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[.INTRODUCTION

To improve overall campus and laboratory safety, the President of Kansas State University
annually appoints a Campus Environmental Health and Safety Commhessommittee hopes

with this revision of the Good Laboratory Safety Practices manual to describe the more common
hazards in science laboratories in an effort to instill safety awareness in students, faculty, and
staff.

This manual describes general standards guidelines that should be followed to keep
laboratory accidents to a minimuithe information has been collected from the most current
Federal and State guidelines as well as current chemical safety. gonessigators should use
these guidelines tcomplete their work with a minimum of injury, lost time, and expense
Students should initiate habits and practices that will insure their safety and take safety
awareness into their future workplace.

II.IN CASE OF EMERGENCY

A. Emergency Telephone Numbers

Phone Number Agency

911 or 26400 ANY EMERGENCY SUCH AS FIRE, CHEMICAL RELEASE,
AMBULANCE, AND POLICE -
Kansas State University Police Department

2-6544 STUDENT CARE ONLY- Lafene Health Center

2-5856 ALL SAFETY ISSUES- Division of Public Safety
ANY EMERGENCY INVOLVING ANIMALS

2-3233 Dr. Jerry Jaax, University Veterinarian

2-5640 Dr. Kerry Taylor,University Veterinarian

9-776:3322 Mercy Hospital at Collegé Emergency Room

9-1-800-3326633| Mid-America Poison Control Center

B. Emergency Plars and Procedures
1. In Case of Fire

a TheDivision of PublicSafety is responsible for maintaining and checking all fire
alarm systems, smoke alarms, fire extinguishers and other fire suppression.systems
In case of any type of medical or fire emergecayy911.

b. All employees must be trained on how to use a fire extinguisheulty should
make every effort to acquaint students in class of the locations of emergency
equipment and fire exit3raining for fire extinguisher use is available for empks/e
and students from tHaivision of PublicSafety, calk-5856to arrangdraining

c. In the event of a firgoull the fire alarm as you leave the area ealti911to report
the location of the fireFire alarms are naill connected to thlanhattan Fie
Departmentin the event o&fire alarm all personsnustproceed to the nearest exit
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for evacuationinstructors shouldnnouncehe location of the nearest ezitthe
beginning of the class each semesirevacuees should meet in a location away
from the building and out of the way of the emergency vehiéliégfforts should be
made to aid physically disabled individuals to a safe location and to advise
emergency rescue personnel.

2. In Case of Tornador Other Severe Weather

a. All building occupants should know where to go in case of a tornado or severe
weatherIn the event of a tornado, the sirens will sound a steady-thiragte blast
when thee isneed to take coveSirens are intended to alert personnel outside the
building. For those iside buildings, an alert will be sent to personnel in every
building via the telephon&achdepartment head should prepare a plan on how
personnel will be advised of the weather emergency.

b. In general, you should:
(1) Get and stay indoors during thersn.
(2) Go to the interior hallways on the lowest level of the building.
(3) Stay away from windows, doors, outside walls and protect your head.
(4) Listen forimproved weather conditior@ a local radicor television station.

c. TheUniversity Fire Marshal has placgdrnado refuge signsear each building
exit. By order of the State Fire Marshal (K.A.R2-18-2), these signs must be posted
andmust not be remove@or questions or replacement sign(s), 2é3i856.

d. After thesevere weather emergegritas passed, faculty or staff should notify the
proper emergency personmélany damages or injuries by calling 9Kl university

related injuries or illnesses must be reported through Accidental Injury Forms, located
in the departmental office, as ghe Policy and Procedures Manual

3. In Case of Chemic&pills or Releases

a. Chemical spills come in two sizésmall and largeA small spill means 500 ml or
lessof a moderate or less hazangemicaj in general, a spill covering less than a nine
inch diameter of any hazardous material is considered a smallspilbpill greater
than a small spill is considered a large splth matter what size spill occurs, report
the spill to the Division of Public Safety by calling 911.

b. In the event of cheival spills or releases, all efforts should be made to contain the
spill using absorbentg#lert all personnel in adjoining rooms to turn on any fume
hoods and leave tteea Close any doors to the hallway on the way. diitaffected
personnel should meat a safe location and await emergency response personnel
While waiting for emergency response personnel, retrieve a copy of all relevant
Material Safety Data Sheets.

c. Department personnshouldclean upsmallchemical spills; th®ivision of Public
Safetywill assist if neededraculty and staff working with chemicals must be trained
for spill cleanuplt is recommended that each department develop a list of personnel
who can assist with cleanuphe Department of Environmental Health and Safety has
some materials available for spill cleap, however, departments wihigh
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probability for spills shoulghurchaseheir own materialsAll employees who work
with chemicals must be trained on proper spill contiganup, and disposal.

d. TheDivision of PublicSafetymustbe notified ofany sizespill immediatelyby
calling 911 to report the spilUniversity Police will notify theappropriatepersonnel
The caller should provide information about the spill, specifically what chemical
spilled and thejuantity spilled.

e. Each laboratorynusthave access to the necessary materials to clean up chemical
spills. An extensive lisbf materialdor a hazardous spill response cart is contained in
Appendix C These materials include but are not limited to:

(1) Protective clothing.

(2) Chemical absorbent material.

(3) Acid/base neutralization chemicals.
(4) Polypropylene squeegee.

(5) Drain stopper.

(6) Polypropylene shovel.

(7) Polypropylene pan and broom.

(8) Barricade or caution signs.

f. Some chemial releases must be reported to the U.S. Environmental Protection
Agency (EPA) or other government agencies by the Division of Public Safety.

4. In Case of Radioactive Material Spills or Releagegposures to radioactive materials
must be reporteoinmedidely to the Radiation Safety OfficeCall 911 to report the spill
Users of radioactive materials must be familiar with the Radiation Safatyd
concerningaccident procedures.

5. Faculty andstaff should befamiliar withtheir surroundings.

a. Facultyand staff should be familiar with the hazardous materials and hazardous
situations that exist in their buildinhlew employeesust be trained in the usé

hazardous materials and situations within the first few weeks on thi¢ i®b

recommended thabeh department develop a list of hazardous materials and
hazardous situations s23h HKisng ialaimmabl lei
areas where there is limited or restricted access.

b. Faculty and staff should be familiar with the location and @isen@rgency fire
equipmentThis includes the location of fire extinguishers, fire alarm pull stations,
first aid supplies, fire blankets and emergency shavtessrecommended that each
department develop a list of emergency equipmenttatatation.

c. Faculty and staff should be familiar with the location and use of emergency
chemical spill equipmenThis includes the location of chemical spill kipgrsonal
protective equipmerand first aid suppliest is recommended that each department
developa list of emergency equipment aitsllocation.

[l . RESPONSIBILITIES

A. The Division of Public Safetyis responsible for the safety of the students, faculty and
staff in research and teaching laboratoriesarrying out this charge, the Division of Fab
Safety is responsible for development and implementation of campus safety standards
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Division personnel will also serve as consultants to assist departments with environmental
health and safety issues.

B. The Deanof eachCollege is responsible for apipting a College Environmental Health
& Safety Committee and to ensure that personnel adhere to current safety standards.

C. The Department Headis responsible for appointing a Department Safety Coordinator
and keeping the Division of Public Safety infadhof personnel changes.

D. The Department Safety Coordinatoris responsible for chemical safety, chemical spill
notification, emergency contingency plaarsl Hazard Communicatidraining

E. The Principal Investigator is responsible fothetraining of enployees and students in
proper proceduregollowing a Chemical Hygiene Prograamd for seeing that safe practices
are followed This individual is responsibl®r general laboratory safety, hazardous waste
disposal and liaison with the Division of PubBafety

F. Employees and studentsvorking in or using the laboratory facilities in the course of
their employment or studies are responsible for knowing and following all safety procedures.

IV.GENERAL LABORATORY SAFETY PRINCIPLES

A. Know your materials.
1. Minimize all chemical exposures.
2. Approach all chemicals as hazardous andcas#ion

3. Avoid underestimating the rislkhssume that any mixture will be more toxic than its
most toxic component and that all substances of unknown toaratyghly toxic.

4. Observe the Threshold Limit Values (TLV3he TLVsof the American Conference
of Governmental Industrial Hygienists (ACGIH) should not be exceeded.

B. Provide adequate ventilation Use fume hoods and other ventilation devices properly to
prevern exposure to airborne substances.

C. Follow safe practicesand use Standard Operating Procedures (SOPSs)
D. Know emergency procedures and location of safety equipment.

E. Institute a Chemical Hygiene Program These guidelines set forth procedures, pelsona
protective equipmenise and work practices that protect the health of personnel subjected to
hazardous materials.

V. LABORATORY SECURITY

A. Laboratory security is an integral part of an effective laboratory safety progFatiow
these procedures to®Ire a secure working environment.

1. Keep laboratory doors locked when unoccupied.

2. Keep stocks of organisms locked during off hours or when the laboratory is
unoccupied.

3. Keep an accurate record of chemicals, stocks, cultures, project materials, grow
media, and those items that support project activities.
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4. Notify University Police (26412) if materials are missing from the laboratory.
5. Inspect all packages arriving at the work area.

6. When research is completed for the day, ensure that cheraimébiological materials
have been properly stored and secured.

7. Ask strangers (someone you do not recognize asadcer or support staff) for
identification If they are not authorized to enter, ask them to leave.

B. Keep high hazard materials unde lock and key. High hazard materials include
1. Radioistopes
2. Carcinogens
3. Select Agents
4. Narcotics
C. Maintain a catalogfor receiving, using, and disposing of high hazard materials.

D. For laboratories using Select AgentsThere are a number afiditionalspecific
regulations that must be followed, see section VIII.G.

VI.CHEMICAL HYGIENE PROGRAM

A. The complete Chemial Hygiene Programcan be foundt
http://www.k-state.edi(safety Personnel arencouraged to review the entire document to
fully understand the Lab Standard.

B. This chemical hygiene program applies tall colleges on Kansas State University
campuses that engage in the laboratory use of hazardous chefitafgogram does not
apdy in those laboratory uses of hazardous chemicals which provide no potential for
employee exposur&xamples are: the use of "Dip and Read" test where a reagent strip is
dipped into the specimen and the results are interpreted by comparing the calon teat
color chart; and the use of completely s&ihtained commercially prepared kits.

C. Responsibilities The Division of Public Safety will designate an employee as the
university's Chemical Hygiene Officefrhe Chemical Hygiene Officewill assistif
requested to provide chemical exposure monitoring

D. Employee Exposure Monitoring If there is reason to believe that exposure levels in the
workplace routinely exceed the TLV, the Department Head will initiate monitoring (initial
monitoring) If initi al monitoring discloses employee exposure above the TLV, the
Department Head will initiate periodic monitoringffected employees will be notified of

the monitoring resultContact the Division of Public Safety for monitorir@gpst for such
monitoring isthe responsibility of the requesting department.

E. Components of the Chemical Hygiene Plan.

1. Comply with University Laboratory Safety Rules as published iikision of
Public Safetypolicies:

¢ Prudent Practices in Laboratory Safety
o Safety with Chemcal Carcinogens in Research and Teaching
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e Radiation Safety Manual

e Laser Safety Manual

e Hazard Communication Program
¢ Chemical Hygienérogram

e Any other rules set as policy by tGampusEnvironmental Health and Safety
Committee.

2. Develop written Standard Operating Procedures in laboratories.

3. Trainemployees to understand the hazards in the labordi@aipning should include
appopriate work practices, emergency proceduresuaemfpersonal protective
equipment.

4. Medical consultation and examinations whenever:

a. an employee develops signs or symptoms associated with a hazardous chemical to
which the employee may have beepe@sed in the laboratory;

b. environmental monitoring reveals an exposure level above the TLV;

c. a chemical spill, leak, explosion or other release takes place which results in a
hazardous exposure; or

d. when respirator use is necessary to maintain expdmliow the TLV Every effort
will be made by the Department Head to provide the necessary engineering controls
to relieve the need for respirators.

VII. RECOMMENDED SAFE LABORATORY PRACTICES
A. General Safety Rules
1. Do not work alone in the laboratory

2. Clean up all spills and leaks prompt8pill kits should be purchased and used to assist
in clean up operations.

3. Do not store or consume food and beveragdsboratories onear chemicals.
4. Do not smoke in laboratories.
5. Avoid smelling or tating chemicals.

6. Avoid using damaged glasswaBroken glassware should be discarded in sealed
boxes, not in the regular trash receptacles.

7. Used needis and syringes, razor bladeasteur pipettes and other sharps should be
placed in special "sharpsontainers available from the Division of Public Safety.

8. Shield or wrap Dewar flasksacuumglass apparatiis
9. Wash exposed skin wdlefore leaving the laboratory.
10. Horseplay, practical jokes, or other acts of carelessness are prohibited.

11. Oral pipetting omouthsuctioning of hazardous, caustic, toxic, radioactive, cancer
causing, or biological specimens is prohibited.
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12. Personal clothing.
a. Confine long hair and loose clothing.

b. Wear shoes at all times in the laborat@gndalsflip-flops, perforated shoes,
opentoed shoes, or canvas sneakaesprohibited in the laboratary

13. Personal housekeeping.
a. Each individual is responsible for keeping the work area clean and uncluttered.

b. Chemicals and equipment should be clearig caorectly labeledas well as
properly stored.

c. Clean up work area upon completion of a procedatreeastt the end of each day.

14. Sink traps and floor drain traps should be kept filled with water at all times to prevent
escape of odors to other buindiareas.

15. Each worker should use proper personal protethiahincludesas a minimum
safety glasses, chemical resistant gloves, and a laboratory coat or apron

16. Appropriate warning signs should be posted near any dangerous equipment, reaction,
or condition.

17. Interior connecting doors between laboratories should be unobstructed and unlocked
at all times.

18. Adequate, skigbroof footstools and stepladders should be used for reaching upper
shelvesDo not stand on chairs or other easily movaltigcts.

19. All equipment should be inspected for defects prior to use.

20. Gas, air, and vacuum services should be turned off at the bench service valve when
services are not in use.

21. Vigilance- be alert to unsafe conditions and correct them whesctbst.
B. Personal Protectve Equipment

1. Eye protectionState law (K.S.A72.5207) requirethatevery student and teacher
participating in vocational, technical or industrial arts shops or laboratories must wear
eye protective devices suitable to gatagainst the hazard.

a. Eye protection is required in all instances in chemiglaysicalor microbiological
laboratories whereerosolssplashessparksdust, metals, etcmay be created his
includes all teaching areas.

b. A face shieldnayalso ke worn for added protection, as appropri&gece shields
alone are not adequate.

c. Proper eye protectiomust be worn by all students and instructorsheamical
laboratoriesNonventedor protecteeventgogglesare preferred for potential
chemical splahes.

d. Caution should be used when wearing contact lenses in laboraiast wear
contact lenses in laboratories where chemicals arethaethay affect the contact
lens If worn, wraparound goggles should be used for addedeggtion Some
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chemial vapors have a tendency to adsiatb orunder contact lenses and create a
hazard to the wearehsk you ophthalmologist or optometrist for advice concerning
your contact lenses.

2. Proper glovesnustbe worn when working witlrrganic solvents, corross,toxic
materials, allergens, or pathogenic organidnspect gloves before use, wash them
before removal, and replace them periodicdligposable gloves should not be reused
Remove gloves prior to leaving the laboratory.

3. Clothing.

a. Aprons shold be worn when conducting operations where the chemicals used can
cause skin irritations.

b. Laboratory coats protect street clothes and prevent "bringing home" dangerous
chemicals or pathogenic organisrRemove laboratory coats when leaving the
laboratay. Changdaboratory coats immediately upon significant contamination.

c. Do not wash laboratory clothing at home.

4. Wash arms and hands immediately after working with allergens, carcinogens,
pathogenic organisms, or toxic chemic&lsash exposed skin Wévefore leaving the
laboratory.

C. Emergency Equipment.

1. Emergency showers and eyewash statiSogable facilities for quick drenching or
flushing of thebodyandeyesmust be providedearthe work area for emergency use
where eyes or body of anyrngen may be exposed to injurious, corrosive materibe
shower and/or eyewash must be located within 10 seconds of unobstructed travel.

a. Operating chains or bars must be freely accessible so the shower can be used in the
event of an emergency.

b. Thearea beneatand in front ofeach safety shower and eyewash station must be
kept clear and unobstructed at all times.

c. Eyeand facewash facilities capable of immediate and extended (15 minutes),
continuous flow must be available to laboratory uddey laboratories have
eyewash bottles available fanemergencyWhile these provide immediate response,
they do not provide extended continuous flénvaddition, these products are dated
Check the dates and replace when past the date.

d. All plumbed eyeand face washes should be flushed by laboratory users on a
weekly basis by allowing the water to flow for approximately 3 minutes to remove
stagnant water from the pipes.

e. Emergency showers should be tested frequently by laboratory personnel to ensure
safe operation when needed.

2. Fire Extinguishers.

a. Fire extinguishers are placed in or near laboratories depending on the degree of fire
hazard.

b. Fire extinguishers are generally placed 36 inches off the floor near the laboratory
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door or near the firbazard.

c. Fire extinguishers are supplied as Dry Chemical or Carbon Dioxide, depending on
the fire hazardif you need a fire extinguisher or need one moved, contact the
Division of Public Safety for assistance.

d. Laboratorieghat require Class D (flamable solids) fire extinguishers, should
consult with the Division of Public Safet@lass D fire extinguishers must be
purchased by the using laboratory, but the Division of Public Safety will provide
inspections and maintain records.

e. Fire extinguishedemonstration and training provided by théivision of Public
Safety upon request.

3. First Aid Kits.
a. First aid kits should be available in each laboratory.
b. Purchasing and maintaining first aid kitshe responsibility of the laboratory

¢. Minimum requirements for first aid kits can be found at:
http://www.k-state.edi(safety including:

(1) absorbent compress

(2) adhesive bandages

(3) adhesive tape

(4) sterile pads

(5) triangular bandage

(6) individualuse antiseptic applications

(7) individual-use burn treatment applications
(8) 2 pairs medical exam gloves

(9) Do NOT addaspirin, acetaminophen, ibuprophen, antédrisnes, cold
medications, or other over the counter medications.

4. Signsand Other Door Postings.

a. Appropriate signs must be posted and maintailiedsign becomes damaged,
faded, or vandalized, it must be replaced.

b. Radiation signs are provided by the Radiation Safety Offideother signs are
the responsibilit of the laboratory.

c. Each exterior laboratory door to the corridor must be postedcwitient

emergency information that includes the name and home phone number of the
laboratory director, manager, or other responsible faculty member as well as one
other responsible person.

D. Electrical and Mechanical Protection.
1. All electrical equipment and services must be grounded.
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2. All electrical cords which are frayed or deteriorated must be replaced.

3. Electrical cords and instrument cables should not tetéal near potential heat
sources, in locations where they may be subjected to wear by friction, or where they may
present a shock or fire hazard.

4. Equipment electrical cords and extension cords must not be placed above ceiling tiles,
through doorways awalls, or located where they will present a tripping hazard

5. Extension cordshayonly be used for temporary conditioi@hey must not be used in
place of permanent wirindf extension cords are used, be sure the cord rating is adequate
for usage ang a grounded type.

6. Only explosionproof equipment should be used inside a fume hood when explosive
vapors may be present.

7. Only refrigeratorghatare IM or UL listed as FLAMMABLESTORAGE or
EXPLOSIONPROOF should be used for flammable liquid stor&tgmmablestorage
indicates that flammable materials are isolated from spBrgosionrproof indicates
that the entire unit is sealed and can be used in explosive atmospheres.

8. Machinery belts and pulleys must be guarded to prevent clothing oop#resbody
from being caught in the belfhis can be accomplished by use of a protective shield or
other protective installation.

E. Fume Hoods.

1. All laboratories must provide an environment that is safe from micréless,
vapors, dusts, carcinogeasd radioactive materiatekatmay be generated during an
experimentThe purpose of any fume hood is to capture the offerfdimg, vaporor
gas in a air stream of sufficient velocity to entrap and carry it safely outside the
laboratory At the same the, the fume hood must allow the investigatgoeédform
experimental procedures with safety and dexterity.

