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 9 
1. PURPOSE 10 
The Biosafety suborder provides operational requirements and guidance to enable all NIST 11 
personnel to work safely with biohazardous materials.  12 
 13 
 14 
2. BACKGROUND 15 
None. 16 
 17 
 18 
3. APPLICABILITY 19 
a. The provisions of this suborder apply to all NIST facilities and to all NIST employees who 20 

work with biohazardous materials, with the exceptions noted in NIST O 710, Occupational 21 
Safety and Health.  22 
 23 

b. Breast milk that is collected for nursing purpose is excluded from the requirements of this 24 
suborder. 25 

 26 
 27 
4. REFERENCES 28 
a. National Institutes of Health, NIH Guidelines for Research Involving Recombinant DNA 29 

Molecules. 30 
 31 

b. 42 CFR Part 73, Health and Human Services (HHS) Possession, Use, and Transfer of Select 32 
Agents and Toxins; Final Rule. 33 
 34 

c. 7 CFR Part 331 and 9 CFR Part 121, Department of Agriculture (USDA), Agricultural 35 
Bioterrorism Protection Act of 2002; Possession, Use, and Transfer of Biological Agents and 36 
Toxins; Final Rule. 37 
 38 

https://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title42/42cfr73_main_02.tpl
https://www.ecfr.gov/cgi-bin/text-idx?SID=f65350505ef0a8f4ff895f0f2c20f21b&mc=true&node=pt9.1.121&rgn=div5
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d. 29 CFR 1910.1030, Bloodborne Pathogens.   39 
 40 
 41 
5.  APPLICABLE NIST DIRECTIVES 42 
a. NIST S 7101.51:  Bloodborne Pathogens 43 

 44 
b. NIST S 7101.60:  Chemical Management 45 

 46 
c. NIST S 7101.20:  Work and Worker Authorization Based on Hazard Reviews 47 

 48 
d. NIST S 7101.22:  Hazard Signage 49 

 50 
e. NIST S 7101.24:  Incident Reporting and Investigation 51 

   52 
f. NIST S 7101.23:  Safety Education and Training 53 
 54 
 55 
6. REQUIREMENTS 56 
NIST S 7101.20:  Work and Worker Authorization based on Hazard Reviews, requires the OUs 57 
to conduct hazard reviews of all activities prior to the initiation of those activities to ensure that 58 
proper precautions have been taken and proper practices are being followed to enable the safe 59 
conduct of the work by NIST employees. When activities involve the use of biohazardous 60 
materials, the OU must, as part of its overall hazard review process, submit a Biohazardous 61 
Materials Registration and Authorization Request to the BSO for review and approval. Many of 62 
the elements in this section pertain to the content of Biohazardous Materials Registration and 63 
Authorization Requests.   64 
 65 
a. General Biosafety Requirements 66 

 67 
(1) Registration and Authorization of the Use of Biohazardous Materials 68 

 69 
(a) A Biohazardous Materials Registration and Authorization Request shall be completed 70 

and submitted to the BSO for review and approval for each activity that involves 71 
biohazardous materials. 72 
 73 

(b) Research requiring BSL-3 and BSL-4 facilities is not currently permitted at NIST.     74 
 75 
 76 
 77 
 78 

https://www.ecfr.gov/cgi-bin/text-idx?SID=f65350505ef0a8f4ff895f0f2c20f21b&mc=true&node=se29.6.1910_11030&rgn=div8
https://www.nist.gov/oshe/safety-programs/bloodborne-pathogens-program
https://www.nist.gov/oshe/safety-programs/chemical-management-program
https://www.nist.gov/oshe/safety-programs/work-and-worker-authorization-based-hazard-reviews-hazard-review
https://www.nist.gov/oshe/safety-programs/incident-reporting-and-investigation
https://www.nist.gov/oshe/safety-programs/safety-education-and-training-set-program
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(2) Acquisition of Biohazardous Materials 79 
 80 

(a) Acquisition of biohazardous materials from commercial vendors, other government 81 
agencies, and/or academic institutions shall take place only after a Biohazardous 82 
Materials Registration and Authorization Request has been approved by the BSO and 83 
Division line management, and in the case of human cell lines, the IRB.    84 

