General Laboratory Practices for BSL-1 Laboratories

Template (Revised 2024)

XXX  Lab

Note:  

This is a general template for laboratory safety procedures.  The principal investigator is responsible for including laboratory-specific procedures for addressing hazards in their laboratory. Anything can be added to this template, but at a minimum include information where you see italics.
I have read, understand, and agree to adhere to the biosafety procedures contained within:

Printed Name

Signature


Date

PI:

________________
________________
_______

Staff:

________________
________________
_______

________________
________________
_______

________________
________________
_______

________________
________________
_______

________________
________________
_______

________________
________________
_______

________________
________________
_______

________________
________________
_______

________________
________________
_______

Written (Date):  _______________

Last Revision (Date):  ____________

Reviewed by BSO (Date):  ____________

Adopted by the IBC (Date): ____________
Table of Contents

Principal Investigator Responsibilities………………………………………...…
3
Laboratory Staff/Student Responsibilities…………………………………….....
3 

General Emergency Information……………………………………….………...
4
Reportable rDNA incidents………………………………………………………    4
Fire Alarms/Extinguishers……………………………...……….………………..
4

Eyewashes……………………………………….……………………………….
5
Spills in the Laboratory……………………………………….………………….
5 

Biological Spill……………………………………….…………………………..
5 

Spills Outside the Biosafety Cabinet……………………………………….…….
5

Spills Inside the Biosafety Cabinet…………………………………………..…..
5

Spills Inside Equipment……………………………………….………………….
5

Chemical Spill……………………………………….……………………………
6

Radiation Spill ……………………………………….………………...…………
6

Exposures in the Laboratory……………………………………….…………….
6
New Employees/Visitors ……………………………………….………………….
7
Training ……………………………………….……………………………….….
7
PPE ……………………………………….……………………………….…..….
8
Biohazard Signs ……………………………………….………………...…………
8
Waste Disposal ……………………………….……………………………….….
9
BSL-1 Procedures…………………………….……………………………….….
9
Websites ……………………………………….……………………………….….
12
Appendix A - Arthropod Containment Guidelines………………………………… 14
Principal Investigator Responsibilities

The Principal Investigator (PI) has the primary responsibility for ensuring that their laboratory is safe.  They must adhere to all guidelines and regulations.  They are responsible for the safe use of biological, chemical and radiation in their laboratory.

In addition, the PI must:


Limit personnel, student, and visitor exposure to hazards to the lowest practical level

Provide special safety considerations for individuals under the age of 18


Apply the recommended biosafety level for the work being conducted

Be familiar with any required medical surveillance for each type of agent in their laboratory and ensure their staff participates in the program


Develop lab specific safety procedures and train their personnel on them  


Maintain documentation of training


Provide personal protective equipment (PPE) and instruction on use


Ensure waste is properly disposed


Report spills, exposures, or incidents to Environmental Health & Safety (EHS) 512/471-3511
Laboratory Staff/Student Responsibilities


Know the biological materials and procedures used in the laboratory


Follow safety guidelines and procedures 


Know the emergency procedures


Complete required training


Report unsafe conditions to PI, EHS


Utilize all required PPE
General Emergency Information
Emergency Contacts
PI




Office


Cell (After Hours)
Lab Supervisor

Other

EHS




512/471-3511


911
Zone Shop

Emergency Repairs (After hours)

If there is an emergency, call 911 (campus phone) to reach UTPD.  UTPD will then summon assistance from the City of Austin Emergency Services.  If there is a fire or explosion that you cannot control, evacuate the area immediately.  Pull the fire alarm and then call 911 from a safe location.  For other emergencies, dial 911 for UTPD. 

For non-life threatening emergencies or spills/exposures in the laboratory, immediately notify EHS and your lab supervisor/PI.  
Reportable incidents to EHS involving rDNA
1.
Any spill or accident involving rDNA and/or biohazardous material that leads to personal injury or illness.

2. 
Any breach of containment i.e.: direct contact with agent, needle stick, escape of transgenic animal, improper disposition of transgenic animal.

3. 
Any large spill of recombinant or biohazardous material.
If a reportable incident occurs:
1. Isolate area and if possible contain the spill

2. Contact the Biosafety Officer at EHS immediately, and PI

BSO: 512/232-4999 or EHS 512/471-3511

PI emergency numbers #__________________________________________
Fire Alarms/Extinguishers

Locations of fire pull station alarms:  
Location of fire extinguishers:

Know the location of each of these, and identify the location of the extinguisher closest to your lab bench.  If the fire alarm sounds, leave the building immediately and move away to a safe distance.