2. The fume hood's face velocity is crucial in preventing hazardous vapors from reaching
the breathing zone of theser The face velocity is the &aust velocity at the opening or

sash of the fume hoodhe face velocity is affected by turbulence generated bygee

at the opening, equipment and supplies inside the hood, drafts from doors, windows, and
air vents in the laboratory, and even peopétkimg by the fume hood while it is

operating All of these factors must deept at a minimum

3. Minimum face velocities in feet per minute (fom) at Kansas State University are:

¢ 80 fpm for low toxicity level materials including noxious odors, nuisancesdus
and fumes;

¢ 100 fpm for general laboratory use, including moderate toxicity level materials and
trace quantities of radioisotopes; and

e 125150 fpm for high toxicity level materials includimgrtainradioisotopes,
perchloric acid and carcinogens.

4. Themaximum face velocity in fume hoods is 150 fgface velocities exceeding 150
fpm tend to develop currents inside the fume hood that result in vapor exposure to the
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user.

5. Fume hoods should be kept closed to the smallest sash opening that still @alows f
adequate ventilatiohe sash should be kept closed except when moving materials in or
out of the fume hoadro properly use a fume hood:

a. open the fume hood sash to its widest extent to place equipment or chemicals;

b. close the fume hood sash tahin twelveto fourteeninches of the base to allow
placement of arms for manipulation of materials; or

c. close fume hood sash to the base, slide horizontal sash to protect your face and
body while allowing placement of arms for manipulation of materials.

6. Many fume hoods have moveable baffles to allow proper exhEustbottom baffle
should be open to exhaust heavier tharvapors that tend to settle athe top baffle
should be open to exhaust lighter than air vapors that tend t&oismost genal
laboratory fume hoods, both baffles should be ofeep the openings free of
obstruction by apparatus or containers.

7. Do not work in a noroperating fume hood.

8. Keep all apparatus at least six incheskifsom the face of the hooBlacing astripe
on the bench surface is a good reminder.

9. Do not store chemicals or equipment in a fume hood.
10. Clean up any chemical spills in a fume hood when they occur.
11. Do not put your head in the hood when contaminants are being generated.

12. Do not placeelectrical receptacles or other spark sources inside the hood when
flammable liquids or gases are pres@tmanent electrical receptacles shaudtlbe
placed in the hood.

13. Use an appropriate barricade if there is potential for an explosion or ecuptio

14. Fume hoods are tested annually by the Division of Public S&tesults are posted

on the fume hood as well as reported to the department Headelocity is measured at
the center of square foot secti@rsthe face of theash with the sastpen to its full
extentor to the stops, if presenh addition, smoke is used to ensure that the entire face
of the fume hood is exhausting out and not into the laboratory.

15. Observe static pressure gauges, velocity monitors or other operator indicators t
insure that the exhaust system is properly workimgase of failure, notify your
department head.

16. When Facilities repair personnel are called:
a Do not operate a fume hood when it is being serviced,

b. Remove any chemicals or equipment from tmaé hood before maintenance
personnel perform servicing;

c. Wash down the interior of the fume hood with soap and water before maintenance
personnel work inside the fume hood.
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d. Maintenance personneill put on personal protective equipment such as
covealls, goggles, gloves, and respirators when servicing your fume aodd;

e. When maintenance personnel are working on the roof, you may be required to
discontinue fume hood operatiofifsyou are requested to do so, do not operate fume
hoods.

F. Biological Safety Cabinets (Biohazard Cabinets).

1. Biohazard cabinets are special hoods equippedhtigh Efficiency Particulate Air
(HEPA) filter systems and designed to provide persandl environmentgirotection
from biohazardous material product protectin from contaminationFor discussion of
biohazards, see sectionlVG.

2. Biohazard cabinet classes:

a. Class |- a ventilated cabinet for personal and environmental protection, with-a non
re-circulated airflow away from the operat&@imilar to fume hods, except it may or
may not be connected to an exhaust duct sysWay be used for Level 1, 2 or 3
containmentThere is no product protection.

b. Class IlI- a ventilated cabinet for personal, environment and product protection
with an inward HEPA filteed aiflow for personal protectiarMay be used for Level
1, 2 or 3 containment.

c. Class llI- a totally enclosed, ventilated cabinet of-gsight construction

Operations in the cabinet are completed through attached rubber. Jlbeesabinet

is kept urler slightly negative air pressufupply air is HEPA filtered and exhaust is
double HEPA filtered or a combination of HEPA filter and incinerathday be used
for Level 4 containment.

d. Laminar Flow Clean Bencha laminar flow cabinet for product pemtion No
effort is made to control aerosols generated in the work area or to protesethe
May not be used with biohazard materials, texinradioisotopes.

e. Avoid the use of flammable gases or solvents in biohazard calfl@@es must be
taken toensure against the concentration of flammable or explosive gases or vapors.

f. Do not use open flames in biohazard cabinets.

g. Ultraviolet (UV) lamps are frequently used in biohazard cabinets for
decontamination of the work ardadse of UV lamps will hgd to maintain
disinfection, but should not be relied on for the sole disinfection of the workzwea
not stare directly at the lamp when. dime light must be off when working in the
cabinet Do not operate the UV lamps whieands are irthe cabinet.

h. Biohazard cabinets should be tested and certified on an annual basis, if
maintenance is needed, or after the unit is moVkd Division of Public Safety does
not test or certify biohazard cabinets.

3. Proper use of a biohazard cabinet.
a. Thoroughly undestand procedures and equipment required before beginning work.
b. Arrange for minimal disruptions in the work area while in use.
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c. Turn off the UV lamp, if present.

d. Ensure that the sash is set at its lowest position.

e. Turn on cabinet light and blower

f. Check the air grills for obstruction and check pressure gauge.

g. Wash hands and arms thoroughly with germicidal soap before working in the
cabinet.

h. Wear proper personal protective equipment including a long sleeved laboratory
coat with knit cuffsand ovetthe-cuff gloves, eye protection and surgical mask, if
appropriate.

i. Wipe down the interior surfaces of the cabinet with 70% ethanol or other suitable
disinfectant and allow to dry.

j. Load materials required for the procedure into the caldwenhot overload the
cabinet.

k. Do not obstruct the front, side or rear air return grills.
I. Do not place large objects close together.

m. After loading the cabinet, allow several minutes to purge airborne contaminants
from the work area.

n. Keep all mateals at least four inches inside the sash and perform all operations as
far to the rear of the work area as possible.

0. Keep clean and contaminated materials segregategthge materials to minimize
the movement of contaminated materials into clean akegep all discarded
contaminated material to the rear of the cabinet.

p. Avoid moving materials or arms through the front access duringdwsél
techniques or procedures that disrupt the airflow patterns of the cabinet.

g. In the event of a spill duringse, decontaminate all objects prior to removal
Thoroughly disinfect the work area while the cabinet is still in operation.

r. Upon completion of the work, operate the cabinet for several minutes undisturbed
to purge contaminants from the work area.

s. Surface decontaminate all objects and cover all trays or containers prior to removal
from the cabinet.

t. Wipe down the interior surfaces of the cabinet with 70% ethanol or other suitable
disinfectant and allow to dry.

u. Wash arms and hands thoroughly wgdgrmicidal soap.

v. Turn off the interior light and blower and turn on the UV light if available.
4. Working with Cytotoxic or Hazardous Drugs.

a. Work in a Class Il biohazard cabinet only.

b. Operate the cabinet continuously, i.e., 24 hours per day) siays per week.
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c. Train workers in proper manipulative technique.
d. Decontaminate at least weekly or if there is a spill.
e. Certify cabinet every six months.
G. General Handling and Storage of Chemicals.
1. Know and understand the Hazard Communicafiorker RightTo-Know) Program.

2. Do not store food in refrigerators or freezers used for chemical or biological storage
Refrigerators and freezers must be labeled "NO FOOD" or "FOOD ONNY
CHEMICALS" depending on the intended purpose of the equiprhebels are available
from the Division of Public Safety.

3. All chemical storage containers must be labeled with name of the contents and
appropriate hazard warnings.

4. Chemicals must be stored based on compatibflibhemicals should not be stored in
alphabetical order but should be stored by hazard class, i.e., flammables, acids, bases,
oxidizers, reactives, poisons, etc., with classes segregated from eacNibtivesicid is

an oxidizing agent and should be stored away from other. Ssdé\ppendixA.

5. Flammable and combustible liquids storage.

a. Flammable liquidsnust be kept in closed containers wisérred in refrigerators or
freezers.

b. Refrigerators, freezers and other cooling equipment used for storing flammable
liquids should be rated fatoring such items and be prominently labeled as.such
Equipmentthatis IM or UL listed aFLAMMABLESTORAGEr EXPLOSION
PROOFshould be used for flammable or volatile liquid storage.

(1) Flammablestorage indicates that flammable materials are isofeded
sparks.

(2) Explosionproof indicates that the entire unit is sealed and can be used in
explosive atmospheres.

c. Flammable and combustible liquids should be stored and used in approved safety
containersSafety containers have a maximum capacity géllons, have a spring
closing lid and spoutover and are designed to sgfedlieve internal pressure when
subjected to fire exposure.

d. An outside flammable liquid storage facility must be used for storage of flammable
and combustible chemicals iortainers greater than 30 gallons.

e. A "Flammable Liquid" storage room, preferably one protected with automatic fire
suppression equipment, should be available for interior storage of flammable
chemicals no larger than @fallon containers.

f. UL approved'Flammable Storage" cabinets should be used for limited chemical
storage in individual laboratories.

(1) Flammable storage cabinets should be properly designed and constructed
according td\ational Fire Protection AssociatioNFPA) guidelines and labeled
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"FLAMMABLE -KEEP FIRE AWAY."
(2) Flammable and combustible liquidse defined byheir flash point:

(a) Flash point is the temperature at which a liquid will burst into flame, if an
ignition source is present.

(b) Liquids with a flash point below 10B (37.8°C) are considered a Class |
flammable liquid.

(c) Liquids with a flash point at or above P60and below 14T (60°C) are
considered a Class Il combustible liquid.

(d) Liquids with a flash point at or above *#0and below 200 (93°C) are
considered &lass IlIA combustible liquid.

(3) Not more than 10 gallons of Class | and Class Il liquids combined may be
stored in a laboratory space outside of a safety cabinet unless in safety containers.

(4) Not more than 25 gallons of Class | and Class Il liqoadebined may be
stored in laboratory space outside of a safety cabinet IF stored in safety
containers.

(5) Not more than 60 gallons of Class IlIA liquids may be stored in a laboratory
space outside of a safety cabinet.

(6) A maximum of 75 gallons (or 15@&kpns if a sprinkler system is installed) of
Class | liquids may be stored in a laboratory space combining the total of inside
and outside of storage cabinets and safety containers.

(7) A maximum of 100 gallons (or 200 gallons if a sprinkler system ialied)
of Class Il and Class IlIA liquids may be stored in a laboratory space combining
the total of inside and outside of storage cabinets and safety containers.

g. Flammable solvents, such as anhydrous diethyl ether, should be stored in an
explosionproof or flammablestorage refrigeratoA cold box may be used if
explosionproof electrical fixtures are installed.

h. Do not store oxidizers with flammable materials in refrigerators or freezers.

i. Oily rags and similar waste should be placed in metabaoers with sekclosing
tops.

J. Operations or equipment that create ignition sources, such as open flames, hot
plates and other heat elements, should be eliminated from flammable liquid areas.

k. Metal containers must be grounded when transferring istsyeom one container
to anotherStatic sparks can start solvent fires.

6. Storage quantity of all liquids generally should be limited to that required for operation
of equipment, maintenance, demonstration, treatment, and/or laboratory work.

7. Materiak should not be placed so as to limit use of exits, stairways, or areas normally
used for the egress of people.

8. Glass containers should not be stored directly on the #dioninate, when possible,
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storing glass containers on high shelves.
9. Reagent gntainers should not be stored on bench tops.

10. Laboratory benches and aisles should not be used as storage areas but should be
cleaned upon completion of each experiment and at the end of each day.

11. Dispensing solvents and other hazardous chemibaldd be accomplished in a fume
hood or in a wellentilated areaFume hoods should be used to confine and exhaust
odoriferous, corrosive, and toxic vapors generated in a laboratory.

12. Substances with particularly noxious or toxic vapors should be eleaobkainerized
and sealed or temporarily stored in a continuously operating hood.

13. All vacuum vessels, including Dewar flasks and vacuum desiccators, should be
inspected for damag&aping the vessels can reduce implosion hazalsks personal
protectve equipment including explosiguroof shields as appropriatdacuum pumps
should not be located inside closed cabinets or under low bench tops where excessive
heat buildup can occurDo not place pumps near containers of flammable solvents.

14. Flamesppen elements, or exposed heat sources must never be left unattended, even
for short periods of timeKeep open flames and hot plates away from flammable liquids.

15. Use equipment only for its designed purpde not use faulty equipment.

16.Chemical Iventory Maintain a current inventory of all chemicalsd submit @opy
to theDivision of Public Safetyn January of each year.
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VIII. SPECIAL LABORATORY HAZARDS
A. Special Chemical Hazards.
1. Peroxide forming cheioals.
a. Date all ethers whereceived and when first opened.

(1) Isopropyl ether, isoamyl ether, and anhydrous ethers should not be kept over
six months

(2) Diethyl ether and other ethers should not be kept over one year unless
precautions are takea avoid peroxide formation

(3) The hazard is much greater in opened containers.

b. Compounds that are suspected of having very high peroxide levels, because of
visual observation of unusual viscosity, crystal formation, or age should be
considered exémely dangerous.

IT IS OF THE UTMOSTIMPORTANCE THAT THECONTAINER NOT BE
OPENED THE ACT OF OPENING HE CONTAINER COULD ETONATE
PEROXIDE CRYSTALS UNDER THE CONTAINER CA.

c. All work involving ethers should be done in a fume hood and adequate personal
protection such as a safety shield, a face shield and goggles should be used.

2. Perchloric acid.

a. Use of hot acid or concentrations above 72% add greatly to the hazard
strengths of 91.00% are very hazardous and may explode spontaneously.

b. Contactof perchloric acid with oxidizable or combustible materials, or with
dehydrating or reducing agents may result in fire or explosion.

c. Spilled perchloric acid should be immediately diluted with water and, if possible,
neutralized with soda asbispose by flushing down drain with a large quantity of
water or soak up with paper towelace towels in a plastic bag; seal and place in a
disposable container for flammable wastecid is soaked up by paper towels, the
acid must be neutralized first!

d. Fuming perchloric acid must luesedin a perchloric acid fume hood with
washdown capabilitiesPerchloric acid fume hood systems should be washed down
after each day's use.

e. Laboratory quantities may be temporarily stored in a perchloric acid fumeblbod
should be limited to a one pound (500 g) reagent bottle per hood.

3. Hydrofluoric Acid.

a. Before working with hydrofluoric acid (HF) make sure you are completely familiar
with the HF material safety data sheet (MSDS) for the specific form of HF being
used You should have a written procedure for working with and responding to
exposures to HF.
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b. Personnel should be trained on the health hazards of HF and the medical
emergency response proceduf@all the Division of Public Safety-5856, for
training information.

c. If exposure occurs, call 911 immediateéBpecial procedures and treatment is
necessary for exposure to HFhe acid cannot be treated as would exposure to other
acids The treatment for HF exposure varies, depending on what body g&art w
exposed and whether the exposure was to aqueous HF or anhydrous HF (gas)
However, it is recommended that calcium gluconate be kept in stock in those labs
where HF is being use8&ee the following Honeywell document for medical
emergency response information:

http://www.honeywell.com/sites/servlet/com.merx.npoint.servlets.DocumentServiet?
docid=DC63633AP871-90C6BD48-1EE9B2F67D38

d. Exposure to HF must be immediately treatdBl exposure can result in serious
injury, disfigurement, and/or deatHF is highly corrosiveas well as toxic and can
continue to degrade tissue long after the initial exposimreated egosure results

in wounds that are difficult and very slow to heal and may result in-skesied health
problemsHF need only contact 2% of the body area to be.fBtahs from strong

HF (50-70% HF) are felt immediately; weaker solutions (25%) may takerak
minutes to be noticed; solutions 6R0% may not be felt for several houPersonnel
assisting the injured should also ensure they are protected by personal protective
equipment.

4. Mercury.
a. Containers of mercury must be closed when not in use.

b. All work involving mercury should be performed over trays or pans with tuaped
edges to confine any spillage.

c. Mercury spills must be cleaned up immediatdllye preferred method is to suction

up the elemental mercurk special vacuum cleaner farercury spills is available

from the Division of Public Safetylease callor cleanup of mercury spills

Ordinary vacuum cleaners must not be used because droplets will then be dispersed
more finely throughout the laboratory.

d. Mercury monitoring candaccomplished by the Division of Public Safety.

e. Adequate ventilation must be provid&tpors should not bee-circulatedor
exhaustedo other laboratories or building areas.

B. Working with Radioactive Materials.

1. Complete information concerningelprocurement, storage, use, handling, and
disposal of any radioactive material canfdwend in the Radiation Safety Manual, which
is availablefrom the Division of Public Safety.

2. Personnel working with radioactive materials should maintain strict eclteto the
general safety precaution as outlined abévaddition the following steps must be
taken:

a. Authorizationfor use of radioisotopesust be obtained by the faculty member
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responsible for the researcingtructor or higher)Application is male to the
Radiation Safety Committe@uthorization will cover only the radioisotopes,
guantities proceduresand areasequested.

b. All radioisotopes must be shipped to the Division of Public Safety, 108 Edwards
Hall. Department personnel will delivell ahipments to the authorized laboratories.

c. Disposal of radioisotopes must be made through the Division of Public Safety
Radioactive waste is regularly pickag weeklyfrom the laboratorieflease call to
be put on the pickip list Radioactive wa#t labels are availabfeeefrom the
Division. For pickup, contact us through one of the following

Phone: 2-5856
E-mail: safety@ksu.edu
Web: http://www.k-state.edisafety

d. All laboratory personnel workmwith radioisotopes must be properly trairgdan
annual basis the use of radioisotopeBr ai ni ng i s availabl e on
local network If not, contact the Radiation Safety Officer.

e. If a radiation meter is kept in the laboratory, it mostegistered andalibrated
annually This process is provided by the Division of Public Safety.

C. Working with Lasers.

1. Light Amplification by StimulatedEmission ofRadiation(laser)is a nonrionizing

form of radiation The laser is an intense, hlgtdirectional beam of light that can be

directed, reflected, or focused on an obj&tie object will partially absorb the light,

raising the temperature of the surface and/or interior of the object, and causing changes in
the objectWhen the wavelengtbf the laser is in the ultraviolet (UV) region, then
photochemical effects can occur in the object.

2. All Class II, IR (formally 11I1A), 11IB, and IV laser systems used on campus must be
registered with the Division of Public Safety.

3. Destruction of 8sue can occur to the eye and skirthe farUV and farinfrared (IR)

regions of the optical spectrum, the cornea will absorb the laser energy and be damaged
At certain wavelengthsiithe neatJV region and nealR, the lens may be damagéde
greateshazard is between 400 nm and 1400 nm where damage to the retina can occur
Light entering the eye from a collimated beam in the retinal hazard region is concentrated
by a factor of 100,000 times when it strikes the refiinde eye is not focused at a

distance or if the laser light has been reflected off diffuse surfaces, this hazard is greatly
diminished Fires or vaporization of hazardous materials may result from laser beam
interactionsElectrical shock is also a hazard in dealing with lasers amndpinwer

supplies.

4. Classification of lasers and laser hazat@sers are classified as continuous wave
(CW) or repetitively pulsed (scanneénergy can be emitted in the ultraviolet
wavelengths (<400 nm), visible wavelengths Q0 nm), or infrareavavelengths
(>700 nm) There are four hazard classes of lasers or laser sySSesm&NSI| Z136.1
(2007 for complete classification definitions and Accessible Emission Limits (AEL's).

a. A Classl laser or laser system cannot emit levels of optical radiatbove the
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exposure limits for the eye under any exposure conditions inherent in the design of
the laser produciThere may be a more hazardous laser embedded in the enclosure of
a Clasd product, but no harmful radiation can escape from the encldSlass|

lasers or laser systems are relatively safe, as long as the system is not modified.

b. A Classll laser or laser system emits a visible laser beam whychs very bright
nature will be too dazzling to stare into for extended periddsmentaryviewing is
not considered hazardaughe upper radiant power limit on this type of device is 1
milliwatt (mW) which corresponds to the total beam power entering the eye for a
momentary exposure of 0.25 secardsssll lasers or laser systems require no
special safety measuresxcepthat you mushot stare into the beam

c. A Classlll laser or laser system can emit any wavelength, but cannot produce a
diffuse or scattered reflection hazard unless focused or viewed for extended periods at
close rangelt is also not considered a fire or serious skin hazemgi CW laser that

is notaClassl or Il is considered a Cla$id device if its output power is0.5 W.