 85 
(3) Biosafety Risk Assessment and Assignment of RGs and BSLs  86 

 87 
(a) A risk assessment shall be conducted by the researcher for each activity involving the 88 

use of biohazardous materials.  For factors that should be considered during the risk 89 
assessment process, see Appendix B. 90 
 91 

(b) Each biohazardous agent shall be assigned an RG and proposed BSL.  This 92 
information must be documented on the Biohazardous Materials Registration and 93 
Approval Request. 94 

 95 
i. RG assignments for specific agents may be found in various sources, 96 

including Appendix B of the NIH Guidelines (Classification of Human 97 
Etiologic Agents on the Basis of Hazard) and the American Biosafety 98 
Association (ABSA) Risk Group Database.  For selected examples of RG 99 
assignments, see Appendix C. 100 
 101 

ii. For descriptions of BSL classifications, see Appendix D.   102 
 103 

(c) The BSO shall be available to assist researchers in performing risk assessments and 104 
assigning RGs and BSLs.   105 

 106 
(4) Certification of BSL 2 laboratories 107 
 108 

(a) Laboratories shall be inspected and certified by the BSO to be BSL-2 compliant per 109 
the BMBL guidelines prior to the start of biological experiments.  For requirements, 110 
refer to 8b.(1)(3), c(1)(2), and d(2) below.     111 

 112 
(5)  Inspection of Laboratories 113 
  114 

(a) BSL 1 and BSL 2 laboratories shall be inspected annually in a manner to be 115 
determined by the BSO.  Inspections shall be announced, and an inspection checklist 116 
shall be provided.   117 

 118 
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(6) Select Agents and Toxins 119 
 120 
(a) The CSO, acting as the NIST Responsible Official in accordance with the 121 

requirements of Possession, Use, and Transfer of Select Agents and Toxins, Final 122 
Rule, must approve the acquisition of any select agent or toxin prior to that agent or 123 
toxin being acquired.  Furthermore, laboratories must be registered with and be 124 
inspected by the CDC or the USDA prior to working with non-exempted select agents 125 
and toxins.  A list of the select agents and permissible toxin amounts can be found at 126 
www.selectagents.gov.  127 

 128 
(7) Recombinant DNA Experiments 129 

 130 
(a) NIST researchers who receive funding from the NIH for rDNA research must adhere 131 

to the NIH rDNA Guidelines. 132 
 133 

(b) The acquisition and use of all rDNA materials shall be reviewed and approved by the 134 
NBC.  135 

 136 
(8) Animal Work 137 

 138 
(a) Work involving animals may expose workers to zoonotic agents in a variety of ways 139 

such as wound infections, inhalation of aerosols (e.g., dust from animal bedding), and 140 
animal bites or scratches.  Work with animals must be subjected to the hazard review 141 
process in which appropriate controls are identified in accordance with the 142 
requirements of the NIST Hazard Analysis and Control Suborder. 143 
 144 

(b) Section VIII of BMBL provides agent summary statements for zoonotic agents.  145 
Division Chiefs shall ensure that appropriate equipment and measures are utilized to 146 
ensure that NIST personnel are protected during tasks involving animals.  147 

 148 
b. Laboratory Practices 149 

The following laboratory practices shall be observed by all employees.   150 
 151 

(1) General Practices for All Biological Laboratories 152 
 153 
(a) Access to the laboratory must be controlled in accordance with the requirements  in 154 

8.d.(1) and 8.d.(2) of this document; 155 
 156 

(b) Laboratory personnel must wash their hands after working with potentially hazardous 157 
biological materials and before leaving the laboratory; 158 

http://www.selectagents.gov/
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(c) Eating, drinking, smoking, handling contact lenses, applying cosmetics, and storing 159 
food for human consumption are not permitted in laboratory areas; 160 
 161 

(d) Mouth pipetting is prohibited; mechanical pipetting devices must be used; 162 
 163 

(e) Sharps precautions shall be observed in accordance to the NIST Bloodborne 164 
Pathogens suborder; 165 
 166 

(f) All procedures shall be designed to minimize the creation of splashes and/or aerosols; 167 
 168 

(g) Work surfaces shall be decontaminated with appropriate disinfectant after completion 169 
of work and after any spill or splash of potentially infectious materials; 170 
 171 