Eyewashes

Location of eyewashes:

In case of exposure, proceed to nearest eyewash station.  Hold eyelids open with thumb and forefinger and rinse for at least 15 minutes.  Wash from the outside edges towards the inside to prevent washing hazardous materials back into the eye.  

Rinse should be aimed at the inner corner of the eye (near the nose) not directly at the eyeball.  “Roll” eyes around and up and down to ensure full rinsing.  

Contact lenses (if worn) should be removed as soon as possible.  Have another member of the lab call for emergency response immediately.  The area around the eye wash station must remain clear at all times.
Spills in the Laboratory
Call EHS when a significant spill occurs.  A lab incident report form (EHS) must be filled out for significant spills.  

A significant spill is defined as:

· Spills greater than 1L outside of primary containment.
· Spills that result in an exposure

· Spills that present an inhalation hazard

· Spills that cannot be easily cleaned

· Spills that endanger people or the environment

Biological Spill

Location of spill kit:
Notify your laboratory supervisor/PI and nearby lab staff.  Use appropriate PPE when cleaning.  Dispose of all cleanup material as biohazardous waste.  

Spills Outside the Biosafety Cabinet

Decontaminate biological spill by covering the spill with paper towels and soaking in a fresh 10% bleach solution or disinfectant for at least 20 minutes.  

Clean area at least 2 feet around spill with disinfectant.  (Including furniture/walls)

Spills Inside the Biosafety Cabinet

Decontaminate any biological spill by covering the spill with paper towels and soaking in disinfectant for at least 20 minutes.  

While spill is soaking, wipe down all work surfaces and equipment in BSC with disinfectant.  Place all cleanup material into biohazardous waste container.

Spills Inside Equipment

If the spill occurs in a shaker or centrifuge, turn off the equipment and leave the door closed for at least 30 minutes to reduce aerosol exposure before cleaning up the spill.  

Tape a sign indicating the problem and your name to the contaminated equipment until the situation has been rectified.  

Chemical Spill

Location of spill kit:

Clean up all chemical spills immediately. 

If you spill a hazardous material and need assistance, call EHS.  

Radiation Spill

Location of spill kit:
Wipe up the spill with Lift-away and check for residual contamination by performing a wipe test (tritium or carbon-14) of the affected area.  

For other radioisotopes, refer to the EHS Radiation Safety Manual for proper detection methods.  

Call EHS if you need assistance.
Exposures in the Laboratory  

All exposures must be reported to the PI and to EHS.  

Biological Exposure

Remove any contaminated clothing and wash skin exposed to the agent with a disinfectant such as antibacterial soap.  

Autoclave any contaminated clothing before disposal.  Decontaminate any surfaces using the procedure for a biohazardous spill.  

If you believe you may have been exposed to an agent, contact EHS and seek immediate medical attention.

If you suspect you have a lab-acquired illness regardless of a recent exposure, see a health care professional immediately.  Provide the health care professional with EHS contact information to allow for coordination with the university safety office.  

Fill out a worker’s compensation form even if you are not sure if your illness was acquired at work.  This must be done if you need to file a claim later.

Chemical Exposure 

For most chemical exposures to the skin, wash the chemical off with water for at least 15 minutes and remove any contaminated clothing.  Use the sink for small exposures; for large exposures use the safety shower.  

Location of safety shower:

Radiation Exposure

For skin contamination with radioactivity, wash it off and remove any contaminated clothing.  If you believe you have inhaled or ingested any radioactivity, call EHS.

New Employees/Visitors
Location of this lab manual:

Laboratory personnel should be aware of the potential hazards associated with the work and be proficient in the specified practices and procedures.
Know the chemicals you are working with.  Look up the material safety data sheet (MSDS) available at http://www.utexas.edu/safety/ehs/msds/index.html. Place a bookmark on your computer so that you can access this information quickly. 

For biological agents, see http://www.phac-aspc.gc.ca/msds-ftss/index.html.  

If you are using a piece of equipment for the first time, be sure to ask for instructions.

Training

All laboratory research personnel must take institutional provided training.   Training must be documented (electronic or paper).  Personnel should not initiate research until training is completed.