Since the output beam of such a laser is definitely hazardous for intrabeam viewing,
control meaures center on eliminating this possibil@lasslll lasers or laser

systems can produce a hazard if viewed direB#fety training must be provided by

the laboratory when using these lasérsaaddition, the laser should be operated

within a well maked and controlled area.

d. A ClasslV laser or laser system is any that exceeds the AEL of a Mlak=vice
These lasers may be either a fire or skin hazard or a diffuse reflection.l@assl

IV lasers or laser systems present a hazard not onlydirect viewing of the beam
or specular reflections, but also from the diffuse reflectidhsse lasers demand the
use of eye protection, facility interlocks, and special safeguards.

5. The precautions section6 belowapply to indoor laboratory use lafsers Special
precautions are required for outdoor laser use or laser use for entertainment purposes
Guidance is available from the Division of Public Safety.

6. General safety steps for all laser use.
a. NEVER stare into a laser beam.

(1) No safety glases or goggles should be relied upon to view the direct laser
beam If laser safety goggles are needed for incident light, they should be suitable
for the specific energy and wavelength of the laser beam in use.

(2) The laser room should be well lightedkeep the pupils of eyes as constricted
as possible.

(3) Shield the laser so that beams cannot be seen at all but will be indirectly
viewed, if necessary, by using an image converter either by inadvertence or
through direct or diffuse reflection or scaitg. For example, do not aim by
sighting along the beam or confine reflections by using "barrier curtains.”

(4) When highpower pulsed lasers are energized, a countdown system, with eyes
closed during firingshould be used.

b. Be thoroughly familiar wittthe laser or laser system in use.
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(1) Basic laser safety training must be provided to usgthe department
(2) Strictly follow a written standard operating procedure.

(3) Operators shall not permit specularly reflective materials to be placed in the
beam path when not needed for the intended use.

(4) Each laser product, regardless of its class, must have a protective housing,
which prevents access during normal operation.

(5) Each laser product or installation, regardless of its class, must be provided
with a safety interlock for each portion of the protective housing which is
designed to be removed or displaced during normal operation or maintenance.

(6) Equip laser capacitors with bleeder resistors to reduce the possibility of shock
hazard.

c. Limit access to the area where the laser device is used.

(1) Each laser above Clabmust provide visual or audible indication
immediately before and during the emission of accessible laser radiation in excess
of limits for Class |.

(2) Each controlled area mtbe posted with suitable warning signs.

(3) Use photocells that cut off the beam whenever the laser user intrudes into
hazardous space, rather than just warning signs.

(4) Use a twedoor laser room entry control, i.e., the first door opens into a
vestbule Occupancy of the vestibule is announcedabignal in the laser room
Exit from the vestibule through the second doorway into the laser room is
possible only when all lasers in the room are off.

(5) Each laser product shall be secured against hoaméd operation.

(6) Each laser beam shall be terminated by material that does not allow laser
radiation above the Maximum Permissible Exposure (MPE) limit in uncontrolled
areas.

d. Be alert to medical problems.

(1) Personnel who are routinely exposegotentially hazardous laser radiation
should have an annual eye examination.

(2) Any afterimage, resulting from either a direct laser beam, or a reflection,
should be reported to an ophthalmologist, preferably a specialist in retinal burns.

(3) When here is a reasonable probability that the MPE limit for the skin will be
exceeded, the use of protective gloves, clothing, and shields is required.

(4) Users should strigt adheeto threshold limit values.

7. Associated hazardMost incidents involvinghe use or operation of lasers are not due
to the laser beam itself but to the associated hazards:

a. compressed gas cylinders;
b. carcinogens, such as dyes used for dye laser systems;
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C. noise produced in some pulsed lasers, such adas€rs, can causissue
shredding;

d. production of ionizing radiation;

e. LaserGenerated Air Contaminants (LGAG)hen certain ClasdlB and ClassV
laser beams interact with matter, air contaminants are foiileen the target
irradiance reaches a given threshofshraximately 10 W/cn?, target materials
including plastics, composites, metals, and tissues, may liberate toxic or noxious
airborne contaminantt GAC include:

(1) polycyclic aromatic hydrocarbons from mode burns on4aigthyl
methacrylate) type polyaers;

(2) hydrogen cyanide and benzene from cutting of aromatic polyamide fibers;
(3) fused silica from cutting quartz;

(4) mutagenic agents from laser surgery;

(5) heavy metals from etching;

(6) benzene from cutting polyvinyl chloride; as well as

(7) cyanide, formaldehyde, synthetic fibers, and natural fibers associated with
other processes.

f. shards from shattering laser targets (therefore they must be enclosed);
g. shards from disintegrating bulbs, highessure arc lamps, or filament lamps;
h. ultraviolet radiation emitted from lasdischarge tubes; and

i. photosensitizatiorSome individuals are naturally photosensitive or are taking
medication that induces photosensitivity.

D. Working with Ultraviolet Radiation.
1. Threshold Limit Values for U\sources subtending an angle less then 80
a. Total incidence on the unprotected eye 15 ® 400 nm
(1) A radiant exposure of 1.0 J/éifor periods lasting less than 1,000 seconds or
(2) an irradiance of 1.0 mW/érfor periods lasting 1,000 secondsnaore.
(3) Sources that subtend a greater angle need to be measured only owge an a

of 800
b. Total incidence on the unprotected skmeyeat 180 to 400 nnshould not exceed
the following:
Wavelength (nm) TLV (mJ/cnr)
180 250
200 100
220 25
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250 7

270

300 10

320 2,900
350 15,000
400 100,000

For assistance, contabe Division d Public Safety.

c. These limits should be used with caution when evaluating exposure to sunlight and
do not apply to UV lasers, to the protection of photosensitive individuals ndtegpha
(persons who have had the lens of the eye removed in cataraty3urg

2. While ordinary spectacles will offer adequate eye protection in many cases, tinted
safety glasses or goggles with solid sidepieces are recommended.

3. Skin protection can be accomplished by ordinary clothing.

4. Do not touch UV source envelop&kin oils can burn onto the glass and cause
overheating of the glass envelope which may lead to implosion.

5. UV sources should be shielded to protect against flying glass shards.
E. Working with Microwaves.

1. Microwave equipment must be properly shield&dy microwave equipment that is
damaged, modified, or repaired must be tested for microwave leakage.

2. Confined heating of thermolabile materials may produce an explosion or fire, or
generate gases which will be released to the laboratory.

3. Care shoulde taken when removing heated objects from a microwave oven,
especially closed containetdse of heat resistant gloves is recommended.

4. Hazards of microwaves.

a. Most commercial microwave ovens operate at a wavelength of ~12 cm (2450
MHZz).

b. Irreversble damage to living tissue occurs at wavelenggsm.

c. At a wavelength of ~10 cm, cataracts of the eye can occur with little or no
sensation of heat at the time of irradiation.

d. Wavelength$25 cm can cause an uncontrollable rise in body temperature
e. Microwave radiation interferes with the operation of some pacemakers.

f. Microwave radiation will heat metal surgical implants which can become hot
enough to destroy surrounding tissue.

F. Working with Chemical Carcinogens.

1. Information concerningie procurement, storage, use, handling, and disposal of any
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chemical carcinogen can be obtained from the Division of Public Safety m&ajaty
with Carcinogesin Research and Teachifig

2. Appendix Bcontains a list of actual or potential chemical cargens.

3. Personnel working with chemical carcinogens should maintain strict adherence to the
general laboratory safety precautions.

G. Working with Biohazardous Materials.
1. Laboratory practice and technique.

a. All research and teaching usiigectious agents (including Selecgantg mustbe
reviewed by the Institutional Biosafety Committee (IB®ipr to project initiation

b. Maintain strict adherence to standard microbiological practices and techniques.

c. Personnel working with infectious agentsmaterials must be aware of potential
hazards and must be trained in the practices and techniques necessary for handling
such material.

d. All Kansas State University employees who work with live vertebrates or
infectiousagents (Biosafety Level 2 or giter) must participate in the Occupational
Health Biosafety Prograifsee Section X Employees who feel that they may be at
anincreased risk of acquiring infection, or for whom infection might be unusually
hazardousmust immediately advise their supervisTo protect their own health,
employees should seek the advice of their own physician.

e. The laboratory administratenustmaintain a standard operating procedures
manual which identifies the hazards and safe procedures designed to minimize or
eliminat risks.

f. General safety practices include:

(1) Access to areas where infectious agents harmful to peasensedhall be
limited to authorized personnel and appropriate warning swjhe posted.

(2) Personneimustwash their hands after theyritle viable materials and
animals, after removing gloves and before leaving the laboratory.

(3) Eating, drinking, smoking and applying cosmetics are not permitted in
biological laboratories.

(4) Eye protectiormustbe worn whileworking with pathogenicrganisms
Personnel who wear contact lenses in laboratories should also wear goggles or a
face shield.

(5) Laboratory coats, gowns or uniformmistbe worn to prevent contamination
or soiling of street clothetaboratory clothes must not keken home téaunder

(6) Glovesmustbe worn if the skin on the hands is broken or if a rash exists.

(7) Food may not be stored in cabinets or refrigerators used for biological
materials.

(8) Mouth pipetting is prohibited.
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(9) All proceduregnustbe performed cafully to minimizethe creation of
splashes or aerosols.

(10) Work surfacesnustbe decontaminatedt leasonce a day and after any spill
of viable material.

(11) All contaminated liquid or solid wastes or potentially infectious biological
material willbe autoclaved or properly disinfected prior to dispddalterials
must be transported in durable, lgaoof containers and closed for transport
from the laboratory.

(12) Aninsect and rodent control program must be in effect.
2. Primary containment.

a. Must be provided to protect personnel and the laboratory environment from
exposure to infectious agents.

b. Proper safety equipment must be provided for primary barBafety equipment
includes biohazard cabinets and other enclosed containers.

(1) Thebiological safetycabinet is the principal device used to provide
containment of infectious aeroso®&ee VI.F for more information omiological
safetycabinets.

(2) A safety centrifuge cup is an example of an enclosed container.

c. Personal protectivequipment (PPE) such as gloves, coats, gowns, shoe covers,
boots, respirators, face shields and safety glasses must be provigad by
departmentUse of PPE is required when working in certain animal studies, animal
necropsypathogenic organismprodtction activities or activities relating to
maintenance, service or support of the laboratory facility.

d. Frequently PPE must be worn while working biological safetycabinets or other
devices.

e. The use of vaccines may provide an increased levelrebpal protection.
3. Secondary barriers.

a. Secondary containment provides protection of the environment external to the
laboratory from exposure to infectious materials.

b. Facility design protects personnel working inside and outside of the laboratory
from infectious agents which may be accidentally releadsslrecommended
secondary barrier(s) will depend on the risk of transmission of specific agents.

4. Classification of Biosafety Level&or more information, consuthie most current
edition offi B safasty in Microbiological and Biomedical &boratories &eeAppendix D
for biosafety levels appropriate for specific ageRt&ch level includes the requirements
of all lower levels.

a. Biosafety Level 1 (BSL1)Appropriate for undergraduate training a@edching
laboratories and for other facilities in which work is done with defined and
characterized strains of viable microorganisms not known to cause disease in healthy
adult humansBacillus subtilis Naegleria gruberiivand infectious canine hepatitis
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virus are representative of those organidveny agents not ordinarily associated

with disease processes in humans are, however, opportunistic pathogens and may
cause infection in the young, the aged, and immunodeficient or immunosuppressed
individuals Vaccine strains which have undergone multipleivo passages should

not be considered avirulent simply because they are vaccine sSB8ink represents

a basic level of containment that relies on standard microbiological practices with no
special primaryr secondary barriers recommended, other than a sink for hand
washing.

b. Biosafety Level 2 (BSL2).

(1) Appropriate for clinical, diagnostic, teaching, and other facilities in which
work is done with the broad spectrum of indigenous modeiskegentpresent
in the community and associated with human disease of varying seusiity
good techniquesyork with these agents can be safely conducted on the open
bench, provided the potential for producing splashes or aerosols. idépatis B
virus, thesalmonellae and@oxoplasmaspp are representative of microorganisms
assigned to this containment le8EL2 is appropriate when work is done with
any hunanderived blood, body fluidgissuesor with human cell lines/here the
presence of an infectiougent may be unknowhaboratory personnel working
with human derived materials must be familiar with the Bloodborne Pathogen
Program.

(2) Primary hazards to personnel working with these agents relate to accidental
percutaneous or mucous membrane exposurggestion of infectious materials
Extreme precaution with contaminated sharps must be emphdsiasdthough
organisms routinely manipulated at BSL2 are not known to be transmissible by
the aerosol route, procedures with aerosol or high splash jpbteat may

increase the risk of such personnel exposure must be conducted in primary
containment equipment, or devices such as a biological safety cabinet or safety
centrifuge cupsOther primary barriermustbe used as appropriate, such as
splash shiels, face protection, gowns, and gloves.

(3) Secondary barriers such as havatshing and waste decontamination facilities
must be available to reduce potential environmental contamination.

c. Biosafety Level 3 (BSL3).

(1) Appropriate for clinical, diagntig, teaching, research or production feigk

in which work is done with indigenous or exotic agents with a potential for
respiratory transmission and which may cause serious or potentially lethal
infection Examples of such agents inclulligcobacteriumuberculosis St Louis
encephalitis virus an@oxiella burnetii Primary hazards to personnel working

with these agents relate to autoinoculation, ingestion, and exposure to infectious
aerosols.

(2) Emphasiss placed on primary and secondary barrierprotect personnel in
contiguous areas, the community, and the environment from exposure to
potentially infectious aerosolRequires use of a biological safety cabinet or other
enclosed equipment such as a gas tight aerosol generation chamber.
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(3) Seconlary barriers include controlled access to the laboratory and specialized
ventilation system that minimizes the release of infectious aerosols from the
laboratory.

d. Biosafety Level 4 (BSL4).

(1) Currently Kansas State University has no BSL4 facilitiesrns it permitted
to have any BSL4 facilities.

(2) Practices, safety equipment, and facilities are applicable to work with
dangerous and exotic agents which pose a high individual risk -dfitéatening
disease, which may be transmitted via the aeraswé, and for which there is no
available vaccine or therapfgents with a close or identical antigenic
relationship to BSL4 agents should also be handled at this W@hein sufficient
data are obtained, work with these agents may continue at tHistev®wer
level. Viruses such as Marburg or CornGoimean hemorrhagic fever are
manipulated at BSL4.

(3) BSL4 hazards include respiratory exposure to infectious aerosols, mucous
membrane exposure to infectious droplets, and autoinoculAfiamanipulations

of potentially infectious diagnostic materials, isolates, and naturally or
experimentally infected animals, pose a high risk of exposure and infection to
laboratory personnel, the community, and the environnh@bbratory workers
must be completeligolated from aerosolized infectious materials by working in a
Class Il biological safety cabinet or a fllbdy, air supplied positivpressure
personnel suit.

(4) BSLA4 facilities are generally in a separate building or completely isolated
zone with conplex, specialized ventilation and wastanagement systems to
prevent r&ease of viable agents to the environment.

5. Human biological fluids or tissues should be treated as biohazardous agents to prevent
the transmission of various human diseases suélgased Immune Deficiency

Syndrome AIDS), ARC, and Hepatitis B to laboratory persondl faculty, staff, and
students working withidman blood or human biologiciliids contaminated with blood

must be familiar with the Bloodborne Pathogen Program.

6. Restricted Animal Pathogens.

a. Nonrrindigenous pathogens of domestic livestock and poultry may require special
laboratory design, operation, and containment features not generally addressed in the
Centers for Disease Control and Prevention (CR&fionalinstitute of Health{IIH)

d o ¢ u nRiosafety fin Microbiological and Biomedical Laboratoteshe

importation, possession, or use of the following agents is prohibited or restricted by
law or by U.S Department of Agricultur@JSDA) regulations or adminisative

policies:

African horse sicknesasrus,
African Swine fever virus;
Akabane virus;

Avian influenza virus;
Besnoitia besnoiti;
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Bluetongue virus;

Borna disease virus;

Bovine spngiform encephalopathy;
Bovine irfectious petechial fever agent;
Brucellaabortus

Brucellosis melitensis;

Burkholderia mallei (Pseudomonas mallei Glandgrs)
Camelpox wmius;

Classical swine fever;

Cochliomyia hominivoraxscrewworn);
Cowdria ruminantiun(heartwater);
CreutzfeldtJacob Disease variant, Bovine spongiform encepladiy;
Encephalopathy

Ephermerafever virus;

Foot and mouth disease virus;
Histoplasma (Zymonema farciminosgm)
Louping ill virus;

Lumpy skin disease virus;
Mycobacterium bovis;

Mycoplasma agalactiae;

Mycoplasma mycoidgsycoides)

Nairobi shep diseaseirus (Ganjam virus);
Newcastle disease virus (velogenic strains);
Peste des petits ruminants (pest of small ruminaimss;
Rift Valley fever virus;

Riderspest virs;

Sheep ad goat pox;

Swine vesicular disease virus;

Teschen disease virus;

Theileria annulata;

Theileria lawrencei;

Theileria bovis;

Theileria hirci;

Trypanosoma brucgi

Trypanosoma congolense

Trypanosoma equiperdum (dourine)
Trypanosoma evai

Trypanosoma vivax;

Venezuelan equine encephalomyehigis;
Vesicular exanthema virus;

Vesiaular stomatitisvirus,

Viral hemorrhagic disease of rabbits; and
Wesselsbron disease virus.

b. The importation, possession, use, or interstate shipment of animal pathogens other
than those listed above may also be subject to regulations @SbA. Importation
and shipment of all animal pathogens requires an import permit from USDA.

LAB SAFETY MANUAL 2009
29



H. Working with Select Agents

Specific rules are in place for the use of Select Agents at the Univ&siéct Agents are

those microorganisms and biological toxins (vsisbacteria, rickettsiae, fungi, or toxins)

that are considered capable of causing substantial harm to human health and are a threat to
the United Stateg he list of Select Agents is found in Appendix E.

1. Each Principal Investigator, laboratory empleysoom, and Select Agent used must
be registered in the Select Agent Prograis can be done by contacting the
Responsible Officiaat the Biosecurity Research Institute (BRIhe Responsible
Official for Kansas State University is the Biosafety Offiaethe BRI

2. Laboratories that transfer or receive Select Agents must be registered with the Select
Agent Program prior to transferring or obtaining Select Agents

3. There are some exemptions for certain diagnostic or biomedical uses of these agents,
but please check with theesponsible Officialirst. The exemptions are:

a toxins for medical use;
b. agentdgnactivated for use as vaccines;

c. vaccine strains of viral agents (Junin Virus strain candid #1, Rift Valley fever virus
strain MR12, Venezukan Equine encephalitis strain &3, Yellow fever virus strain
17-D);

d. vaccine strains as describedfwe Code of Federal Regulations (CERTFR 78.1;

e. toxin preparations with an Lg>100 ng/kg body weight for vertebrates, for use in
biomedical resarch; and

f. products subject to regulation under the Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) and the Toxic Substances Control Act (TSCA).

4. Tracking of intrafacility transfers is the responsibility of the registered laboratory and it
is required that the facility maintains adequate records of the trangfiersegulation is

very clear that these agents may only be used or stored in a registered space and the
Principal Investigator must notify thiResponsible OfficialRecords must bmaintained
concerning every activity involved in working with, as well as the transferring and
receiving of, Select Agents.

5. Proper security measures and safety practices must be follSeearity measures are
outlined in the Kansas State Universitye&ilAgents and Toxins Security Plan available
from theUniversity Research Compliance Office or igision of Public Safety.

6. This program is routinely inspected by the CDC andi8&A.
|. Working with Recombinant DNA Molecules.

1. Recombinant DNA resarch within the U.Sor its territories conducted at or sponsored
by an institution that receives any support for recombinant DNA research from the
National Institutes of Health (NIH) must comply with the most recent guidelines as
published in the FederRegister The guidelines specify practices for constructing and
handling recombinant DNA molecules and organisms and viruses containing
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recombinant DNA molecules.