(h) All potentially infectious biological materials shall be decontaminated using an 172 
effective method prior to disposal.  In addition: 173 

 174 
i. Materials to be decontaminated outside of the immediate laboratory must be 175 

placed in a durable, leak-proof container and secured for transport to the space 176 
in which the decontamination will take place. 177 
 178 

ii. Materials to be removed from NIST for decontamination must be packed in 179 
accordance with OSHE Environment Management Group’s procedures, which 180 
are in compliance with DOT (49 CFR Part 171-180)  and OSHA (29 CFR Part 181 
1910.1030) regulations.   182 

 183 
(i) A sign incorporating the universal biohazard symbol must be posted at the entrance of 184 

any BSL-1 or BSL-2 laboratory;  185 
 186 

i. for BSL-2 laboratories, the sign must include the laboratory’s BSL, the 187 
supervisor’s or laboratory contact’s information, agents’  information, and 188 
instructions for entering and exiting the laboratory;  189 
 190 

ii. the signs must be removed when biohazardous materials are no longer 191 
present; and  192 
 193 

iii. the signs must comply with the requirements of the NIST Hazard Signage 194 
Suborder; 195 

 196 
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(j) The universal biohazard labels must be posted on refrigerators, freezers, and 197 
incubators where biohazardous materials are stored, and on containers that are used to 198 
transport biohazardous materials.   199 
 200 

(k) All stored biohazardous materials must have labels containing the following 201 
information: 202 

 203 
i. Name of material;  204 

 205 
ii. Acquisition or production date; and 206 

 207 
iii. Initials of user. 208 

 209 
For storage containers that are too small to capture all the labeling requirements listed 210 
above, a numbering system documented with the corresponding information is 211 
acceptable.  212 
 213 

(l) All biohazardous materials must be inventoried for storage.1   214 
 215 

(2) Special Additional Practices for BSL 1 Laboratories 216 
 217 

(a) No special additional practices are required.  218 
 219 

(3) Special Additional Practices for BSL 2 Laboratories 220 
 221 

(a) All persons entering the laboratory must be advised of the potential hazards using 222 
general and specific NIST hazard signs; 223 
 224 

(b) Laboratory personnel must be provided medical surveillance, as needed, and offered 225 
available immunizations for agents handled or potentially present in the laboratory; 226 
 227 

(c) A laboratory-specific biosafety manual must be prepared (using, e.g., the NIST 228 
Requirements found in this document as a template), adopted as policy, and made 229 
available in hard copy in the laboratory;  230 

 231 

 
1 The on-line biohazardous materials database will have the capability of meeting this requirement.  For 
biohazardous materials that either exhibit hazardous chemical properties or mixed with other hazardous 
chemicals, the hazardous chemicals shall be registered separately in the Chemical Inventory System (CISPro) in 
accordance with the requirement of the NIST Chemical Management suborder.   
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(d) Proficiency in standard and special microbiological practices must be demonstrated 232 
by laboratory personnel before they are authorized to work with BSL-2 agents; 233 

(e) Potentially infectious materials must be placed in a durable, leak proof container 234 
during collection, handling, processing, storage, or transport within a facility;  235 
 236 

(f) Laboratory equipment should be routinely decontaminated, especially after spills, 237 
splashes, or other potential contamination; 238 
 239 

(g) Equipment must be decontaminated by the owner before repair, maintenance, or 240 
removal from the laboratory;   241 
 242 

(h) Spills involving infectious materials must be contained, decontaminated, and cleaned 243 
up by staff properly trained and equipped to work with infectious materials; and  244 
 245 

(i) For incidents that result or could have resulted in exposure to infectious materials: 246 
 247 

i. a report must be made to the first-level supervisor or group leader and a report 248 
must be filed to the NIST Incident Reporting and Investigation System (IRIS) 249 
in accordance to the requirements of the NIST Incident Reporting and 250 
Investigation Suborder;  251 
 252 

ii. medical evaluation, surveillance, and treatment should be provided; and  253 
 254 

iii. appropriate records shall be maintained. 255 
 256 

c. Safety Equipment 257 
Appropriate containment devices and PPE shall be available in all biological laboratories.   258 
 259 
(1) Containment Devices 260 

 261 
(a) Containment devices such as Biological Safety Cabinets (BSCs) are not required in 262 