Classes:

OH101: General Hazard Communication

OH102: Site-Specific Hazard Communication (provided by the PI)

OH201: General Laboratory Safety 

OH202: Hazardous Waste Management 

FF205: Fire Extinguisher Training 

OH207: Biological Safety
CW512 (Online): IBC Training: NIH Guidelines

Additionally if researchers are working with radiation:

OH301 Basic Radiological Health 

OH302 Basic Radiological Health Refresher
Before working with human blood or tissues: 

OH218: Bloodborne Pathogens for Lab Personnel 

PPE

List all PPE to be used in the lab: (e.g., gloves, lab coats, eyewear, face protection, respirators)
EHS recommends that non-latex gloves be used.
Biohazard Warning Signs and Posting 
Each laboratory must clearly display a sign that provides safety information to visitors and service personnel. EHS will provide the signs.
a. All areas and laboratories which contain biohazardous agents must be posted with a biohazard sign. The sign must be red/orange in color with a biohazard symbol and lettering in black. 

[image: image1.emf]
b. The sign must have information regarding biosafety level, materials used, emergency contact name and phone number. 
Biological Waste Disposal

All recombinant material is considered infectious and must be disposed as biological waste.

Infectious waste materials should be chemically disinfected with 10% bleach or preferably, decontaminated in a steam autoclave. Infectious waste should be placed in a biohazard autoclave bag. 

Tie the bag closed or use a rubber band, place in an autoclave pan, and autoclave for at least 30 minutes at 121°C under 15 psi.  Sign the autoclave record log and after cycle completion, place EHS waste treatment sticker on the bag, and place in a black trash bag before disposing in the regular trash.  

Certain autoclaves need to be tested with an autoclave test pack.  For questions, contact EHS.  For problems with the autoclave, call Facilities Services.
BSL-1 Safety Procedures

This lab is rated as Biological Safety Level 1.  BSL1 is suitable for work involving well-characterized agents not known to consistently cause diseases in immunocompetent adult humans, and present minimal potential hazard to laboratory personnel and the environment.   

A. 
Good Practices
1.
The laboratory PI/supervisor controls access to the laboratory.
2.
Lab personnel wash their hands after working with potentially hazardous materials and before leaving the laboratory.

3.
Eating, drinking, smoking, smokeless tobacco, handling contact lenses, applying cosmetics, and storing food for human consumption is not permitted in laboratory areas. If food is stored, it is done so outside the laboratory area in cabinets or refrigerators designated and used for this purpose.

4.
Mouth pipetting is prohibited and only mechanical pipetting devices are used.

5.
All procedures are performed to minimize the creation of splashes and/or aerosols.
B. 
Sharps
6.
Policies for the safe handling of sharps, such as needles, scalpels, pipettes, and broken glassware have been developed and implemented. Whenever practical, laboratory supervisors have adopted improved engineering and work practice controls that reduce risk of sharps injuries.
7.
Careful management of needles and other sharps are treated with primary importance. Needles are not bent, sheared, removed from disposable syringes or otherwise manipulated by hand before disposal.

8.
Used disposable needles and syringes are carefully placed in conveniently located puncture-resistant containers used for sharps disposal.

9.
Non disposable sharps are placed in a hard walled container for transport to a processing area for decontamination, preferably by autoclaving.

10.
Broken glassware is not handled directly. Instead, it is removed using a brush and dustpan, tongs, or forceps. Plasticware is substituted for glassware whenever possible.
What steps to take following a sharps injury:
1. Provide immediate care at the exposure site: Promptly attend to the injury, encouraging bleeding at the puncture site. Wash puncture wounds thoroughly with soap and water for 15 minutes.

2. Evaluate exposure and report: Assess the extent of the exposure and promptly report the incident.

a. Seek medical care: Consult a healthcare professional to determine the risks associated with the exposure. Swift action is crucial as hazardous chemicals or infectious materials present on sharps or within the syringe may lead to secondary health effects, and timely response helps mitigate the risk of serious illness.

b. Reporting to EHS: Immediately report all injuries or exposures involving sharps to Environmental Health and Safety (EHS) at 512-471-3511 after seeking medical care. EHS will review the circumstances of the exposure incidents to prevent future injuries and determine if the submission of the Texas Department of State Health Services, Infectious Disease Control, Contaminated Sharps Injury Reporting Form to the local Health Department is necessary. Refer to the institutional BLOODBORNE PATHOGENS EXPOSURE CONTROL PLAN for comprehensive instructions.