2. The IBC has been established at Kansas State University in accordance with the NIH
Guidelnes to oversee recombinant DNA reseafdhresearch with recombinant DNA
molecules must be registered with the IBC, even if those studies are exempt from the
above guidelinednformation can be obtained from thmiversityResearcitCompliance
Office ortheDivision of Public Safety concerning the committee.

J. Working with Compressed Gas Cylinders.

1. Only those cylinders in immediate use shall be located in a labarRigplacement
cylinders and empty cylinders shall be stored in a designated azfsarapty outside the
building. Do not store cylinders in hallways.

2. All compressed gas cylinders must be secured with a chain, clamp, or strap at all times
when in use, storage, or transport.

3. Each tankmustbe properly and permanently identified wireneived Never accept a
cylinder on which the name of the contents is illegiDle not rely on color codes for
tank identification.

4. Do not attempt to modify or change cylinder valves or regulators.

5. Always use recommended handling procedures fopcessed gas cylinders even
though they may seem empty.

6. Empty orexces<ylinders.
a. Return empty cylinders to the manufacturer, if possible.
b. Use all of the contents of the cylinder.

c. Cylinders that cannot be returnaddare emptyor are no longewantedare
handledthroughthe hazardous waste program (see set¥gnContact the Division
of Public Safety.

K. Working with Cryogenic Liquids.
1. Storage and handling of cryogenic liquids is similar to compressed gases.

2. Store in a wellventilatedarea to prevent buildup of gases or displacement dbair.
not store cryogenic liquids in hallways.

3. Avoid contact with moisture to prevent iqdugging of relief devices.

4. Keep all sources of ignition away.

5. Always wear eye protection, preferablfage shieldand goggles

6. Do not wear gloves which can be frozen to the skise a potholder.

7. Provide good ventilation in the use area.

8. Provide venting for Dewar flasks used in experiments.

9. Use care in transporting fragile cryogenic contandse a hand truck for transport.

10. Select work materials carefullZryogenic temperatures may alter the physical
characteristics of many materials.
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11 Use only approved storage vessels with pressure relief valves.
IX. DISPOSAL OF CHEMICAL WASTE

A. Introduction.

1. The safe use and disposal of chemigatequired of everyoné€hemicals are used in
every dgartment on the Kansas Stateildmsity campusilt is the legal responsdility of
each faculty, staff, and student at the University to deal vagimecals properly.

2. The EPA enforces various laws suctREERA, the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA or Superfund), the Superfund
Amendment Reauthorization Act (SARANdTSCAwhich are meant to protect the
ervironment The EPA encourages chemical waste minimization in every indds$tey
Kansas State University administration agrees with the EPA for the need to reduce the
guantities of hazardous waste that are generéfet this in mind, the Hazardous Waste
Minimization Policy was written and is enforcéske section DH. below).

3. PenaltiesThe department or college that allows the imprgparage odisposal of

chemicals or chemical products will be held liable for any fees or penalties imposed by
the BPA or the Kansas Department of Health & Environment (KDHBY costs for

waste disposal that may have been prevented by proper recycling may be imposed on the
offending department or college by the Division of Public Safety.

4. Individuals (faculty, stafbr students) who have knowledge of improper disposal of
chemicals or chemical products must make the University administration aware of the
situation This can be accomplished by advising the Division of Public Safety, any
member of the Campus Environmaitiealth & Safety Committeer the kState
Maintenance and Service Employee Safety Committee University guarantees that no
reprisal will be held against the individual.

B. Hazardous waste is defined under RCRANd the Hazardous & Solid Waste
Amendmats (HSWA) as aniiquid, solid or gaghathas no commercial valysolid waste)
andhas a hazardous characteristic companémse characteristics are:

1. Ignitability (flash point less than 12B);
2. Corrosivity (pH less thaor equal t@2 or greatethanor equal tal2.5);

3. Reactivity (reacts with air or water to produce an explosive, flammable or toxic
product); or

4. Toxicity (contains specific pesticides, heavy metals or organic solvents).

C. In addition to the above characteristics, hemicals that are hazardous waste also
identified in the F-list, K-list, P-list and U-list. Chemicals must be handled correctly when
they are to be discardedansas State University is regulated as a generator of hazardous
waste (EPA Generator status) and must cgmiyith the laws governed by KDHE and the
EPA. Chemicals may not be haphazardly discarded down the sink drain, poured onto the
ground, discharged to the atmosphereburied at an unpermitted site

D. These guidelinewill enable the user to directly praasand discard most materials
appropriately or minimize hazardous wagteick up service is provided by the Division of
Public Safety for proper dispos&or additional information or help in disposing of
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chemicals call the Division of Public Safeg/5856

1. All chemicals must be identified with the name (not symbols, formulae, or
abbreviations)This includes hazardous waste.

2All waste containers must be marked with
3. All containers of hazardous waste must be kepgtezlo
4. Hazardous waste must be kept in the room where the waste is generated.

5. Full containers of hazardous waste must be dated when full and removed from the
laboratory within three (3) days of the date.

E. Waste awareness trainings provided by the biversity. One-hour classes are held
monthly in the basement training roemEdwards HallDepartments may request a seminar
at their locatiorand training is available on ti@vision of Public Safetyveb page
(http://www.k-state.edisafety. All employees are encouraged to attend this traiatrigast
once

F. Responsililities.

1. The person responsible for the generation of the waste or the person in charge of the
materials should handle the chemical wast

2. Use and recycle materials in their intended fashion to limit disposal prablems

3. Each laboratory should be equipped with a fume hood and the means to carry out
simple neutralization reactions
4. Empty containers should be rinsed three times lae properly discarded to a trash

dumpsterDeface the label on empty containers so there is no question about hazards
Such empty containers are not normally considered hazardous(seesiX.G.5 below)

G. Empty containers. Containers or container lirethat held hazardous materials are not
usuallyregulated as hazardous waste if they are emptpntainer is considered empty if:

1. All wastes have been removed that can be removed by pouring, pumping, and
aspirating, and
2. no more than one inch of idsie remains in the container, or

3no more than 3.0% by weight of the content
gallons), or

4. no more than 0.3% by weight of the contents remain inside the container (>110
gallons);

5. Any container that held-isted materials or wastes must be triple ethbefore they

are considered emptyhe rinsate must be collected and handled as hazardous waste
Nonrinsed Plisted material containers may be turned in for hazardous waste disposal
See Appendix F forftsted chemicals.

H. Hazardous Waste Minimization
1. Laboratories are accountable for their hazardous waste from the time it is generated
until it no longer existsThe one method to ensure proper disposal is to reduce or
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minimize the waste producethe EPA requires waste minimization as a method of
padlution prevention The Kansas State University admsimation agrees with tHePA for
the need to reduce the quantities of hazardous waste gendtatetjement and staff at
all levels must be openly and actively committed to supgpsound waste managent
policies and practices.

2. The success of th&aste Minimization Rin depends ultimately on the participation

and cooperation ddll laboratory workers and student$e K-State community must do
everything that is within its means to reduce hazard@ste on the campuBSach

campus unit is urged to use any of the following techniques to reduce hazardous waste:

a. substitution (useless hazardous chemical)
b. small quantity purchases

C. microscale experiments

d. redistribution (use of recycled chesals)

e. waste segregatiokéep waste streams sepayébe exampleseparate organic from
agueou®r halogenated from nonhalogenated)

f. Reuse waste as is or after purificati@ertain purification processes such as
distillation are permitted in tHeboratoriesThe waste from these processes should
be handled as hazardous wabter assistance, contact the Division of Public Safety.

3. Acids and bases.

a. Laboratory acids or bases should not be haphazardly discMdstacid and base
wastescan beneutralized to a pH{2 and washed down the sink drain with copious
amounts of water

b. There are manglternativegodayto the use of chromic acid cleaning bathisere
are many suitable nechromate containing substitutes available on the market that
are safer and jussaffective as chromic acid.

4. Batteries No batteries may be discarded in thash Batterieswill be recycledf
possibleby the Division of Public SafetyAn effort will be made to return dead or weak
batteries to the manufacturer or a battery recytfleo means are found to recycle
batteries, they may be discarded as hazardous waste by the Division of Public Safety.

5. Bottled gasGas cylinders should only be procured from dealers or manufacturers that
will accept the return of emptylinders(see section VIII. J aboveYhis is especially
important in the use of lecture size or smaller batdesosol cans are considered to be

gas cylindersEmpty aerosol cans may be discarded in the tfashassistance, call the
Division of Public Safety.

6. Oil. Usedolil from vehicles, machines, pumps, compressors, etc., must be recycled
Usedoil may not be dumped on the ground for weed or dust cotuotently,there are
severalusedoil-burning space heaters in use on cam@tiser farm or maintenance its
on campus are encouraged to insiakdoil-burning space heatefBo dispose ofised

oil, call the Division of Public Safety.

7. Paints Waste petroleunbased paints or paints containing lead, silver, chromium or
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other toxic heavy metals must be dispd of as hazardous wastse latex paints rather
than petroleum solveiiitased paintdJse alternatives to paints containing chromddes
not buy and store large quantities of petrolduased paintdJse up all paintsgo not
leave small quantities thaiill require hazardous waste dispadatjuid latex paint may
not be discarded in the trash, it must first be diféx Division of Public Safety will also
pick upand recycldatex paint.

8. Solvents The use of organic solvents in the laboratory iy w®mmon Laboratory
personnel should consider the purchase and operation of solvent $tifis or
performance liquid chromatographRLC) solvent recyclers to reclaim used solvent.

9. PesticidesDo not buy or request more pesticides than is neceswattyef research
Use less toxic or less flammable pesticides if posdileit the amounts kept in storage
to prevent disposal of outated pesticideg\rrange for the return oksearctpesticides

to themanufacturerOld or unwanted pesticides will beaycled by the Division of
Public Safety.

10. Photographic wasté&ilver waste from photographic development is considered
hazardous waste amdustnot be discarded into the sink drafior assistance, call the
Division of Public Safety.

11. Mercury.

a. Do not discard elemental mercwyglassware contaminated with mercuryhe
trash Do not sprinkle sulfur on mercury spillSontact the Division of Public Safety to
clean up mercury spillercury and mercurgontaminated materials are recycled by
theDivision of Public Safety

b. Departments arencouragdto replace mercury containing devices such as
manometers, barometers, thermometers, etc., withmeroury devicesThe Division
of Public Safety can help with your replacement program.

12. Labaratay chemicalsEach laborairy thatuses chemicals must make an effort to
reduce shelf stock wherever possilflggreat deal of Kansas State's hazardous waste is
from the clearout of vacated laboratorieBhis waste generation could have been
minimized ifgreater care were spent in purchasing, stocking, and using chemicals.

a. Purchase only what is needed and maintain a current inventory of chemicals in
stock The Division of Public Safetgxpects laboratory manageosuse inventories

as a means to redusaste Buy only the quantities of chemicals needed without
overstocking, i.e., buy one bottle rather than one case or 100 ml rather than 1 liter.

b. Use up old chemical stock before buying new stock.

c. Establish a centralized chemical storage .arbes would facilitate the
redistribution of surplus chemicaBuy chemicals at the established chemical
storerooms on campus such as the Biplstpreroom (Ackert Hall) or the Chestiy
Storeroom (King Hall).

d. Promptly replace deteriorated labels and contaifdo chemical container may be
kept in storage without an identifying label.

e. The Division of Public Safety has instituted a university wide system for chemical
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inventory This system is available via the web for all university employees with
researclor teaching laboratory spadéll laboratories ar@skedo use this system

To enter into the systersee the EH&S Assistant icon on thavision of Public
Safetywebpagédhttp://www.k-state.ed(safety.

l. In-Lab Disposal.

1. Neutralization Many laboratory chemicals can be neutralized or made nonhazardous
in the laboratory and discarded into the sanitary sewer syStanmstancemineral acids
may be neutralized with a base to a pH between 5 ahldedesultingsolution may then

be washed down the sink drain with copious amounts of waterdditional

information or help in neutralizing chemicals, call the Division of Public SaBstyeral
books have been published that suggest laboratory neutralipatioesses, some noted
ones are:

a. Prudent Practices in the Laboratory;

b. Hazardous Laboratory Chemicals Disposal Guide;

c. Destruction of Hazardous Chemicals in the Laboratory; and
d. Waste Disposal in Academic Institutions

2. EvaporationDo not dispse of chemicals by evaporatidévaporation of solvents or
other chemicals as a means of disposal is not permitted under RCRA

3. Sanitary sewer system (the sink draW@ry few chemicals may be desaled into the
sanitary sewer.

Only snall quantities ohonflammablelow hazard, biodegraable and water
soluble materials may be dispogbis way Amounts of less than 100 g or 100 ml
per day may be flushed down the drain with copious amounts of water.

4. Trash dumpsteDo not dispose of chemicals in thhagh.
J. Hazardous Material Pick Up.

1. A pick up service is provided by the Division of Public Saféfypropriate labels are
available at no charge from the Division of Public Safety.

a. Waste materiaiay be collected iemptycompatibleglass or plasti containers.
b. Wastecollectioncontainers must be marked with the w dHeizarndous Waste 0
c. Waste collection containers must be marked with the date when full.

d. Waste collection containers must be kelpsed except when adding waste.

e. Halogenatedvaste must be kept separate from-hatogenated waste.

f. Organic waste should be kept separate from inorganic waste.

g. "Defuse" reactive waste in the laboratory when it is appropriate

h. Keep waste materiafsom different processeseparate, if posse.

i. Biological (BiohazardoysMaterials Pathogenic organisms or contaminated
materials must be sterilized prior to disposimghe trashMaterials designated as
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fibloodborne pathogen contaminaiedust be disposed of as medical wastas
includessharps (needles, syringes, Ipeds, razorsPasteur pipettes, etcGontact the
Division of Public Safety for assistance.

j. Excessoff-spec, or outlatedunusedaboratory reagents for piakp do not need to
be | abel ed fAHazar d®issachéicalidentification labelon g as t
the container.

2. In preparation for hazardous material pick up:

a. collection containers for hazardous waste must be labeled with the words
AHazardous Waste, o0 mar ked with thkBne name o
full, and be closed to prevent spillagebo

b. non-compatible materialswustbe kept separated (sdppendix A);
c. box groups of containers so that they can be carried easily by hand;
d. label the box "PUBLIC SAFETY WASTE"

3. Request hazardous wastelpup from the Division of Public Safety.

Phone: 2-5856
E-mail: safety@ksu.edu
Web: http://www.K -state.edusafety

X. OCCUPATIONAL HEALTH AND SAFETY PROGRAM

The University Research Compliance Office (URCQ)rdinates the Occupational Health
and Safety Program for persons using live vertebrates in research, testing, and teaching. This
program is mandated by The U.S. Public Health SerAES) and requiresveryone
(employees/students) engaged in animal aactuse programs at KSU to enroll in the
Occupational Health and Safety Program. This process is a risk based evaluation that is
conducted by an Occupational Health Physician at Mercy West Hospital. All necessary forms are
located at URCO web sitéhttp://urco.ksu.eduf you have any questions, please contact the
URCO by email atcomply@ksu.edor by phone a@-3224.

A. Accident/Incident Reporting T After supervisor has been notifed:

1. All personnel must report cuts, scratches, bites, or other job related injuries associated
with animal care and use programs within 24 hours of the injury. The proper accident
report must be filed with the employee's department, URC@aiision of Public

Safety

e PER17, form is located ahttp://www.kstate.edu/hr/forms/perl7.pdf

¢ Memo for Record, form is located &ittp://urco.ksu.edu

2. All personnkewho work with BSL:-2 or greater organisms that have had potential
exposures to those organisms in the laboratory must complete accident report with their
department, URCivision of Public Safetyand see a physician at Mercy Regional
Health Center if gpropriate.

e PER17, form is located ahttp://www.kstate.edu/hr/forms/perl7.pdf

¢ Memo for Record, form is located &ittp://urco.ksu.edu
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B. Mandatory Trainin g. There are mandatory training programs for occupational users of
animals and biological agents. These programs are administered by the URCO and are
located ahttp://urco.ksu.edu Workers must be trained and proficient in the practices and
techniques mguired for handling live vertebrates and biohazards safely. Live vertebrates
present some unique problems that do not exist in the laboratories, such as: production of
aerosols, biting, scratching, or kicking.

1. Animal Care and Use Training (IACUGttp://urco.ksu.edu
2. Institutional Biosafety Training (IBG) http://urco.ksu.edu
3. Bloodborne Pathogen Progrartitp://www.k-state.edu/policies/ppm/3720.htmi#bloodbrn
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DO NOT CONTACT:
Alkali Metals

Acetic Acid
Acetone
Acetylene

Ammonium Nitrate

Anhydrous Ammonia

Aniline
Bromine

Chlorates
Chromic Acid
Chlorine
Cyanides

Hydrogen Sulfide
Hydrocarbons

lodine

Mercury
Nitric Acid

Oxygen
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APPENDIX A

CHEMICAL COMPATIBILITY

WITH:

Water, carbon dioxide, calcium, potassium, carbon
tetrachloride, sodiugrandother chlorinated hydrocarbons.

Chromic acid, nitric acid, hydroxydontaining compounds,
ethylene glycol, perchloric acid, peroxides, and
permanganates.

Concentrated sulfuric and nitric acid mixtures.

Copper (tubing), fluorinechlorine, iodine, silver, mercury,
and their salts.

Acids, metal powders, flammable liquids, chlorates,
nitrates, sulfur, and finely divided organics or
combustibles.

Mercury, halogens, calcium hypochlorite, and hydroge
fluoride.

Nitric acid, hydrogen peroxide.

Ammonia, acetylene, butadiene, butane, hydrogen, sodium
carbide, turpentine, and finely divided metals.

Ammonium salts, acids, metal powders, sulfur, finely
divided organics or combustés,andcarbon.

Acetic acid, naphthalene, camphor, alcohol, glycerine,
turpentine, and other flammable liquids.

Ammonia, acetylene, butadiene, benzene and other
petroleum fractions, hydrogen, sodium carbide, turpentine,
and finely dvided powdered metals.

Acids.
Nitric acid, oxidizing gases.

Fluorine, chlorine, bromine, chromic acid, and sodium
peroxide.

Ammonia, acetylene, butadiene, benzene and other
petroleum fractions, hydrogen, sodiwarbide, turpentine,
and finely divided powdered metals.

Acetylene, fulminic acidandhydrogen.

Acetic, chromic and hydrocyanic acids, aniline, carbon,
hydrogen sulfide, flammable liquids or gases, and
substances which are readilyrated.

Oils, grease, hydrogen, flammable liquids, solids or gases.
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Oxalic Acid
Perchloric Acid

Phosphorous Pentoxide
Potassium Ermanganate
Sodium Peroxide

Sulfuric Acid
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Silver andmercury.

Acetic anhydride, bismuth and it's alloys, alcohol, paper,
wood, and other organic materials.

Water.
Glycerine, ethylene glycol, benzaldehyde, and sulfuric acid.

Any oxidizable substances, e.g., methanol, glacial acetic
acid, acetic anhydride, benzaldehyde, carbon disulfide,
glycerine, ethylene glycol, ethylacetate, and fudfura

Chlorates, perchlorates, permanganates, and water.
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APPENDIX B
CHEMICAL CARCINOGEN LIST
Examples of chemical carcinogens, potential carcinogens and tumor promoters as listed in the

Safety with Chemical Carcinogens in Research and Teablangal.