BSL-1 laboratories. 263 
 264 

(b) Properly maintained BSCs shall be used in BSL-2 laboratories whenever procedures 265 
with the potential for creating aerosols or splashes are performed.  Such procedures 266 
may include, but are not limited to, pipetting, centrifuging, vortexing, homogenizing, 267 
and sonicating.  Activities involving both biohazardous materials and hazardous 268 
volatile chemicals could be conducted in specific types of BSC or properly 269 
maintained fume hoods after a thorough risk assessment has been conducted by the 270 
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researcher and approved by the BSO.   A centrifuge with sealed rotor or sealed safety 271 
buckets shall also be made available, if needed. 272 

 273 
(c) BSCs shall be located away from doors and from high traffic areas in the laboratory 274 

to reduce disruption of air flow in the BSCs.  275 
 276 

(d) BSCs must be tested and certified annually or after installation, repair, or relocation.  277 
The certification must be performed by vendors certified by the National Sanitation 278 
Foundation. 279 
 280 

(e) For recommended practices for working in a BSC, see Appendix E. 281 
 282 

(2)  Personal Protective Equipment (PPE) 283 
 284 
(a) Once a biological and/or procedural hazard has been identified, the required PPE 285 

shall be determined as part of the hazard review process.  Minimum PPE for working 286 
with biohazardous materials includes gloves, protective eyewear, laboratory coats, 287 
closed-toe and closed-back shoes, and long pants. 288 
 289 

(b) Area-specific PPE requirements shall be established and posted on the laboratory 290 
entrance in accordance with NIST Hazard Signage Suborder. 291 
 292 

(c) In BSL-2 laboratories, when it is anticipated that potentially infectious biological 293 
materials could splash or splatter during work performed outside a BSC, appropriate 294 
face protection shall be worn.  Such protection would include, but is not limited to, 295 
goggles, side-shielded safety glasses, and full-face shields.  Bench-top splash shields 296 
can be used instead of full-face shields. 297 
 298 

(d) Long-sleeved lab coats or gowns shall be worn to protect skin and personal clothing 299 
from contamination.  Protective clothing shall not be worn outside of laboratory.  300 
Reusable lab coats or gowns shall be laundered on-site or by a laundering service at 301 
least once a month or whenever gross contamination occurs.  Personnel shall not 302 
launder lab coats or gowns at home.  Disposable gowns shall be used when on-site 303 
laundering service is not available.  Disposable gowns shall be replaced at least once 304 
a month or whenever gross contamination occurs. 305 

 306 
(e) Gloves must be worn when handling biohazardous materials.  Use of standard nitrile 307 

or powder-free latex gloves is considered adequate for handling most biohazardous 308 
materials.  Non-latex glove alternatives shall be made available to researchers who 309 
are allergic to latex gloves.  Gloves shall be considered single use only and disposed 310 
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of at the conclusion of the task as infectious/medical waste.  Hands shall be washed 311 
immediately after the removal of gloves at the conclusion of the task.   312 
 313 

(f) When significant splash and splatter are anticipated, disposable shoe-covers/booties 314 
shall be worn.  Prior to exiting the laboratory, these must be removed and be disposed 315 
of as infectious waste.  316 

 317 
(g) If gross contamination occurs, PPE shall be removed immediately and replaced.  PPE 318 

shall be removed and be disposed of with other biohazardous waste before exiting the 319 
laboratory. 320 
 321 

d. Facilities 322 
 323 

(1) BSL-1 Laboratories 324 
 325 

(a) Laboratories should have lockable doors for access control. 326 
 327 

(b) Laboratories must have a sink for hand washing. 328 
 329 

(c) The laboratory should be designed so that it can be easily cleaned.  Carpet and rugs in 330 
laboratories are not appropriate. 331 

 332 
(d) Laboratory furniture must be capable of supporting anticipated loads and uses.  333 

Spaces between benches, cabinets, and equipment should be accessible for cleaning. 334 
  335 

(e) Bench tops must be impervious to water and resistant to heat, organic solvents, acids, 336 
alkalis, and other chemicals.   337 