C. Decontamination 
11. Work surfaces are decontaminated immediately after use and after any spill or splash of potentially infectious material with appropriate disinfectant.
12. All cultures, stocks, and other potentially infectious materials (Including rDNA) are decontaminated before disposal using an effective method.

13. Materials to be decontaminated outside of the immediate laboratory are placed in a durable, leak proof container and secured for transport.
14. Materials to be removed from the facility for decontamination are packed in accordance with applicable local, state, and federal regulations.

D. 
Administrative

15. A sign incorporating the universal biohazard symbol is posted at the entrance to the laboratory when infectious agents are present. The sign includes the name of the agent(s) in use, and the name and phone number of the laboratory supervisor or other responsible personnel. Agent information is posted in accordance with the institutional policy.
16. An effective integrated pest management program is in place.
17. The laboratory supervisor has documented that laboratory personnel receive appropriate training regarding their duties, the necessary precautions to prevent exposures, and exposure evaluation procedures. Personnel receive annual updates or additional training when procedural or policy changes occur.

18. Personal health status may impact an individual's susceptibility to infection, ability to receive immunizations or prophylactic interventions. Therefore, all laboratory personnel and particularly women of child bearing age have been provided with information regarding immune competence and conditions that may predispose them to infection. Individuals having these conditions have been encouraged to self-identify to the institution's healthcare provider for appropriate counseling and guidance.

19. The PI/supervisor can access NIH and BMBL guidelines.

20. The PI has emergency procedures in place for fires, hazardous spills, injuries, and exposures.

Safety Equipment

21. Protective eyewear is worn when conducting procedures that have the potential to create splashes of microorganisms or other hazardous materials. Persons who wear contact lenses in laboratories also wear eye protection.

22. Gloves are worn to protect hands from exposure to hazardous materials. Glove selection is based on an appropriate risk assessment. Alternatives to latex gloves are available. Hands are washed prior to leaving the laboratory.

23. Gloves are changed when contaminated, integrity has been compromised, or when otherwise necessary.

24. Gloves are removed and hands are washed when work with hazardous materials has been completed and before leaving the laboratory.

25. Disposable gloves are not washed or reused. Used gloves are disposed of with other contaminated laboratory waste. Hand washing protocols are rigorously followed.

Laboratory Facilities

26. Laboratories have doors for access control.

27. Laboratories have a sink for handwashing.

28. The laboratory is designed so that it can be easily cleaned. Carpets and rugs in laboratories are inappropriate.

29. Laboratory furniture is capable of supporting anticipated loads and uses. Spaces between benches, cabinets, and equipment are accessible for cleaning.
30. Bench tops are impervious to water and resistant to heat, organic solvents, acids, alkalis, and other chemicals.

31. Chairs used in laboratory work are covered with a non-porous material that can be easily cleaned and decontaminated with appropriate disinfectant.

32. Laboratories windows that open to the exterior are fitted with fly screens.

33. An emergency eyewash is available.
Complete the following:

· BSL1 Materials:  Provide a description of material used in the laboratory.  Include any special instructions for use of this material.
Useful Web Sites
NIH Guidelines: 
http://www4.od.nih.gov/oba/rac/guidelines/guidelines.html
BMBL: 
http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm 
Environmental Health and Safety:

http://www.utexas.edu/safety/ehs/index.php
Research Support and Compliance: 

http://www.utexas.edu/research/rsc/
Appendix A – Arthropod Containment Level Guidelines
Arthropod Containment Level 1 (ACL-1)

Arthropod Containment Level 1 (ACL-1) is suitable for work with uninfected arthropod

vectors or those infected with a non-pathogen including: 1) arthropods that are already

present in the local geographic region regardless of whether there is active vector borne

disease transmission in the locale, and 2) exotic arthropods that upon escape would be

inviable or become only temporarily established in areas not having active vector borne

disease transmission. This category would include most educational use of arthropods.

A summary of the containment levels is provided in Table 1

A. Standard Practices

Location of Arthropods. Furniture and incubators containing arthropods are located in

such a way that accidental contact and release is minimized. This may be achieved by

locating arthropods out of the flow of general traffic, avoiding hallways, or placing them

in closets.
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Supply Storage. The area is maintained to allow detection of escaped arthropods. For

example, materials unrelated to arthropod rearing and experimentation (e.g., plants,

unused containers, clutter) that provide breeding sites and harborages are minimized.

General Arthropod Elimination. Accidental sources of arthropods from within the

insectary are eliminated. This may be accomplished by cleaning work surfaces after a

spill of materials, including soil or water that might contain viable eggs. Pools of water

are mopped up immediately.