N-acetoxy2-acetamidoflu
orene
N-acetoxy2-acetamidostil
bene
N-acetoxy4-acetamidobip
henyl
N-acetoxyN-acetamidoph
enanthrene
2-acetylaminofluorene
acrylonitrile

actinomycin D
adriamycin

aflatoxins

aldrin

alkanes (certain long chain
ones)

allyl methylsulfonate
alpha,alphalichloromethy
| methyl ether

anthralin
2-aminoanthraquinone
4-aminobiphenyl
1-amino2-methylanthraqu
inone

amitrole

o-anisidine

o-anisidine hydrochloride
aramite

arsenic and certain arsenic
compounds

asbestos

auramine (technical grajle
azathioprine
benz[a]anthracene
benzene

benzidine and benzidine
based dyes
benzo[c]chrysene
benzol[b]fluoranthene
benzo[j]fluoranthene
benzo[K]fluoranthene
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benzo[g,h,l]perylene
benzo[O]phenanthrene
benzo[a]pyrene
benzotrichloride

benzoyl peroxide
berylliumand certain
beryllium compounds
N,N-bis(2chloroethyl}2-n
aphthylamine
bischloroethyl nitrosourea
(BCNU)

bischloromethyl ether
(BCME)
7-bromomethylbenz[a]anth
racene

3-bromopropionic acid
1,3-butadiene
1,4-butanediol dimethane
sulfonate
N-butyl-N-nitrosouethane
cadmium and certain
cadmium compounds
carbon black

carbon tetrachloride
carrageenan (degraded)
chlorambucil
chloramphenicol
chloroacetone
1-(2-chloroethyl}3-cycloh
exyl-1-nitrosourea
(CCNUL)

chloroethylene oxide
chloroform

chloromethyl methyl ether
(technical grade)
chlorophenols
chloroprene

chromium and certain
chromium compounds
chrysarobin

chrysene
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cisplatin

citrus oils

coal gasification

coal liquefaction

coattar products

coattar pitch volatiles
coke oven emissions
coke production
conjugated esbigens
p-cresidine

croton oil

cupferron

cycasin
cyclophosphamide
dacarbazine

DDT

2,4-diaminoanisole and its
salts

2,4-diaminotoluene
dibenz[a,h]acridine
dibenz[a,j]acridine
dibenz[a,h]anthracene
7H-dibenzolc,g]carbazole
dibenzo[a,jlanthracenen
dibenzo[a,c]aphthacene
dibenzo[a,e]pyrene
dibenzo[a,h]pyrene
dibenzo[a,i]pyrene
dibenzola,l]pyrene
1,2-dibrom-3-chloropropan
e (DBCP)
3,3-dichlorobenzidine and
its salts

dieldrin

dienestrol
diepoxybutane
1,2,4,7diepoxyhexane
1,2,4,5diepoxypentane
di(2,3-epoxypropyl)ether
(DGE)
di(2-ethylhexyl)phthalate



diethylstilbestrol (DES)
diethyl sulfate
dihydroteleocidin B
3,3-dimethoxybenzidine
4-dimethylaminoazobenze
ne

dimethylcarbamoyl
chloride

1,1-dimethyl hydrazine
dimethyl sulfate
1,4-dioxane

direct black 38, technical
direct blue 6, technical
direct brown 95, technical
epichlorohydrin
1,2-epoxybutyronitrile
estradioll7B

estrone

ethinylestradiol

ethylene dibromide (EDB)
ethylene dichloride (EDC)
ethyleneimine

ethylene oxide

ethylene thiourea

ethyl methanesulfonate
1-ethyl-1-nitrosourea
euphorbia lattices (certain
ones)

fatty acids and fatty acid
methyl esters (certain
ones)
1-fluoro-2,4-dinitrobenzen
e

formaldehyde
2-(2-furyl)-3-(5-nitro-2-fur
yl)-acrylamide
glycidaldehyde

gyromitrin
hexachlorobenzene
hexachlorobutadiene
hexachloroethane
hexamethyl
phosphoramide
hydrazine

hydrazine sulfate
hydrazobenzene
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hexachlorobutadiene
hexachloroethane
N-hydroxy-2-aminoaphthal
ene
betahydroxy1-ethylazirid
ine

ICR 170
indeno[1,2,3cd]pyrene
lodoacetic acid

iron dextran complex
kepone ¢hlordecone)
lead acetate

lead phosphate

lindane and other
hexachlorocyclohexane
isomers

malonaldehyde
melphalan

mestranol
7-methylbenz[a]anthracene
methyl bromide

methyl chloride
3-methylcholanthrene
5-methylchrysene
11-methylcyclopenta[a]phe
nanthrenl7-one
4,4-methylenebis(zhloro
aniline) (MOCA)
4,4methylenebis(ndim
ethyl) benzenamine
4,4-methylene dianiline
methyl hydrazine

methyl iodide

methyl methanesulfonate
N-methytN'-nitro-N-nitros
oguanidine

4-O-methyl
tetradecanoylphorbdl3-a
cetate
N-(4-methoxy)benzoyloxy
piperadine
N-methyFN'-nitro-N-nitros
oguanidine
metronidazole

mezerein

michler's ketone
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mineral oils

mirex

mitomycin C

mustard gas
alphanaphthylamine
betanaphthylamine
nickel carbonyl

nickel and certain nickel
compounds

nickel sulfide roating,
fume and dust
nitrilotriacetic acid
5-nitro-o-anisidine
N-(4-nitro)benzoyloxypipe
radine

4-nitrobiphenyl

nitrofen

nitrogen mustard
2-nitropropane
4-nitroquinolineN-oxide
N-nitrosodimethylamine
N-nitrosodin-butylamine
N-nitrosodiethanolamine
N-nitrosodiethylamine
N-nitrosodimethylamine
p-nitrosodiphenylamine
N-nitrosodin-propylamine
N-nitroson-ethylurea
N-nitrosen-methylurea
N-nitrosomethylvinylamin
e

N-nitrosomorpholine
N-nitrosonornicotine
N-nitrosopiperidine
N-nitrosopyrrolidine
N-nitrososarcosie
norethisterone
oxymetholone
pentachloronitrobenzene
phenactin
phenazopyridine
phenazopyridine
hydrochloride

phenolic compounds
(certain ones)
phenoxyacetic acid



herbicides
N-phenytbetanaphthylam
ine

phenylhydrazine
phenytoin
phorbot12,13dibenzoate
phorbol12,13didecanoate
polybrominated biphenyls
(PBB)

polychlorinated biphenyls
(PCB)

procarbazine
procarbazine
hydrochloride
progesterone

propane sultone
betapropiolactone
propyleneimine
propylthiouracil

reserpine
12-O-retinoylphorboil13-a
cetate

sacchan

safrole

selenium sulfide

sodium lauryl sulfate
soots, tars, and mineral oils
sterigmatocystin
streptozotocin

sulfallate

teleocidin
2,3,7,8tetrachlorodibenzo
p-dioxin (TCDD)
1,1,2,2tetrachloroethane
tetrachloroethylene
2,3,4,5tetrachloronitroben
zene
2,3,4,6tetrachloronitroben
zene
2,3,5,6tetrachloronitroben
zene
12-O-tetradecanoylphorbol
-13-acetate

thioactamide

thiourea

thorium dioxide
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tobacco extracts and
condensates

o-tolidine

o-toluidine

o-toluidine hydrochloride
p-toluidine

toxaphene

trenimone

trecsulphan
1,1,3trichloroethane
2,4,6trichlorophenol
trichlroethylene
triethylenemelamine
tris(aziridinyl)-p-benzoqui
none
tris(aziridinyl)phosphine
sulfide
tris(2,3-dibromopropyl)ph
osphate

tryptophane P1
tryptophane P2

Tween 60

uracil mustard

urethane

vinyl bromide

vinyl carbamate

vinyl chloride

vinyl cyclohexene dioxide
vinyl fluoride

vinylidene chloride
vinylidene fluoride
monomer
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APPENDIX C
SPILL RESPONSE CART
The following hazardous material spill response cart was designed hys@Gnabaugh, Ford

Motor Co. Spill carts can also be purchased from various laboratory and safety supply dealers.

Cart dimensions should be 36" W x 48" L x 48" H with principal components fabricated of
fiberglass or fiberglass reinforced plastic (FRPYors or other lockable @sures are suggested
because many items stocked on the cart are of high. vatugternative to alside enclosureis
theuse ofa suitable cover for the entire cart or storing the cart in a secure Hoibms deemed
necessary to carry supplies on tdghe cart, a 1" perforated rail should be used as a perimeter

retainer The primary weighbearing wheels and rear steering casters are commercially available

items as follows:
Front Wheels (2) 10" x 3" made of polyolefin material with rollers beasng

Rear Wheels (2) Stainless steel construction, double ball bearing swivel casters with
parking brake

The recommended contents of the cart and their purpose are listed Akkitems are
commercially available or readily prepared.

EMERGENCY RESPONSKIT. This includes a red hard hat, 2 each polylaminated

impervious coveralls (Tyvek), 2 each nitrile gloves, 2 each no vent goggles, half mask
respirator for dusts and acid gases/organic vapors, and safety flashlight with batteries
An extra pair or two bcoveralls, gloves, goggles, flashlight and batteries and respirator
should be kept in storag& smalktbottle, selfcontained breathing apparatus (SCBA)
should also be considered.

CHEMICAL ABSORPTION MOP (1 EACH)Disposable, chemically resistant sportiggt
absorbs acid, caustic and oil spilas plastic handle and works like a normal
squeezeaction mop, but is made entirely of neparking material&keep carton of 12
replacement sponges in reserve.

DISPOSAL BAGS (12 EACH)Polyethylene bags (17" x 3@ mil thick) with hazardous
markings for the disposal of spill saturated absorbé&tp some in reserve.

DRY, ANGULAR GRAIN CLAY-TYPE ABSORBENT(Cat Litter)(20 POUNDS)Use
for traction in slippery areas and as an absorliEtommend 2 bags reserupply.

SPILL PILLOWS (6 EACH, 1 LITER CAPACITY.Use for absorption/solidification of
spilled materialsSolidification process neutralizes acids and reduces flammability,
corrosivity, reactivity, and toxicity of liquid$tore six in reserve.

DIKING MATERIAL (1 EACH). Shredded polypropylene in 3" diameter, 12' long molded
tubes packed in poly bagStore two in reserve storage.

VAPOR BARRIER SORBENT BLANKETS (25 FEETBlanket sheets are of highly
absorbent polypropylene microfibers with polyethylene filmone side to help
suppress and contain vapors of acid, base, solvent and oil 5pilks 150’ roll Keep
balance on the roll in reserve.

SPILL SQUEEGEE (1 EACHX8" polypropylene blade with wooden handle.
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SODIUM BICARBONATE Maintain an appropriate aant (determined by conditions to
be encountered) on the cart as an acid neutralizer, with some held in reserve storage.

DRAIN STOPPER (1 EACH)R4" x 24" elaskomer material floor or surfagaounted drain
cover. Flexible to fit drain lid contour and is aiayity seal that is chemically resistant
and washable.

SPILL CONTROL EXTINGUISHER (1 EACH)For use on spills of flammable liquid
Spreads an aqueous foam over the spill, which provides a vapor seal to inhibit.ignition
2 gallon capacityHold package ofiuid premix in reserve to service refill
requirements.

SPARK-FREE SHOVEL (1 EACH)38" overall length with 11" wide blade of solid
polypropylene material, is extremely rugged yet lightweight and resists chemicals and
corrosion.

DUST PAN AND BROOM (1 EACH)Broom has polypropylene bristles and dust pan is
lobby-type scoop with handl®oth have chemically resistant polyethylene housing and
wood handles.

BARRICADE TAPE (1 ROLL) 3" x 1000 roll of bright yellow polyethylene tape with 2"
black letters with £ AUTION message.

BUCKET AND WRINGER (1 EACH) 10 gallon polypropylene bucket and wringer for use
in final residue cleatp.

COTTON STRING MOP AND DISINFECTANT DETERGENT (1 EACHJotton string
mop head, mop handland 32ounce bottle of disinfectant degnt Several mop
heads and bottles of detergent should be kept in reserve.

POLYCARBONATE PICK UP TONGS (1 PAIR)Plier type tongs for hazardous debris
pick up.

pH PAPER (1 ROLL)Y2" wide x 50' roll of pH paper with color cha@ne dip identifies
pH from0 to 14 with single color match.

EYEWASH BOTTLE (32 OUNCE)A portable, squeeze bottle type eyewash bottle filled
with distilled water.

EMERGENCY FLASHLIGHT (1 EACH)A rechargeable-golt explosionproof flashlight
should be plugged in where the carttered and put on the cart when it is taken to a
spill site.

TRAINING. Thorough operator traininghould be conducteah the hazards of spill response
activity and requirements for personal protection including respiratoResesher training
should be yen not less than each six montiikis should include dryun, mock emergency
response practice.

A spill response standard operating procedure should be developed and used by all emergency
response personndi must be brief and clear, with one sentemstructions, and maintained on
the cart at all times to be effective under emergency conditions.

A chemical or hazardous material properties handbook should be maintained as a ready reference
on the cart.
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A cart contents map should be used with thetcadentify response material storage locations
Color coding would also be useful.

Emergency phone numbers should be maintained on the cart.

An incident log and material use record book should be maintained to describe the spill incident
and record the sponse and clean up supplies ugathlysis of these reports will provide

valuable data concerning "problem” locations or materials, while also providing useful
information on procedural changes needed to reduce similar spills in the future.

Include annspection reporting procedure for cart operating condition and required supply of
response contentspectiors should occur every 30 days to assure optimum operating
condition.
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APPENDIX D
BIOSAFETY LEVELS APPROPRIATE FOR SPECIFIC AGENTS

The following reconmendations are based upon the 3rd edition of the-RIPCBiosafety in
Microbiological and Biomedical Laboratories, 19%&lection of an appropriate biosafety level
for work with a particular agent or animal study depends upon a number of factors that the
principal investigator must take into accaupincipal investigators should use the following as
a guideline to assist in decision making.

ARBOVIRUSESAND RELATED | CONTAINMENT RECOMMENDATIONS
ZOONOTIC DISEASES

West Nile Virus BSL-2 practices, containméerquipment and facilitieg
are recommended for activities with human diagno
specimens, although it is unusual to recover virus f
specimens from clinically ill patientBSL-2 is
recommended for processing field collected mosqu
pools whereas BSB and ABSL-3 practices,
containment equipment, and facilities are
recommended for all manipulations of WNV culture
and for experimental animal and vector studies,
respectivelyDissection of field collected dead birds
for histopathology and culture is renmended at
BSL-3 containment due to the potentially high level
virus found in such sampledon-invasive procedures
performed on dead birds (such as oropharyngeal o
cloacal swabs) can be conducted at BSL

Eastern Equine Encephalitis (EEE Diagnostic and research activities involving clinical

Virus materials, infectious cultures, and infected animals
Venezuelan Equine Encephalitis | arthropods should be performed under BSL

(VEE)Virus practices, containment eigment, and facilitiesDue
Western Equine Encephalitis to the high risk of aerosol infection, additional

(WEE)Virus personal protective equipment, including respirator

protection, should be considered for iormune
personnelAnimal work with VEE virus, EEE virus,
and WEE virus should be perfmed under ABS13.
HEPA filtration is required on the exhaust system g
laboratory and animal facilities using VEE virus
Investigational vaccines for EEE virus, VEE virus a
WEE virus may be available in limited quantities an
administered ossite at tle Special Immunization
Program, USAMRIID

Rift Valley Fever Virus (RVFV) | BSL-3 practices, containment equipment and facilit
are recommended for processing human or animal
materials in endemic zones or in remdemic areas ir
emergency circumstancd@articular care should be
given to stringent aerosol containment practices,
autoclaving waste, decontamination of work area, &
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control of egress of materials from the laboratory
Other cultures, cells or similar biological material th
could potentiallyharbor RVFV should not be used in
RVFV laboratory and subsequently removed
Diagnostic or research studies outside endemic arg
should be performed in a BS3.laboratory
Personnel also must have additional respiratory
protection (such as PAPR) or baccinated for RVFV
In addition, for research conducted in rermdemic
areas, the USDA may require full B&RLAg
containmentAn investigational vaccine for RVFV
may be available in limited quantities and
administered ossite at the Special Immunization
Program, USAMRIID.

Vaccine strains of BSI3 and BSE
4 arboviruses
Chikungunya 181/25
Junin Candid #1
Rift Valley Fever MP12
Venezuelan equine
encephalomyelitis
TC83
Yellow Fever 17D
Japanese encephalitis-14-2

May be handled as BS2 viruses

Arboviru ses:Abras, Abu
Hammad, Acado, Acara, Adelaids
River, Aguacate, Aino, Alenquer,
Alfuy, Almeirim, Almpiwar,
Altamira, Amapari, Ambe,
Ananindeua, Andasibe, Anhanga
Anhembi, Anopheles A, Anophelé
B, Antequera, Apeu, Apoi, Aransg
Bay, Arbia, Arboledas, Arig,
Ariguemes, Arkonam, Armero,
Aroa, Aruac, Arumateua,
Arumowot, Aura, Avalon,
Babahoyo, Babanki, Bagaza,
Bahig, Bakau, Baku, Bandia,
Bangoran, Bangui, Banzi, Barma
Forest, Barranqueras, Barur, Batj
Batama, Batken, Bauline, Bebaru
Belem, Belmont, Beltea,
Benevides, Benfica, Berrimah,
Beritoga, Bimbo, Bimitti, Birao,
Bluetongue (norexotic), Bobaya,

Bobia, Boraceia, Botambi, Boteke

BSL-2 practices, containment equipment and facilit
are recommended faictivities with potentially
infectious clinical materials and arthropods and for
manipulations of infected tissue cultures, embryong
herrs eggs, and rodentsarge quantities and/or high
concentrations of any virus have the potential to
overwhelm bothnnate immune mechanisms and
vaccineinduced immunityWhen a BSE2 virus is
being produced in large quantities, or in high
concentrations, additional risk assessment is requil
This might indicate BS13 practices, including
additional respiratory protaoh, based on the risk
assessment of the proposed experiment.

