacceptable exhaust parameters are present.


	Yes  No

	6. Alarms for the BSCs and building air handling system have been tested for failure by simulation of alarm conditions and been shown to operate successfully.

	Yes  No

	7.  The directional airflow which draws air into the laboratory from "clean" areas toward "contaminated" areas (i.e., negative pressure) has been tested by electronic pressure monitoring instruments and documented as acceptable.  The acceptance criteria for the inward directional airflow (under normal operation) has also been visually demonstrated by holding a smoke pencil at each door leading to an adjacent area with adequate pressurization relationships present e.g. (+ = positive to adjacent area, - = negative to adjacent area with the more negative area designated by a higher numeric value) exterior hallway (+) to clean-change (-1), clean-change (-1) to BSL-3 suite inner corridor (-2), BSL-3 suite inner corridor (-2) to containment rooms (-3), BSL-3 suite inner corridor (-2) to dirty-change (-1) and dirty change (-1) to exterior hallway (+).

	Yes  No

	8.  Exhaust vents are supplied in various areas of the facility (containment rooms, interior corridor, etc) and they are separate from the BSC exhaust vents in areas where hard-ducting of BSCs occurs. 
	Yes  No

	9.  The calibration certificates for the equipment used for verification testing of the directional airflow are on file with the University.


	Yes  No

	10.  The exhaust air from the BSL-3 suite is not recirculated to any other area of the building, is discharged to the outside, and is dispersed away from the occupied areas and air intakes (HEPA filtration or other treatment of the exhaust air is not required except in specialized circumstances). 

	Yes  No

	11.  A visual monitoring device that indicates and confirms directional inward airflow is provided at the laboratory entry.


	Yes  No

	12.  A dedicated exhaust system is available that has redundant fans which are easily accessible for maintenance and repair.  The system is designed so that one fan can be shut down for maintenance and repair with the other fan capable of supplying the necessary exhaust for continuance of the negative pressures needed for safe operation of the BSL-3 suite.


	Yes  No

	13.  Failure testing has been performed on the exhaust and supply systems to verify that controls and in-line dampers are operational to prevent pressurization of the BSL-3 suite and to show that negative pressures are maintained when supply and/or exhaust fans are placed on stand-by.


	Yes  No

	14.  Fume hoods are not present in the BSL-3 suite.  (Chemical usage is conducted within the Class II Type A2 canopy-connected BSC [minute amounts of chemical] or within the Class II Type B2 hard-ducted BSC [minimal amounts].)

	Yes No

	15.  When present, connection of a Class II BSC to the dedicated exhaust system for the BSL-3 suite (e.g. canopy or hard ducted) has been done in such a manner to avoid any interference with the air balance of other cabinets or the overall exhaust system.


	Yes  No

NA


Additional Facility Needs for ABSL-3

	1.  Entry into the animal room is via a self-closing double-door entry which includes a change room and shower.

	Yes  No

	2.  All sink traps and floor drains are designed to allow for filling with an appropriate disinfectant after each use.

	Yes  No

	3.  A cage washer is available and convenient to the animal rooms.
	Yes  No

	4.  An autoclave is available which is convenient to the animal rooms where the biohazardous agent is used.
	Yes  No


Addendum 2.  Re-Commissioning Checklist for ABSL-3/BSL-3 Laboratory.

_______________________________________________________________________

Building  _______________
Room No.  __________________


Biosafety Officer’s Signature
_____________________

Inspection Date  _______________

______________________________________________________________________________________
	Secondary barriers
	

	1.  The BL-3 laboratory is separated from areas that are open to unrestricted traffic flow within the building.


	Yes, No

	2.  Access to the BL-3 laboratory is restricted by a key, card key, punch code, and/or other means.


	Yes, No

	3.  Access to the BL-3 laboratory is restricted to entry by a series of two interlocking and self-closing doors.


	Yes, No

	4.  The BL-3 laboratory contain a hands-free or automatically operated sink for hand washing located near the room exit door.


	Yes, No

	5.  The interior surfaces of walls, floors, and ceiling are constructed to produce a sealed smooth finish that can be easily cleaned and decontaminated.  


	Yes, No

	6.  Penetrations in floors, walls, and ceiling surfaces of the BL-3 laboratory are sealed.


	Yes, No

	7.  All windows in the laboratory are closed and sealed.


	Yes, No, NA

	8.  A visual monitoring device which confirms directional air flow is provided at the BL-3 laboratory entry.


	Yes, No

	9.  An audible alarm for the room exhaust system is available to notify personnel of an exhaust system failure.


	Yes, No

	10. A method for decontaminating all laboratory waste is available within the laboratory suite.

	Yes, No

	11. Aerosol producing equipment are contained in devices that exhaust air through HEPA filters before discharge into the laboratory.

 

	Yes, No

	12. Bench tops are waterproof and resistant to acids, alkali, organic solvents, and heat.
	Yes, No


	Engineering Controls
	

	1.  The BL-3 laboratory exhaust air is not re-circulated to any other area of the building.


	Yes, No

	2.  The outside room exhaust of the BL-3 laboratory is dispersed away from occupied areas and air intakes.
	Yes, No



	3.  A dedicated exhaust fan system is available for the BL-3 laboratory.


	Yes, No

	4.  A back-up exhaust system is available if mechanical problems occur with the primary system of the BL-3 laboratory.


	Yes, No

	5.  A ducted air ventilation system is available that provides sustained directional airflow by drawing air into the BL-3 laboratory from “clean” areas toward “potentially contaminated” areas.


	Yes, No

	6.  The BL-3 laboratory is designed such that under failure conditions the airflow will not be reversed.


	Yes, No

	7.  Records are available to show that the airflow has been electronically monitored within the last 12 months for the presence of adequate pressure differentials.


	Yes, No

	8.  The biosafety cabinet is installed so that fluctuations of the room air supply and exhaust do not interfere with proper operations.


	Yes, No

	9.  Hard ducted biosafety cabinets (Class II, Type B2) if present are connected to the exhaust system in such a way as to prevent positive pressurization.


	Yes, No, NA

	10.  Hard ducted (Class II, Type B2) and thimble-connected (Class II, Type A2) biosafety cabinets if present are exhausted through the building exhaust in such a way as to not interfere with the air balance of the other cabinets or the building exhaust system.


	Yes, No, NA

	11.  Air flow monitors are tested to alarm during a failure mode.
	Yes, No
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