Primary Container Cleaning and Disinfestation. Practices should be in place such that

arthropods do not escape by inadvertent disposal in primary containers. Cages and

other culture containers are appropriately cleaned to prevent arthropod survival and

escape (e.g., heated to over the lethal temperature or killed by freezing).

Primary Container Construction. Cages used to hold arthropods effectively prevent

escape of all stages. Screened mesh, if used, is durable and of a size appropriate to

prevent escape. Non-breakable cages are recommended. Bags, rearing trays and so

on effectively prevent leakage and escape.

Disposal of Arthropods. Living arthropods are not to be disposed of. All wastes from the

insectary (including arthropod carcasses, and rearing medium) are transported from the

insectary in leak-proof, sealed containers for appropriate disposal in compliance with

applicable institutional or local requirements. All stages of arthropods are killed before

disposal. Autoclaving or incineration of material infected with a non-pathogen is

recommended. Material may be killed with hot water or freezing before flushing down

drains.

Primary Container Identification and Labeling. Arthropods are identified adequately.

Labels giving species, strain/origin, date of collection, responsible investigator, and so

on are firmly attached to the container (and cover if removable). Vessels containing

stages with limited mobility (e.g., eggs, pupae, hibernating adults) are securely stored.

Prevention of Accidental Dispersal on Persons or via Sewer. Personnel take appropriate

precautions to prevent transport or dissemination of arthropods from the insectary on

their persons or via the sewer.
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Pest Exclusion Program. A program to prevent the entrance of wild arthropods (e.g.,

houseflies, cockroaches, spiders) and rodents effectively precludes predation,

contamination, and possible inadvertent infection.

Escaped Arthropod Monitoring. Investigators assess whether escapes are occurring.

An effective arthropod trapping program is recommended to monitor the escape

prevention program.

Source and Harborage Reduction. Harborage and breeding areas are reduced as

appropriate. Furniture and racks are minimized and can be easily moved to permit

cleaning and location of escaped arthropods.

Microbiological and Medical Sharps. Syringes that re-sheath the needle, needle-less

systems, and other safe devices are used when appropriate. Plastic-ware is substituted

for glassware whenever possible.

Notification and Signage. Persons entering the area are aware of the presence of

arthropod vectors.

B. Special Practices

IACUC and IBC Approval. IACUC approval is required for use of vertebrate animals

used as hosts. IBC approval is required for non-exempt recombinant DNA protocols.

Housing of Non-Arthropod Animals. Animals not necessary for culture of the arthropods

are not accessible to the arthropods. Animals used as hosts or blood sources may be

housed within the insectary but are adequately protected from access by escaped

arthropods. Protocols for vertebrate animal use are approved by the local IACUC.

Containment During Blood-Feeding. Arthropods fed on host animals are prevented from

accidental transfer to host cages. When handling/removing animals after exposure to

arthropods, precautions must be taken to prevent arthropod escape through screens,

covers, and by flying. Host animals are inspected closely (e.g., concealment in fur, ears,

crevices), and the primary container is sufficiently robust to prevent escape during

feeding.
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Blood Source. The blood source is considered as a source of inadvertent arthropod

infection and transmission. Measures are implemented to prevent such an event. Use

of sterile blood or blood from sources known to be pathogen-free is recommended. In

contrast, use of blood from animals or humans whose disease status is uncertain is to

be avoided.

Escaped Arthropod Handling. Escaped arthropods are killed or collected and properly

disposed of.

Accidental Release Reporting. The insectary director is notified promptly of accidental

release of vectors.

C. Safety Equipment (Primary Barriers)

Gloves. Gloves are worn when handling host animals or blood used to feed the

arthropods.

Torso Apparel. White laboratory coats, gowns, and/or uniforms are worn at all times in

the insectary when handling blood and vertebrate animals.

Arthropod-Specific Personal Protective Equipment. Personal protective equipment is

worn as appropriate e.g., respirators for arthropod-associated allergies, particle masks,

head covers.

D. Facilities (Secondary Barriers)

Location of Insectary. The insectary area is separated from areas that are used for

general traffic within the building.

Insectary Doors. Doors openings, whether covered by rigid panels, glass, screens,

plastic sheets or cloth, minimize escape and entrance of arthropods.

Insectary Windows. Windows, if present, effectively prevent escape of the smallest

arthropods contained within.
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