LAB SAFETY MANUAL 2009

50



Bouboui, Bozo, Breu Branco,
Buenaventura, Bujaru,
Bunyamwera, Bunyip Creek, Bur
El Arab, Bushbush, Bussuquara,
Buttomwillow, Bwamba, Cacao,
Cache Valley, Cacipacore,
Caimito, Calchaqui, California
Encephalitis, Calovo, Canancia,
Candiru, Caninde, Cape Wrath,
Capim, Caraipe, Carajas,
Carapura, Carey Island, Catu,
Chaco, Chagres, Chandipura,
Changuinola, Charleville,
ChenudaChilibre, Chim, Chobar
Gorge, Clo Mor, Coastal Plains,
Cocal, Codajas, Colorado Tick
Fever, Connecticut, Corfou,
Corriparta, Cotia, Cowbone Ridge
Csiro Valley, Cuiaba,
Curionopolis, Dabakala,
D=Agquilar, Dakar Bat Virus,
Dengue Virus Type 1, Dengue
Virus Type 2, Dengue Virus Type
3, Dengue Virus Type 4, Dera
Ghazi Khan, Dhori, Durania, Edg
Hill, Entebbe Bat, Epizootic
Hemorrhagic Disease, Erve, Este
Real, Eubenangee, Eyach,
Farmington, Flanders, Fomede,
Forecariah, Fort Morgan, Fort
Sherman, FrijolesGabek Forest,
Gadgets Gully, Gamboa, Gan G3g
Garba, Getah, Gomoka, Gordil,
Gossas, Grand Arbaul, Gray
Lodge, Great Island, Guajara,
Guama, Guaratuba, Guaroa,
Gumbo Limbo, Gurupi, Hart Park
Hazara, Highlands J, Huacho,
Hughes, laco, Ibaraki, Icoaraci,
leri, Ife, ): Iguape, llesha, llheus,
Ingwavuma, Inhangapi, Inini,
Inkoo, Ippy, Iriri, Irituia, Isfahan,
Israel Turkey Meningitis,
Itacaiunas, Itaituba, Itaporanga,
Itaqui, Itimirim, ltupiranga,

Ixcanal, Jacareacanga, Jacunda,
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Jamanxi, Jamestown Canyon,
Japaaut, Jari, Jatobal, Jerry
Slough, Joa, Johnston Atoll,
Joinjakaka, Juan Diaz, Jurga,
Jurona, Juruaca, Jutiapa, Kadam
Kaeng Khoi, Kaikalur, Kairi,
Kaisodi, Kamese, Kamiti River,
Kammavanpettai,
Kannamangalam, Kao Shaun,
Karimabad, Karshi, Kasba,
KedougouKemerovo, Kern
Canyon, Ketapang, Keterah,
Keuraliba, Keystone, Khasan,
Kimberley, Kindia, Kismayo,
Klamath, Kokobera, Kolongo,
Koongol, Kotonkan, Kowanyama
Kununurra, Kwatta, Kyzylagach,
La Crosse, Lagos Bat, La Joya,
Lake Clarenton, Landjia, Langat,
Lanjan, Las Maloyas, Latino,
Lebombo, Le Dantec, Lednice,
Lipovnik, Llano Seco, Lokern,
Lone Star, Lukuni, Macaua,
Madrid, Maguari, Mahogany
Hammock, Main Drain, Malakal,
Manawa, Manitoba, Manzanilla,
Mapputta, Maprik, Maraba,
Marajo, Marco, Mariquita,
Marituba, Marrakai, Matariya,
Matruh, Matucare, Mayaro,
Mboke, Meaban ,Melao, Mermet
,Middelberg, Minatitlan, Minnal,
Mirim, Michell River, Modoc,
Moju, Mojui Dos Campos, Mono
Lake, Mont. Myotis Leukemia,
Monte Dourado, Moriche, Morro
Bay, Morumti, Mosqueiro,
Mossuri, Mount Elgon Bat,
M=Poko, Mucura, Munguba,
Murutucu, Mykines, Naranjal,
Nariva, Nasoule, Navarro, Ndelle
Ndumu, Neputo, Netivot, New
Minto, Ngaingan, Ngoupe, Nique
Nkolbisson, Nodamura, Nola,
Northway, Ntaya, Nugget,

Nyamanini, Nyando, Oak Vale,
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Odrenisrou, Okhotskiy, Okola,
Olifantsvlei, Omo, &@Nyong
Nyong, Oriboca, Oriximina,
Orungo, Ossa, Ouango, Oubangtl
Oubi, Ourem, Pacora, Paculi,
Pahayokee, Palma, Palestina,
Palyam, Para, Paramushir, Parar
Paroo River, Pata, Pathum Thani
Patois, Peaton,dfient, Petevo,
PhnomPhen Bat, Pichinde, Picolg
Pixuma, Playas, Pongola,
Ponteves, Polosi, Precarious Poi
Pretoria, Prospect Hill, Puchong,
Pueblo Viejo, Punta Salinas, Pun
Toro, Purus, Qalyub, Quaranfil,
Radi, Razdan, Resistencia, Rest¢
Rhode Ishnd, Rio Bravo, R,io
Grande Rio Preto, Rochambeau,
Ross River, Royal Farm, Sabo,
Saboya, Sagiyama, SaiRloris,
Sakhalin, Salanda, Salchabod,
Salmon River, Sal Vieja, San
Angelo, Sandfly Fever Naples,
Sandfly Fever Sicilian, Sandjimbg
Sango, San Juan, 1i5®erlita,
Santarem, Santa Rosa, Saraca,
Sathuperi, Saumarez Reef,
Sawgrass, Sebokele, Sedlec,
Seletar, Sembalam, Sena
Madureira, Sepik, Serra Do Navi(
Serra Norte, Shamonda, Shark
River, Shokwe, Shuni, Silverwate
Simbu, Simian Hemorrhagic Feve
Sindbs, Sixgun City, Snowshoe
River, Sokoluk, Soldado, Sororoc
Spondweni, Stratford, Sunday
Canyon, Tacaiuma, Tacaribe,
Taggert, Tahyna, Tai, Tamdy,
Tamiami, Tanga, Tanjong Rabok
Tapara, Tataguine, Tehran, Telok
Forest, Tembe, Tembusu, Tensa
Termeil, TeteThiafora, Thimin,
Thogoto, Thottapalayam,
Tibrogargan, Tilligerry, Timbo,
Timboteua, Tinaroo, Tindholmur,

Tlacotalpan, Toscana, Toure,
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Tracambe, Tribec, Triniti,
Trivittatus, Trocara, Trombetas,
Trubanaman, Tsurusa, Tucurui,
Tula, Tunis, Turlock, Turuna,
Tyuleniy, Uganda S, Umatille,
Umbre, Una, Upolu, Uriurana,
Urucuri, Usutu, Utinga,
Uukuniemi, Vellore,
Venkatapuram, Vinces, Virgin
River, Vesticular Stomatitis
Alagoas, Vesticular Stomatitis
Indiana, Vesticular Stomatitis Nev
Jersey, Wad Medani, Wallal,
Wanowrie, Warrego, Whatoroa,
Witwatersrand, Wongal, Wongorr
Wyeomyia, Xiburema, Yacaaba,
Yaounde, Yaquina Head, Yata,
Yogue, Yoka, Yug Bogdanovac,
Zaliv Terpeniya, Zegla, Zika, Zirq

Arboviruses: African
Horsesickness, African swine
fever, Akabane, Allpahuayo,
Andes, Araguari, Bear Canyon,
Bermejo, Bhanja, Bluetoungue
(exotic serotypes), Bovine
Ephemeral Fever, CabassounGa
Delgadito, Chukugunga, Deer Tig
Fever, DobravaBelgrade,
Doouglas, Dugbe, Eastern Equin
Encephalitis, Enseada, Evergladg
Flexal, Garissa, Germiston,
Hantaan, IssyKul, Japanese
Encephalitis, Khabarovsk,
Koutango, Kunjin, Laguna Negra
Lechiguanasl.ouping Ill, Maporal,
Mobala, Mopeia, Mucamto,
Murray Valley Encephalitis,
Nairobi Sheep Disease, Negishi,
Ngari, Oran, Oropouche,
Pergamino, Pirital, Piry, Powassa
Puumala, Rift Valley Fever, Rocig
Saaremaa, Semliki Forest, Seoul
Sin Nombre, SlovakigGomone,
Sripur, St. Louis Encephalitis,
Tonate, Topografov, Venezuelan

Equine Encephalitis, Wesselsbro

BSL-3 practices, containment equipment and facilit
are recommendeaf activities using potentially
infectious clinical materials and infected tissue
cultures, animal or arthropods.

Situations may arise for which enhancements to-BS
3 practices and equipment are requirsad example
would be when a BSB laboratory performs
diagnostic testing on specimens from patients with
hemorrhagic fever thought to be due to dengue or
yellow fever viruseswhen the origin of these
specimens is Africa, the Middle East, or South
America, such specimens might contain etiologic
agents thaare usually manipulated in a BSLL
facility. Examples of enhancements to BSL
laboratories might include 1) enhanced respiratory
protection of personnel against aerosols; 2) HEPA
filtration of dedicated exhaust air from the laborator
3) personal body stwer. Additional appropriate
training for all animal care personnel should be
considered
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Western Equine Encephalitis, We
Nile, Whitewater Arroyo, Xingu,
Yellow fever

Arboviruses: Absettarov,
Alkhumra, CongeCrimran
Hemorrhagic Fever, Ebola
(including Reston), Guanarito,
Hanzalova, Hypr, Junin, Kumlingg
Kyasanur Forest Diseadegssa,
Machupo, Marburg, Omsk
Hemorrhagic Fever, Russian
SpringSummer Encephalitis,
Sabia,

BSL-4 practices, containment equipment and facilit
are recommended for all activities utilizing known g
potentially infectious materials of human, animal or
arthropod origin Clinical specimens from persons

suspected of being infected with one of the agents
listed should be submitted to a laboratory with a BS
4 maximum containment facility.

Junin virus has been reclassified to BSprovided
that all atrisk pesonnel are immunized and the
laboratory is equipped with HEP#tered exhaust
Abbsettarov, Hanzalova, Hypr, and Kumlinge virust
have been reclassified to BSLprovided all atisk
personnel are vaccinated with Central European-Ti
borne EncephalitifCETBE) viruses vaccine.

BACTERIAL AGENTS

CONTAINMENT RECOMMENDATIONS

Bacillus anthracis

BSL-2 practices, containment equipment, and facilit
are recommended for activities using clinical materi
and diagnostic quantities of infectious cultur®BSL -
2 practices, containment equipment, and facilities a
recommended for studies utilizing experimentally
infected laboratory rodentBSL-3 practices,
containment equipment, and facilities are
recommended for work involving production quantit
or high @ncentrations of cultures, screening
environmental samples (especially powders) from
anthraxcontaminated locations, and for activities wi
a high potential for aerosol productidiorkers who
frequently centrifugd. anthracissuspensions should
use autolavable aeroseight rotors In addition,
regular routine swabbing specimens for culture sho
be routinely obtained inside the rotor and rotor lid a
if contaminated, rotors should be autoclaved before)
use.

Bordetella pertussis

BSL-2 practices, @ntainment equipment, and facilitig
are recommended for all activities involving the use
manipulation of known or potentially infectious
clinical material and culture&BSL-2 practices and
containment equipment should be employed for
housing experimeally infected animalsPrimary
containment devices and equipment, including
biological safety cabinets, safety centrifuge cups or
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safety centrifuges should be used for activities likely
generate potentially infectious aeros@SL-3
practices, contament equipment and facilities are
appropriate for production operations.

Brucellaspp.
B. melitensis
B. suis

B. abortus
B. canis

B. maris

BSL-2 practices, containment equipment, and facilit
are recommended for routine clinical specimens of
human or amal origin. Products of conception
containing or believed to contain pathogeBracella
should be handled with BSR practices due to the hig
concentration of organisms per gram of tis&@L-2
and ABSL:3 practices, containment equipment, and
facilities are recommended for all manipulations of
cultures of pathogeniBrucellaspp. listed and for
experimental animal studies

Burkholderia mallei

Primary isolations from patient fluids or tissues may
performed with BSE2 practices, containment
equipmentand facilities in a BSProcedures must b
performed under BSB containment whenever
infectious aerosols or droplets are generated, such
during centrifugation or handling infected animals o
when large quantities of the agent are produced
Procedurs outside of a BSC (centrifugation, animalg
manipulation, etc.) that generate infectious aerosols
require respiratory protectioBealed cups should be
used with all centrifuges and these should be opené
only inside a BSCGloves should be worn when
working with potentially infectious material or
animals Animal work with B. malleishould be dome
with ABSL-3 practices, containment equipment, and
facilities.

Burkholderia pseudomallei

Work with clinical specimens from patient suspecte
of having melioidosisnd ofB. pseudomalleiultures
may be perform with BSI2 practices, containment
equipment, and facilitie$Vork should be done in a
BSC. Gloves should always be worn when
manipulating the organisnn case where infectious
aerosols or droplets could beoduced, or where
production quantities of the organism are generateg
these procedures should be confined to BShcilities
with all the pertinent primary containment against
escape of aerosolRespiratory protection must be us
if the organism is mapulated outside a BSC, such a
during centrifugation or handling infected animals
Sealed cups should be used on all centrifuges and
should be opened only in a BS&himal studies with
this agent should be done at ABSL
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Campylobactespp.

BSL-2 practices, containment equipment, and facilit
are recommended for activities with cultures or
potentially infectious clinical materialBSL-2
practices, containment equipment, and facilities are
recommended for activities with naturally or
experimentdy infected animals.

Chlamydia psittaci
Chlamydia trachomatis
Chlamydia pneumoniae

BSL-2 practices, containment equipment, and facilit
are recommended for personnel working with clinicg
specimens and cultures or other materials known o
suspected toantain the ocular genital serovars (A
through K) ofC. trachomatir C. pneumoniaeBSL-3
practices, containment equipment, and facilities are
recommended for activities involving the necropsy ¢
infected birds and the diagnostic examination of tiss
or cultures known to contain or be potentially infectg
with C. psittacistrains of avian originWetting the
feather of infected birds with a detergeliginfectant
prior to necropsy can appreciably reduce the risk of
aerosols of infected feces and nasaletons on the
feathers and external surfaces of the.bdtivities
involving nonavian strains o€. psittacimay be
performed in a BS12 facility as long as BS13
practices are followed, including but not limited to th
use of primary containment egment such as BSCs
BSL-3 practices, containment equipment, and facilit
and respiratory protection are recommended for
personnel working with naturally or experimentally
infected caged birdBSL-3 practices and containmer
equipment are recommended &ativities involving
work with culture specimens or clinical materials
known to contain or be potentially infected with the
LGV serovars (L through L) of C. trachomatis
Laboratory work with the LGV serovars ©f
trachomatiscan be conducted in a B facility as
long as BSE3 practices are followed when handling
potentially infectious materials, including, but not
limited to, use of primary containment equipment su
as BSCsGloves are recommended for the necropsy
birds and mice, the opening obiculated eggs, and
when there is the likelihood of direct skin contact wi
infected tissues, bubo fluids, and other clinical
materials ABSL-2 practices, containment equipment
and facilities are recommended for activities with
animals that have been exipeentally infected with
genital serovars df. trachomatior C. pneunomoniag
BSL-3 practices, containment equipment, and facilit
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are indicated for activities involving any of these
species with high potential for droplet or aerosol
production and foactivities involving large quantities
or concentrations of infectious materials.

Clostridium botulinum

BSL-2 practices, containment equipment, and facilit
are recommended for activities that involve the
organism or the toxin including the handling of
potentially contaminated foo&olutions of 0.1%
sodium hypochlorite or 0.1N sodium hydroxide read
inactivate the toxin and are recommended for
decontamination of work surfaces and for spills
Autoclaving of contaminated materials also is
appropriateBSL-3 practices, containment equipmen
and facilities are required for activities with a high
potential for aerosol or droplet production, and for
those involving large quantities of the organism or g
the toxin ABSL-2 practices, containment equipment
ard facilities are recommended for diagnostic studig
and titration of toxin.

Clostridium tetanandTetanus toxin

BSL-2 practices, containment equipment, and facilit
are recommended for activities involving the
manipulation of cultures or toxiABLS-2 practices,
containment equipment, and facilities are
recommended for animal studies.

Corynebacterium diphtheriae

BSL-2 practices, containment equipment, and facilit
are recommended all for activities utilizing known o
potentially infected clinical ntarials or cultures
ABLS-2 practices, containment equipment, and
facilities are recommended for studies utilizing
infected laboratory animals.

Francisella tularensis

BSL-2 practices, containment equipment, and facilit
are recommended for activitiesymiving clinical
materials of human or animal origin suspected or
known to contairk. tularensis Laboratory personnel
should be informed of the possibility of tularemia as
differential diagnosis when samples are submitted fi
diagnostic test8BSL-3 andABSL-3 practices,
containment equipment and facilities are recommer]
for all manipulations of suspect cultures, animal
necropsies and for experimental animal studies
Preparatory work on culture or contaminated mater
for automated identification stsms should be
performed at the BSB. Characterized strains of
reduced virulence such &stularensisType B (strain
LVS) andF. tularensissubspnovicida(strain U112)
can be manipulated in BS2. Manipulation of reduced
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virulence strains at high conteations should be
conducted using BSB practices.

Helicobacterspp.

BSL-2 practices, containment equipment, and facilit
are recommended for activities with clinical materia
and cultures known to contain or potentially contain
the agentABSL-2 practices, containment equipment
and facilities are recommended for activities with
experimental or naturally infected animals.

Legionella pneumophiliand other
Legionellalike Agents

BSL-2 practices, containment equipment, and facilit
are recommenddar activities involving the use or
manipulation of potentially infectious material,
including minimizing the potential for dissemination
the organism from cultures of organisms known to
cause diseasABSL-2 practices, containment
equipment, and factles are recommended for
activities with experimentally infected animals
Routine processing of environmental water samples
Legionella may be performed with standard BSL
practicesFor activities likely to produce extensive
aerosols and when largeanities of the pathogenic
organism are manipulated, B&Lwith BSL-3
practices is recommended.

Leptospiraspp.

BSL-2 practices, containment equipment, and facilit
are recommended for all activities involving the use
manipulation of known or potelly infected tissues,
body fluids, and culture§ he housing and
manipulation of infected animals should be perform
in ABSL-2. Gloves should be worn to handle and
necropsy infected animals and to handle infectious
materials and cultures in the laborgtor

Listeria monocytogenes

BSL-2 practices, containment equipment, and facilit
are recommended when working with clinical
specimens and cultures known or suspected to con
the agent. Gloves and eye protection should be wof
when handling infected gootentially infected
materials. ABSE2 practices, containment equipment
and facilities are recommended for activities involvil
experimentally or naturally infected animéDue to
potential risks to the fetus, pregnant women should
advised of the riskf exposure td.. monocytogenes.

Mycobacterium leprae

BSL-2 practices, containment equipment, and facilit
are recommended for all activities with known or
potentially infectious materials from humans and
animals Extraordinary care should be takeratmid
accidental parenteral inoculation with contaminated
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sharp instrument®\BSL-2 practices, containment
equipment, and facilities are recommended for all
animal studies utilizing rodents armadillos, and NHR
because coughing with dissemination of infacs$
droplets does not occur in these species.

Mycobacterium tuberculossomplex

BSL-2 practices, containment equipment, and facilit
are required for neaerosolproducing manipulations
of clinical specimens such as preparation of -fasd
smearsAll aerosol generating activities must be
conducted in a BSQJse of a slidavarming tray,
rather than a flame, is recommended for fixation of
slides Liquefaction and concentration of sputa for
acid-fast staining may be conducted safety on the o
benchby first treating the specimen in a BSC with at
equal volume of 5% sodium hypochlorite solution ai
waiting 15 minutes before processiB§$L-3 practices,
containment equipment, and facilities are required f
laboratory activities in the propagation and
manipulation of culture of any of the subspecies of t
M. tuberculosicomplex and for animal studies using
experimentally or naturally infected NHRnimal
studies using guinea pigs or mice can be conducted
ABSL-2. BSL-3 practices should include theeusf
respiratory protection and the implementation of
specific procedures and use of specialized equipmg
to prevent and contain aerosdlssinfectants proven
to be tuberculocidal should be usdthnipulations of
small quantities of the attenuated vaecstrainM.
bovisBacillus CalmetteGuerin (BCG) can be
performed at BS12 in laboratories that do not culture
M. tuberculosisaand do not have BSB facilities
However, considerable care must be exercised to v
the identity of the strain and to enstinat cultures are
not contaminated with viruleM. tuberculosior other
M. bovisstrains Selection of as appropriate
tuberculocidal disinfectant is an important
consideration for laboratories working with
mycobacteria.

Mycobacteriunspp. (Other)

BSL-2 practices, containment equipment, and facilit
are recommended for activities with clinical materia
and cultures oMycobacteriaspp. Other thaivl.
tuberculosiscomplex Clinical specimens may also
containM. tuberculosisand care must be exercised t(
the correct identification of cultureSpecial caution
should be exercised in handliMy ulceransto avoid
skin exposureABSL-2 practices, containment
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equipment, and facilities are recommended for anin
studies Selection of an appropriate tubercubtsi
disinfectant is an important consideration for
laboratories working with mycobacteria.

Neisseria gonorrhoeae

BSL-2 practices, containment equipment, and facilit
are recommended for all activities involving the use
manipulation of clinical mateal or culturesGloves
should be worn when handling infected laboratory
animals and when there is the likelihood of direct sk
contact with infectious material&dditional primary
containment and personnel precautions such as tha
described for BSt3 may be indicated when there is g
high risk of aerosol or droplet production, and for
activities involving production quantities or high
concentration of infectious materiafnimal studies
may be perform at ABSR

Neisseria meningitidis

Specimens foN. meningitidisanalysis and cultures of
N. meningitidis not associated with invasive disease)
may be handled in BSPR facilities with rigorous
application of BSE2 standard practices, special
practices, and safety equipmehl sterile-site isolates
of N. meningitidis should be manipulated within a
BSC. Isolates of unknown source should be treated
sterilesite isolateslf a BSC is unavailable,
manipulation of these isolates should be minimized
primarily focused on serogroup identification using
phenolizel saline solution while wearing laboratory
coat, gloves, and safety glasses or full face splash
shield BSL-3 practices and procedures are indicate
for activities with a high potential for droplet or aero
production and for activities involving prodiart
guantities or high concentrations of infectious
materials Animal studies should be performed unde
ABSL-2 conditions.

Salmonellaserotypes (noB. typh)

Strict compliance with BSI2 practices, containment
equipment, and facilities are recommendeadkib
activities utilizing known or potentially infectious
clinical materials or culturedhis includes conducting
procedures with aerosol or high splash potential in
primary containment devices such as BSCs or safe
centrifuge cupsPersonal protectivequipment should
be used in accordance with a risk assessment, incly
splash shields, face protection, gowns, and gloves
importance of proper gloving techniques and frequg
and thorough hand washing is emphasigate in
manipulating faucet hanel to prevent contamination
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of clean hands or the use of sinks equipped with
remote control devices, such as foot pedals, is high
recommendedSpecial attention to the timely and
appropriate decontamination of work surfaces,
including potentially contamiated equipment and
laboratory fixtures, is strongly advisedBSL-2
facilities and practices are recommended for activiti
with experimentally infected animals.

Salmonella typhi

Strict compliance with BSI2 practices, containment
equipment, and facilis are recommended for all
activities utilizing known or potentially infectious
clinical materials or culture§his includes conducting
procedures with aerosol or high splash potential in
primary containment devices such as BSCs or safe
centrifuge cupsPersonal protective equipment shou
be used in accordance with a risk assessment, incly
splash shields, face protection, gowns, and gloves
importance of proper gloving techniques and freque
and thorough hand washing is emphasigite in
maripulating faucet handles to prevent contaminatic
of clean hands or the use of sinks equipped with
remote control devices, such as foot pedals, is high
recommendedSpecial attention to the timely and
appropriate decontamination of work surfaces,
including potentially contaminated equipment and
laboratory fixtures, is strongly advisegiSL-3
practices and equipment are recommended for
activities likely to produce significant aerosols or for]
activities involving production quantities of organisn
ABSL-2 facilities and practices are recommended fq
activities with experimentally infected animals
ABSL-3 conditions may be considered for protocols
involving aerosols.

Shiga toxin (Verocytotoxinproducing
Escherichia coli

Strict compliance with BSI2 practies, containment
equipment, and facilities are recommended for all
activities utilizing known or potentially infectious
clinical materials or culturedhis includes conducting
procedures with aerosol or high splash potential in
primary containment devicesich as BSCs or safety
centrifuge cupsPersonal protective equipment shou
be used in accordance with a risk assessment, incly
splash shields, face protection, gowns, and gloves
importance of proper gloving techniques and frequg
and thorough &nd washing is emphasizécare in
manipulating faucet handles to prevent contaminati
of clean hands or the use of sinks equipped with
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remote control devices, such as foot pedals, is high
recommendedSpecial attention to the timely and
appropriate deantamination of work surfaces,
including potentially contaminated equipment and
laboratory fixtures, is strongly advisedBSL-2
facilities and practices are recommended for activiti
with experimentally or naturally infected animals.

Shigella

Strict canpliance with BSE2 practices, containment
equipment, and facilities are recommended for all
activities utilizing known or potentially infectious
clinical materials or culture3his includes conducting
procedures with aerosol or high splash potential in
primary containment devices such as BSCs or safef
centrifuge cupsPersonal protective equipment shou
be used in accordance with a risk assessment, incly
splash shields, face protection, gowns, and gloves
importance of proper gloving techniqueesd frequent
and thorough hand washing is emphasigate in
manipulating faucet handles to prevent contaminati
of clean hands or the use of sinks equipped with
remote control devices, such as foot pedals, is high
recommendedSpecial attention to themely and
appropriate decontamination of work surfaces,
including potentially contaminated equipment and
laboratory fixtures, is strongly advisedBSL-2
facilities and practices are recommended for activiti
with experimentally or naturally infected iarals.

Treponema pallidum

BSL-2 practices, containment equipment, and facilit
are recommended for all activities involving the use
manipulation of blood or other clinical samples from
humans or infected rabbitSlove should be worn
when there is &kelihood of direct skin contact with
infective materialsPeriodic serological monitoring
should be considered in personnel regularly working
with these material ABSL-2 practices, containment
equipment, and facilities are recommended for work
with infected animals.

Vibrio enterisspecies

BSL-2 practices, containment equipment, and facilit
are recommended for activities with cultures or
potentially infectious clinical material8BSL-2
practices, containment equipment, and facilities are
recommendedbr activities with naturally or
experimentally infected animals.

Yersinia pestis

BSL-2 practices, containment equipment, and facilit
are recommended for all activities involving the
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handling of potentially infectious clinical materials a
cultures In addition, because the infectious dose is §
small, all work, including necropsies of potentially
infected animals should be performed in a BSC
Special care should be taken to avoid generating
aerosols or airborne droplets while handling infectio
mateials or while performing necropsies on naturall
or experimentally infected animalSloves should be
worn when handling potentially infectious materials
including field or laboratory infected animaBSL-3 is
recommended for activities with high potexhtior
droplet or aerosol production, and for activities
involving large scale production or high concentratic
of infectious materialResistance of. pestistrains
to antibiotics used in the treatment of plague should
considered in a thorough rislssessment and may
require additional containment or personal protectiv
equipmentFor animal studies, a risk assessment th
takes into account the animal species, infective stra
and proposed procedures should be performed in 0
to determine if ABBL-2 or ABSL-3 practices,
containment equipment, and facilities should be
employed BSL-3 facilities and arthropod containmer|
level 3 practices are recommended for all laboratory
work involving infected arthropods

FUNGAL AGENTS

CONTAINMENT RECOMMENDATIONS

Blastomyces dermatitidis

BSL-2 and ABSL:2 practices, containment equipme
and facilities are recommended for activities with
clinical materials, animal tissues, ye&stm cultures,
and infected animal8SL-3 practices, containment
equipment andlcilities are required for handling
sporulating moleform cultures already identified &s
dermatitidisand soil or other environmental samples
known or likely to contain infectious conidia.

Coccidiodies immitis
Coccidiodies posadasii

BSL-2 practices, entainment equipment, and facilitig
are recommended for handling and processing clin
specimens, identifying isolates, and processing ani
tissuesABSL-2 practices, containment equipment,
and facilities are recommended for experimental
animal studie when the route of challenge is
parenteralBSL-3 practices, containment equipment
and facilities, are recommended for propagating an
manipulating sporulating cultures already identified
Coccidiodiesspp. and for processing soil or other
environmentbhmaterials known to contain infectious
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arthroconidiaExperimental animal studies should b
done at ABSE3 when challenge is via the intranasa
or pulmonary route.

Cryptococcus neoformans

BSL-2 and ABSIL:2 practices, containment equipme
and facilitiesare recommended for activities with
known or potentially infectious clinical,
environmental, or culture materials and with
experimental infected animalBhis agent and any
samples that may contain this agent should also be
handled in a Class Il BSC.

Histoplasma capsulatum

BSL-2 and ABSIL:2 practices, containment equipme
and facilities are recommended for handling and
processing clinical specimens, identifying isolates,
animal tissues and mold cultures, identifying culturg
in routine diagnostic laborates, and for inoculating
experimental animals, regardless of rodtey culture
identifying dimorphic fungi should be handled in a
Class Il BSCBSL-3 practices, containment
equipment, and facilities, are recommended for
propagating and sporulating cuksrofH. capsulatum
in the mold form as well as processing soil or other
environmental materials known or likely to contain
infectious conidia.

Sporothrix schenckii

BSL-2 and ABSL:2 practices, containment equipme
and facilities are recommended for daétory handling
of suspected clinical specimens, soil and vegetatiol
and experimental animal activities with schenckii
Gloves should be worn during manipulatiorSof
schenckiand when handling experimentally infecte(
animals Any culture identifyirg dimorphic fungi
should be handled in a Class Il BSC.

Dermatophytes
Epidermophytorspp.
Microsporumspp.
Trichophytonspp.

BSL-2 and ABSI:2 practices, containment equipme
and facilities are recommended for handling culturg
and soil sample#\ny culture identifying dimorphic
fungi should be handled in a Class Il BSC.

Miscellaneous Molds
Penicillium marneffei
Bipolaris spp.
Cladophialophora bantiana
Exophiala (Wangiella) dermatitidi
Exserohilunmspp.
Fonsecaea pedrosoi
Ochroconis gallopava
(Dactylariagallopava)
Ramichloridium mackenziei
(Ramichloridium obovoideum)

BSL-2 practices, containment equipment, and
facilities, are recommended for propagating and
manipulating cultures known to contain these agen
Any culture identifying dimorphic fungi should be
handled in a Class Il BSC.
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Rhinocladiella atrovirens
Scodosporium

PARASITIC AGENTS

CONTAINMENT RECOMMENDATIONS

Blood & Tissue Protozoal Parasites
Leishmaniaspp.
Plasmodiunspp.

Toxoplasma gondii
Trypanosomapp.

Babesia microti
Microsporidia(actually fungal)

BSL-2 and ABSI:2 practices, containment
equipment, and facilities are recommended for
activities with infective stages of the parasites liste
Infected arthropods should be maintained in faciliti
that reasonably preclude the exposurpestonnel or
the escape of insecBersonal protection (e.g., lab
coat, gloves, face shield), in conjunction with
containment in a BSC, is indicated when working
with cultures, tissue homogenates, or blood contai
organisms.

Intestinal Protozoal Parisss
Cryptosporidiaspp.
Isospora belli
Entamoeba histolytica
Giardia spp.

BSL-2 and ABSL:2 practices, containment
equipment, and facilities are recommended for
activities with infective stages of the parasites liste
Primary containment (e.g., BSC) agrponal
protection (e.g., face shield) is especially important
when working withCryptosporidiumOocysts are
infectious when shed, often are present in stool in
high numbers, and are environmentally hardy.

Trematode Parasites
Fasciola hepatica
Schistosomspp.

BSL-2 and ABSI:2 practices, containment
equipment, and facilities are recommended for
activities with infective stages of the parasites liste
Gloves should be worn when there may be direct
contact with water containing cercariae or vegetati
with encysted metacercariae from naturally or
experimentally snail intermediate hadteng-sleeved
laboratory coats or other protective garb should be
worn when working in the immediate area of aquar
or other water sources that may contain schistosor]
cercaiae Water from laboratory aquaria containing
snails and cercariae should be decontaminated be
discharged to sanitary sewers.

Cestode Parasites
Echinococcuspp.
Hymenolepis nana
Taenia solium

BSL-2 and ABSI:2 practices, containment
equipment, and falities are recommended for
activities with infective stages of the parasites liste
Special attention should be given to personnel hyg
(e.g., hand washing) and laboratory practices that
would reduce the risk of accidental ingestion of
infective eggsGloves are recommended when ther
may be direct contact with feces or with surfaces
contaminated with fresh feces of carnivores infecte
with Echinococcuspp., humans infected with
solium Or humans or rodents infected with nana
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Nematode Parasis
Ancylostomaspp.
Ascaris lumbricoides
Enterobius vermicularis
Strongyloidespp.
Trichinellaspp.
Toxocaraspp.
Baylisascarisspp.

BSL-2 and ABSIL:2 practices, containment
equipment, and facilities are recommended for
activities with infective stages ttie nematodes liste(
Exposure to aerosolized sensitizing antigens of
ascarids should be avoidd®rimary containment
(e.g., BSC) is recommended for work that may res
in aerosolization of sensitization antigens.

PRION DISEASES

CONTAINMENT RECOMMENDATIONS

Human Prion Diseases
Kuru
CreutzfeldtJacobs disease (CJD
Sporatic CJD (sCJD)
Variant CJD (vCJD)
Familial CJD (fCJD)
latrogenic CJD (iCJD)
GerstmanfStraussler
Scheinker syndrome (GSS)
Fatal Familial Insomnia (FFI)
Animal Prion Diseases
Scrapie
Bovine Spongiform
Encephalopathy (BSE)
Chronic Wasting Disease (CWD)
Exotic Ugulate Encephalopathy
(EUE)
Feline Spongiform
Encephalopathy
Transmissible Mink
Encephalopathy (TME)

In the laboratory setting, prions from human tissue
and human prions propagatedanimals should be
manipulated at BS{2. Animal prions are considered
BSL-2 pathogens. Due to the high probability that
BSE prions have been transmitted to humans, cert
circumstances may require the use of BSlacilities.
However, when a prion fromne species is inoculate
into another, the resultant infected animal should b
treated according to the guidelines applying to the
source of infectionRoutine autopsies and the
processing of small amounts of formafired tissues
containing prions casafety be done using BSL
precautionsWhen performing necropsies on large
animals where there is an opportunity that the worl
may accidentally be splashed or have contact with
high-risk materials (e.g., spinal column, brain,
etc.)personnel should wefaill body personal
protective equipment (e.g., gloves, rear closing go
and face shieldDisposable plasticwear, which can
discarded as a dry regulated medical waste, is high
recommendedecause the paraformaldehyde
vaporization procedure does rininish prion titers,
BSCs must be decontaminated with 1N NaOH and
rinsed with waterHEPA filters should be bagged ouy
and incineratedt is prudent to avoid the generation
of aerosol or droplets during the manipulation of
tissues or fluids and duringe necropsy of
experimental animaldt is further strongly
recommended that impervious gloves be worn for
activities that provide the opportunity for skin conta
with infectious tissues and fluids.

RICKETTSIAL AGENTS

CONTAINMENT RECOMMENDATIONS

Coxidla burnetti

BSL-2 practices and facilities are recommended fo
nonpropagative laboratory procedures, including
serological examinations and staining of impressio
smearsBSL-3 practices and facilities are
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recommended for activities involving the inocudat
incubation, and harvesting of embryonated eggs o
cell culture, the necropsy of infected animals and t
manipulation of infected tissuExperimentally
infected animals should be maintained under ABSI
because infected rodents may shed the organism
urine or fecesA specific plaquepurified clonal
isolate of an avirulent (Phase Il) strain (Nine Mile)
may be safely handled under BLconditions.

Rickettsia prowazekii

Rickettsia typhi (R. mooseri)

Orientia (Rickettsia) tsutsugamushi

Spotted FeveGroup Agents
Rickettsia rickettsii, Rickettsia
conorii, Rickettsia akari,
Rickettsia australisRickettsia
siberica, Rickettsia japonicum

BSL-2 practices, containment equipment, and
facilities are recommended for nonpropagative
laboratory procedures, inading serological and
fluorescent antibody procedures, and for the staini
of impression smearBSL-3 practices, containment
equipment and facilities are recommended for all
other manipulations of known or potentially infectig
materials, including necpsy of experimentally
infected animals and trituration of their tissues, and
inoculation, incubation, and harvesting of
embryonated eggs or cell cultuABSL-2 practices,
containment equipment, and facilities are
recommended for the holding of experimdigta
infected animals other than arthropoBSL-3
practices, containment equipment, and facilities ars
recommended for animal studies with arthropods
naturally or experimentally infected with rickettsial
agents of human diseas8everal species, including
R. montana, R. rhipicephali, R. belindR. canada,
are not known to cause human disease and may b
handled under BSR conditionsNew species are
being described frequently and should be evaluate
for appropriate containment on a cdsecase basis
Because of the proven value of antibiotic therapy if
the early stages of rickettsial infection, it is essentiz
that laboratories have an effective system for
reporting febrile ilinesses in laboratory personnel,
medical evaluation of potential cases andemwh
indicated, institution of appropriate antibiotic theray

TOXIN AGENTS

CONTAINMENT RECOMMENDATIONS

Botulnum Neurotoxin (BoNT)

BSL-2 practices, containment equipment, and facili
are recommended for routine dilutions, titrations, of
diagnostic stdies with materials known to contain o
have the potential to contain BoNAdditional
primary containment and personnel precautions, st
as those recommended for BSlshould be
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implemented for activities with high potential for
aerosol or droplet prodtion, or for those requiring
routine handling of larger quantities of toxhorn-
immunized personnel should be discouraged from
entering the laboratory when BoNT is in use until a
the toxin and all work surfaces have been
decontaminatedPurified prepeations of toxin
components, e.g. isolated BoMlight chaingor
Aheavy chain@should be handled as if contaminatg
with holotoxin unless proven otherwise by toxicity
bioassays.

Staphylococcal Enterotoxins (SE)

BSL-2 practices, containment equipment &adlities
should be used when handling SE or potentially
contaminated materialBecause SE is highly active
by the oral or ocular exposure route, the use of a
laboratory coat, gloves and safety glasses is mand
when handling toxin or toxieontamin&ed solutions
Frequent and careful hatwehshing and laboratory
decontamination should be strictly enforced when
working with SE Depending upon a risk assessmern
of the laboratory operation, the use of a disposable
face mask may be required to preveniceatal
ingestion BSL-3 facilities, equipment, and practices
are indicated for activities with a high potential for
aerosol or droplet production or those involving the
use of large concentrations of SE.

Ricin Toxin

BSL-2 practices, containment equipment facilities
are recommended, especially a laboratory coat, glg
and protective mask, when handling ricin toxin or
potentially contaminated materi&ticin is a relatively
nonvolatile cytotoxin and irritant that should be
handled in the laboratorya norvolatile toxic
chemical A BSC (Class Il, Type B1 or B2) or a
chemical fume hood equipped with an exhaust HEF
filter and charcoal filter are indicated for activities
with a high potential for aerosol, such as powder
samples, and the use of largeaqgtities of toxin
Laboratory coat, gloves, and a full face respirator
should be worn if there is potential for creating a to
aerosol.

Low Molecular Weight (LMW) Toxins
such as
T-2 mycotoxin
Saxitoxin
Tetrodbtoxin
Brevetoxin

When handling LMW toxins or potentially

contaminated material, BS2 practices, containment
equipment and facilities are recommended, especis
the wearing of a laboratogoat, safety glasses, and
disposable gloves; the gloves must be impervious t
organic solvents or other diluents employed with th
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Palytoxin .
Conot o%i ndéMl)yu
MicrocystinLR (cyanoginosins)

toxin. A BSC (Class Il, Type B1 or B2) or a chemica
fume hood equipped with an exhaust HEPA filter au
charcoal filter aréndicated for activities with a high
potential for aerosol, such as powder samples, and
use of large quantities of toxihaboratory coat and
gloves should be worn if potential skin contact exis
The use of a protective mask should be considered
potential aerosolization of toxin existsor LMW
toxins that are not easily decontaminated with blea
solutions, it is recommended to use-positioned ,
disposable liners for laboratory bench surfaces to
facilitate clean up and decontamination.

VIRAL AGENTS

CONTAINMENT RECOMMENDATIONS

Hantaviruses

BSL-2 practices, containment equipment and faciliti¢
are recommended for laboratory handling of sera frg
persons potentially infected with hantavirusese use
of a certified BSC is recommended for alnilling of
human body fluids when potential exists for spatter
aerosol Potentially infectious tissue samples should
handled in BSE2 facilities following BSL-3 practices
and procedure<ell-culture virus propagation and
purification should be carrieout in a BSE3 facility
with BSL-3 practices, containment equipment and
proceduresExperimentally infected rodent species
known not to excrete the virus can be housed in AB
2 facilities using ABSE2 practices and procedures
Primary physical containnmé devices including BSCs
should be used whenever procedures with potential
producing aerosol are conduct&grum or tissue
samples from potentially infected rodents should be
handled at BS{2 using BSLE3 practices, containment
equipment and procedwill work involving
inoculation of viruscontaining samples into rodent
species permissive for chronic infections should be
conducted at ABSI4.

Hendra Virus (formerly known as
Equine Morbillivirus)
Nipah Virus

Because of the unknown risk to laborataryrkers and
the potential impact on indigenous livestock should
virus escape a diagnostic or research laboratory, he
officials and laboratory managers should evaluate th
need to work with the virus and the containment
capability of the facility bore undertaking any work
with Hendra, Nipah, or suspected related viruB&d -
4 is required for all work with these virus€nce a
diagnosis of Nipah or Hendra virus is suspected, all
diagnostic specimens also must be handled at8SL
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ABSL-4 is require for any work with infected animals

Hepatitis A Virus
Hepatitis E Virus

BSL-2 practices, containment equipment and faciliti¢
are recommended for the manipulation of hepatitis A
and E virus, infected feces, blood or other tissues

ABSL-2 practices andatilities are recommended for
activities using naturally or experimentally infected

nonhuman primates or other animal models that ma
shed the virus.

Hepatitis B Virus

Hepatitis C Virus (formerly known as
nonA nonB Virus)

Hepatitis D Virus

BSL-2 practicescontainment equipment and facilities
are recommended for all activities utilizing known or
potentially infectious body fluids or tissuésdditional
primary containment and personnel precautions, su
as those described for B&, may be indicated for
adivities with potential for droplet or aerosol
production and for activities involving production
guantities or concentrations of infectious materials
ABSL-2 practices, containment equipment, and
facilities are recommended for activities utilizing
naturaly or experimentally infected chimpanzees or
other NHP Gloves should be worn when working wit
infected animals and when there is the likelihood of
skin contact with infectious materials addition to
these recommended precautions, persons working
HBV, HCV or other blooeborne pathogen should
consult the OSHA Bloodborne Pathogens Standard

Human Herpes Virus

BSL-2 practices, containment equipment, and faciliti
are recommended for activities utilizing known or
potentially infectious clinical matis or cultures of
indigenous viral agents that are associated or identi
as a primary pathogen of human diseasdthough
there is little evidence that infectious aerosols are a
significant source of LAI, it is prudent to avoid the
generation of aesols during the handling of clinical
materials of isolates, or during the necropsy of anim
Primary containment devices (e.g. BSCs) should be
utilized to prevent exposure of workers to infectious
aerosolsAdditional containment and procedures, su
asthose described for BS8, should be considered
when producing, purifying, and concentrating humat
herpes viruses, based on the risk assessment.

Influenza (contemporary)

BSL-2 facilities, practices, and procedures are
recommended for diagnostic, reseaad production
activities utilizing contemporary, circulating human
influenza strains (e.g. H1/H3/B) and low pathogenic
avian influenza (LPAI) strains (e.g., Hil H6, H816),
and equine and swine influenza virus&BSL-2 is
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appropriate for work witlthese viruses in animal
models All avian and swine influenza viruses require
an APHIS permitBased on economic ramifications
and source of the virus, LPAI H5 and H7 and swine
influenza viruses may have additional APHIS permit
driven containment requiremts and personnel
practices and/or restrictions.

Non-contemporary Human Influenza
(H2N2) Strains

BSL-3 and ABSL:=3 practices, procedures, and faciliti
are recommended with rigorous adherence to additi
respiratory protection and clothing change protac
Negative pressure, HEP#{tered respirators or
positive airpurifying respirators (PAPS) are
recommended for us€old-adapted live attenuated
H2N2 vaccine strains may continue to be worked wi
at BSL-2.

1918 Influenza Strain

BSL-3 and ABSL:=3 pracices, procedures, and facilitie
are recommended with rigorous adherence to additi
respiratory protection and clothing change protacols
Negative pressure, HEP#itered respirators or
positive airpurifying respirators (PAPS) are
recommended for uskarge laboratory animals such
NHP should be housed in primary barrier systems ir
ABSL-3 facilities Exhaust air should be HEPA
filtered. Personnel practices should be amended to
include personal showers prior to exiting the
laboratory.

Highly Pathogera Avian Influenza
(HPAI)

BSL-3 and ABSL-3 practices, procedures, and faciliti
are recommended with rigorous adherence to additi
respiratory protection and clothing change protacols
Negative pressure, HEP#itered respirators or
positive airpurifying respirators (PAPS) are
recommended for uskoosehoused animals infected
with HPAI strains must be contained within BStAg
facilities. An APHIS permit is required and may carry,
additional containment requirements and personnel
practices and/or resttions.

Lymphocytic Choriomeningitis Virus

BSL-2 practices, containment equipment and faciliti¢
are suitable for activities utilizing known or potentiall
infectious body fluids, and for cell culture passage o
laboratoryadapted strain8SL-3 is requied for
activities with high potential for aerosol production,
work with production quantities or high concentratio
of infectious materials, and for manipulations of
infected transplantable tumors, field isolates and
clinical materials from human cas&rains of LCMV
that are shown to be lethal in nonhuman primates
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should be handled at BS2. ABSL-2 practices,
containment equipment. And facilities are suitable fc
studies in adult mice with strains requiring B3L
containmentWork with infected hamsterdso should
be done at ABSI3.

Poliovirus

BSL-2 practices, containment equipment and faciliti¢
are recommended fro all activities utilizing wild
poliovirus infectious culture fluids, environmental
samples, and clinical materials, in addition, potertia
infectious materials collected for any purpose shoulc
handled at BS12. Laboratory personnel working with
such materials must have documented polio
vaccination Persons who have had a primary series
OPV or IPV and who are at an increased risk can
receive another dose of IPV, but available data does
indicate the need for more than a single lifetime IPV|
booster for adultsABSL-2 practices, containment
equipment and facilities are recommended for studig
of virulent viruses in animaléaboratories should use
authentic Sabin OPV attenuated strains unless therg
strong scientific reasons for working with wild
polioviruses In anticipation of polio eradication, the
WHO recommends destruction of all poliovirus stock
and potentially infectious matals if there is no longer
a programmatic or research need for such materials
Institutions/laboratories in the United States that
currently retain wild poliovirus infectious or potential
infectious material should be on the United States
National Invemory maintained by the CD@Vhen one
year has elapsed after detection of the last wild
poliovirus worldwide, CDC will inform relevant
institutions/laboratories about additional containmen
proceduresSafety recommendations are subject to
change based onternational poliovirus eradication
activities.

Poxviruses

Worldwide, all live variola virus work is to be done
only within WHO approved BS4/ABSL-4 facilities;
one is at the CDC in Atlanta and the other is at the §
Research Center of Virology anddBechnology
(VECTOR) in Koltsovo, Russia.

Rabies Virus (and related lyssaviruse

BSL-2 and/or ABSLE2 practices, containment
equipment, and facilities are recommended for all
activities utilizing known or potentially infectious
materials or animal$reexposure rabies vaccination
recommended for all individuals prior to working witl
lyssaviruses or infected animals, or engaging in
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diagnostic, production, or research activities with thg
viruses Rabies vaccination is also recommended for
individuds entering or working in the same room
where lyssaviruses or infected animals are used
Prompt administration of postexposure booster
vaccinations is recommended following recognized
exposures in previously vaccinated individuals per
current guidelinegFor routine diagnostic activities, it i
not always feasible to open the skull or remove the
brain of an infected animal in a BSC, but it is perting
to use appropriate methods and personal protection
equipment, including dedicated laboratory clothing,
heavy protective gloves to avoid cuts or sticks from
cutting instruments or bone fragments, and a face s
or PAPR to protect the skin and mucous membrane
the eyes, nose, and mouth from exposure to tissue
fragments or infectious droplet$ a Strykersaw is
used to open the skull, avoid contacting brain tissue
with the blade of the savidditional primary
containment and personnel precautions, such as thc
described for BSi3, are indicated for activities with a
high potential for droplet or aerosaigaluction, and for
activities involving large production quantities or hig
concentrations of infectious materials.

Retroviruses, including Human and
Simian Immunodeficiency Viruses
(HIV and SIV)

BSL-2 practices, containment equipment, and faciliti
arerecommended for activities involving blood
contaminated clinical specimens, body fluids, and
tissuesHTLV-1 and HTL\:2 should also be handled
at this level Activities such as producing research
laboratoryscale quantities of HIV or SIV, manipulatir
coneentrated virus preparations, and conducting
procedures that may produce droplets or aerosols, §
performed in a BSi2 facility using BSL3 practices
Activities involving largescale volumes or preparatio
of concentrated HIV or SIV are conducted at BSL
ABSL-2 is appropriate for NHP and other animals
infected with HIV or SIV Human serum from any
source that is used as a control or reagent in a test
procedure should be handled at B&Ln addition,
persons working with HIV or SIV, or other bloodborr
pathogens should consult the OSHA Bloodborne
Pathogen Standard.

SARS coronavirus

In clinical laboratories, whole blood, serum plasma ¢
urine specimens should be handled using Standard
Precautions which include the use of gloves, gown,
mask and eye proteon. Any procedure with the
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potential to produce aerosols (e.g., vortexing or
sonication of specimens in an open tube) should be
performed in a BSAJse sealed centrifuge rotors or
gasketed safety carriers for centrifugatiBotors and
safety carriers siuld be loaded and unloaded in a BS
Procedures conducted outside a BSC must be
performed in a manner that minimizes the risk of
personnel exposure and environmental releHse
following procedures may be conducted in the BSL
setting: pathologic examation and processing of
formalin-fixed or otherwise inactivated tissue,
molecular analysis of extracted nucleic acid
preparations, electron microscopic studies with
gluteraldehyddixed grids, routine examination of
bacterial and fungal cultures, routisiaining and
microscopic analysis of fixed smears, and final
packaging of specimens for transport to diagnostic
laboratories for additional testing (specimens shoulc
already be in a sealed, decontaminated primary
container) Activities involving manipulatiof
untreated specimens should be performed in-BSL
facilities following BSL=3 practiceslin the rare event
that a procedure or process involving untreated
specimens cannot be conducted in a BSC, gloves,
gown, eye protection, and respiratory protection
(acceptable methods of respiratory protection includ
properlyfitted, NIOSHapproved filter respirator (195
or higher level) or a PAPR equipped with HEPA filte
should be usedill personnel that may use respiratory
protective devices should be eredl in an
appropriately constituted respiratory protection
program Work surfaces should be decontaminated
upon completion of work with appropriate
disinfectantsAll waste must be decontaminated prio
to disposalSARSCoV propagation in cell culture ang
the initial characterization of viral agents recovered
cultures of SARS specimens must be performed in ¢
BSL-3 facility using BSL-3 practices and procedures
Risk assessment may dictate the additional use of
respiratory protectiarinoculation of anima for
potential recovery of SARE0V from SARS samples,
research studies and protocols involving animal
inoculation for characterization of putative SARS
agents must be performed in ABSLlfacilities using
ABSL-3 work practicesRespiratory protection shial
be used as warranted by risk assessnhetite event off
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any break in laboratory procedure or accidents (e.g.
accidental spillage of material suspected of containi
SARSCoV), procedures for emergency exposure
management and/or environmental decontation
should be immediately implemented and the superv
should be notifiedThe worker and the supervisor, in
consultation with occupational health or infection
control personnel, should evaluate the break in
procedure to determine if an exposure ocalirr
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APPENDIX E
HHS AND USDA SELECT AGENTS AND TOXINS
7 CFR Part 331, 9 CFR Part 121, and 42 CFR Part 73

HHS SELECT AGENTS AND TOXINS

Abrin

Cercopithecine Herpesvirus 1 (Herpes Virus B)
Coccidioides posadasii

Conotoxins

CrimeanCongo haemorrhagic fevfirus
Diacetoxyscirpenol

Ebola Virus

Lassa fever Virus

Marburg Virus

Monkeypox Virus

Reconstructed replication competent formshef 1918
pandemic influenza virus containiagy portion of the coding
regions of all eighgene segments (Reconstructed 1918
InfluenzaVirus)

Ricin

Rickettsia prowazekii

Rickettsia rickettsii

Saxitoxin

Shigalike ribosome inactivating proteins

South America Haemorrhagic Fever viruses
Guanarito

Flexal

Junin

Machupo

Sabia

Tetrodotoxin

Tick-borne encephalitis complex (flavi) vires
Central European Tickorne encephalitis

Far Eastern Ticlborne encephalitis

Kyansanur Forest Disease

Omsk Hemorrhagic Fever

Russian Spring & Summer encephalitis

Variola major virus (Smallpox virus) and

Variola minor virus (Alastrim)

Yersinia pestis

USDA PLANT PROTECTIONAND QUARANTINE
SELECT AGENTSAND TOXINS
Candidatud.iberobactemficanus
Candidatud.iberobacteasiaticus
Peronoschlerospora philippinensis

Ralstonia solanacearumace 3, biovar 2
Sclerophthora rayssiaearzeae

Synchytrium endobioticum

Xanthomonas oryzaev oryzicola

Xylella fastidiosgcitrus variegated chlorosis strain)
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African horse sickness virus

African swine fever virus

Akabane virus

Avian influenza virus (highly pathogenic)

Bluetongue virusExotic)

Bovine spongiform encephalopathy agent

Camel pox virus

Classical swine flu virus

Cowdria ruminantiun{Heartwater)

Footandmouth disease virus

Goat pox virus

Japanese encephalitis virus

Lumpy skin disease virus

Malignant catarrhal fever virus

(Alcelaphine herpesvirus type 1)

Menangle virus

Mycoplasma capricolufiv.F38M.mycoides Capri
(contagious caprine pleuropneumonia)

Mycoplasma mycoides mycoidesntagious bovine
pleuropneumonia)

Newcastle disease virus (velogenic)

Peste des petits ruminanisus

Rinderpest virus

Sheep pox virus

Swine vesticular disease virus

Vesticular stomatitis virus (Exotic)

OVERLAP SELECT AGENTS AND TOXINS

Bacillus anthracis

Botulinum neurotoxins

Botulinum Neurotoxin producing species of

Clostridium

Brucella abortus

Brucdla melitensis

Brucella suis

Burkholderia mallei

Burkholderia pseudomallei

Clostridium perfringengpsilon toxin

Coccidioides immitis

Coxella burnetti

Eastern Equine Encephalitis virus

Francisella tularensis

Henrda virus

Nipah virus

Rift Valley fever virus

Shigatoxin

Staphylococcal enterotoxins

T-2 toxin

Venezuelan Equine Encephalitis Virus



APPENDIX F
HAZARDOUS WASTE - P-LISTED CHEMICALS

Acetaldehyde, chloro

Acetamide, N(aminothioxomethyH

Acetamide, Zluoro-

Acetic acid, fluore, sodium salt

1-Acetyl-2-thiourea

Acrolein

Aldicarb

Aldrin

Allyl alcohol

Aluminum phosphide

5-(Aminomethyl}3-isoxazolol

4-Aminopyridine

Ammonium picrate

Ammonium vanadate

Argentate(3), bis(cyaneC)-, potassium

Arsenic acid

Arsenic oxide

Arsenic pentoxide

Arsenic trioxide

Arsine, diethy

Arsonous dichloride, phenyl

Aziridine

Aziridine, 2methyt

Barium cyanide

Benzenamine,-4hloro

Benzenamine,-itro-

Benzene, (chloromethyl)

1,2-Benzenediol, 41-hydroxy-2-(methylamino)ethyH

Benzeneethanaminalpha,alphalimethyt

Benzenethiol

2H-1-Benzopyrar2-one, 4hydroxy-3-(3-oxo-1-phenylbutyl}, & salts, when present at
concentrations greater than 0.3%

Benzyl chloride

Beryllium

Bromoacetone

Brucine

2-Butanone, 3, 2limethyt1-(methylthio}, O-[methylamino)carbonyl] oxime

Calcium cyanide

Carbon disulfide

Carbonic dichloride

Chloroacetaldehyde

p-Chloroaniline

1-(o-Chlorophenyl)thiourea
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3-Chloropropionitrile

Copper cyanide

Cyanides (soluble cyanide salts), not otherwise specified

Cyanogen

Cyanogen chloride

2-Cyclohexyt4,6-dinitrophenol

Dichloromethyl ether

Dichlorophenylarsine

Dieldrin

Diethylarsine

Diethyl-p-nitrophenyl phosphate

0O,0-Diethyl O-pyrazinyl phosphorothioate

Diisopropylfluorophosphate

1,4,5,8Dimethanonaphthalene,1,24310,16hexachloro-1,4,4a,5,8,8ahexahydro
(1alpha,4alpha,4abeta,5alpha,8alpha,8abeta)

1,4,5,8Dimethanonaphthalene, 1,2,3,4,10téxachloro-1,4,4a,5,8,8dexahydre,
(1alpha,4alpha,4abeta,5beta,8beta,8abeta)

2,7:3,6Dimethanonaphth[2;B]oxirene3,4,5,6,9,%hexachlorela,2,2a,3,6,6a,7,f@ctahydre,
(laalpha,2beta,2aalpha,3beta,6beta,6aalpha,7beta, 7aalpha)

2,7:3,6Dimethanonaphth [2;B]oxirene,3,4,5,6,9;8exachlorela,2,2a,3,6,6a,7,f@ctahydro
(1aalpha,2beta,2abeta,3alpha,6alpha,6abeta, 7aalpha), &metabolites

Dimethoate

alpha,alpheéDimethylphenethylamine

4,6-Dinitro-o-cresol, & salts

2,4-Dinitrophenol

Dinoseb

Diphosphoramide, octamethyl

Diphosphoric acid, tetraethyl ester

Disulfoton

Dithiobiuret

Endosulfan

Endothall

Endrin

Endrin, & metabolites

Epinephrine

Ethanedinitrile

Ethanimidothioic acid, N[(methylamino)carbonyl]oxy} methyl ester

Ethyl cyanide

Ethyleneimine

Famphur

Fluorine

Fluoroacetamide

Fluoroacetic acid, sodium salt

Fulminic acid, mercury(2+) salt

Heptachlor

Hexaethyl tetraphosphate
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Hydrazinecarbothioamide

Hydrazine, methyl

Hydrocyanic acid

Hydrogen cyanide

Hydrogen phosphide

Isodrin

3(2H)Isoxazolone, §aminomethyh

Mercury, (acetat®)phenyt

Mercury fulminate

Methanamine, NmethykN-nitrosc

Methane, isocyanato

Methane, oxybis[chloro

Methane, tetranitro

Methanethiol, trichlore

6,9Methane2,4,3benzodioxathiepin, 6,7,8,9,10;b@xachlorel,5,5a,6,9,9%exahydre, 3
oxide

4,7-MethanelH-indene, 1,4,5,6,7,8;Beptachlore3a,47,7atetrahydro

Methomyl

Methyl hydrazine

Methyl isocyanate

2-Methyllactonitrile

Methyl parathion

alphaNaphthylthiourea

Nickel carbonyl

Nickel cyanide

Nicotine, & salts

Nitric oxide

p-Nitroaniline

Nitrogen dioxide

Nitrogen oxide

Nitroglycerine (R)

N-Nitrosodimethylamine

N-Nitrosomethylvinylamine

Octamethylpyrophosphoramide

Osmium oxide, (¥4)-

Osmium tetroxide

7-Oxabicyclo[2.2.1]heptang,3-dicarboxylic acid

Parathion

Phenol, 2cyclohexyt4,6-dinitro-

Phenol, 2,4dinitro-

Phenol, 2Zmethyt4,6-dinitro-, & salts

Phenol, 2(1-methylpropyl}4,6-dinitro-

Phenol, 2,4,8rinitro-, ammonium salt

Phenylmercury acetate

Phenylthiourea

Phorate
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Phosgene

Phosphine

Phosphoric acid, diethylditrophenyl ester
Phosphorodithioic acid, O;@iethyl S[2-(ethylthio)ethyl] ester
Phosphorodithioic acid, O;@iethyl S[(ethylthio)methyl] ester
Phosphorodithioic acid, O;@imethyl S[2-(methylamino)-2-oxoethyl] ester
Phosphorofluoridic acid, bis{thethylethyl) ester
Phosphorothioic acid, O;@iethyl O-(4-nitrophenyl) ester
Phosphorothioic acid, O;@iethyl O-pyrazinyl ester
Phosphorothioic acid, (4-[(dimethylamino)sulfonyl]phenyl] O,&@limethyl ester
Phosphorothioic acid, O,@limethyl G(4-nitrophenyl) ester
Plumbane, tetraethyl

Potassim cyanide

Potassium silver cyanide

Propanal, Znethyt2-(methylthio), O-[(methylamino)carbonylloxime
Propanenitrile

Propanenitrile, hloro-

Propanenitrile, zhydroxy-2-methyt

1,2,3Propanetriol, trinitrate

2-Propanone,-bromo

Propargyl alcohlo

2-Propenal

2-Propenl-ol

1,2-Propylenimine

2-Propyn1-ol

4-Pyridinamine

Pyridine, 3(1-methyt2-pyrrolidinyl)-, (S), & salts

Selenious acid, dithallium(1+) salt

Selenourea

Silver cyanide

Sodium azide

Sodium cyanide

Strychnidirl0-one, &salts

Strychnidir10-one, 2,3dimethoxy

Strychnine, & salts

Sulfuric acid, dithallium(1+) salt
Tetraethyldithiopyrophosphate

Tetraethyl lead

Tetraethyl pyrophosphate

Tetranitromethane

Tetraphosphoric acid, hexaethyl ester

Thallic oxide

Thallium oxide

Thallium(l) selenite

Thallium(l) sulfate

Thiodiphosphoric acid, tetraethyl ester
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Thiofanox

Thioimidodicarbonic diamide

Thiophenol

Thiosemicarbazide

Thiourea, (2chlorophenyh

Thiourea, inaphthalenyl

Thiourea, phenyl

Toxaphene

Trichloromethanethiol

Vanadic acid, ammonium salt

Vanadium oxide

Vanadium pentoxide

Vinylamine, NmethytN-nitrosc

Warfarin, & salts, when present at concentrations greater than 0.3%
Zinc cyanide

Zinc phosphide, when present at concentrations greatefl@3an
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