 338 
(f) Chairs used in laboratory work must be covered with a non-porous material that can 339 

be easily cleaned and decontaminated with appropriate disinfectant.  340 
 341 

(2) BSL-2 Laboratories 342 
 343 

(a) Laboratory doors should be self-closing and have locks.  Only authorized personnel 344 
shall have access to the laboratories.   345 

 346 
(b) Laboratories must have a sink for hand washing.  The sink may be manual, hands-347 

free, or automatic.  It should be located near the exit door.  348 
 349 
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(c) The laboratory should be designed so that it can be easily cleaned.  Carpet and rugs in 350 
laboratories are not allowed.  351 

 352 
(d) Laboratory furniture must be capable of supporting anticipated loads and uses.  353 
(e) Spaces between benches, cabinets, and equipment should be accessible for cleaning.    354 

 355 
(f) Bench tops must be impervious to water and resistant to heat, organic solvents, acids, 356 

alkalis, and other chemicals.  357 
 358 

(g) Chairs used in laboratory work must be covered with a non-porous material that can 359 
be easily cleaned and decontaminated with appropriate disinfectant.  360 

 361 
(h) Biosafety cabinets, where applicable, should be installed so that fluctuations of the 362 

room air supply and exhaust do not interfere with proper operations.  BSCs should be 363 
located away from doors, heavy-traffic areas, and other possible airflow disruptions. 364 

 365 
(i) Vacuum lines should be protected with an inline HEPA filter and liquid disinfectant 366 

traps. 367 
 368 

(j) An eyewash station must be available in the laboratory or be in accessible locations 369 
that require no more than 10 seconds to reach.  The eyewash station shall be located 370 
on the same level as the hazard and the path of travel shall be free of obstructions that 371 
may inhibit the immediate use of the equipment.   372 

 373 
(k) A method for decontaminating all biohazardous wastes should be available in 374 

divisional laboratories (e.g., autoclave, chemical disinfection, incineration, or other 375 
validated decontamination method). 376 
 377 

e. Disinfectants, Decontamination, and Biohazardous Spill Clean-up 378 
Appropriate decontamination supplies such as disinfectants, absorbent pads/wipes, 379 
biohazardous waste bags, gloves, and tongs or forceps to pick up broken glass shall be 380 
available in all biological laboratories.  381 
 382 
(1) Disinfectants 383 

 384 
(a) Chemical disinfectants that are registered as EPA tuberculocidal disinfectants are 385 

suitable for surface decontamination, equipment decontamination, spill cleanup, and 386 
liquid waste disinfection.   387 
 388 
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(b) Commonly used chemical disinfectants such as 70% ethanol solution, freshly 389 
prepared 10% bleach solution, and Cavicide are acceptable for use in biological 390 
laboratories. 391 
 392 

(c) A 10% bleach solution or an equally effective formulation shall be used for surface 393 
decontamination after working with human specimens and cleaning up spills 394 
involving human specimens.  Each bleach solution container must be labeled with 395 
either a made-on date or an expiration date, which is 24 hours after the day the 396 
solution was made.2  Check the production date on the commercial bleach container 397 
before use.   398 
 399 

(2) Decontamination 400 
 401 
(a) All bench surfaces and equipment used in experiments shall be decontaminated when 402 

work is completed.   403 
 404 

(b) Prior to decontaminating contaminated equipment, see the user’s manual for 405 
compatible disinfectants. 406 

 407 
(3) Biohazardous Spill Cleanup 408 

 409 
(a) For recommended procedures for cleaning up spills of biohazardous materials, see 410 

Appendix F.   411 
 412 

f. Biohazardous Waste Management 413 
 414 

(1) On-Site Waste Treatment 415 
 416 
(a) Steam sterilization (autoclaving) is an acceptable method for treating solid and liquid 417 

biohazardous waste generated on site at NIST.  Only autoclavable biohazardous waste 418 
bags shall be used for autoclaving.  For onsite autoclaving procedures, see Appendix 419 
G. 420 
 421 

(b) Chemical disinfection 422 
 423 

i. Chemical disinfection is an alternative treatment option for liquid 424 
biohazardous waste. 425 

 
2 When bleach and water are mixed to create a disinfecting solution, the solution begins to lose its disinfecting 
properties after 24 hours.  Furthermore, commercial bleach begins to degrade approximately 20% each year after 
being stored for six months at temperatures between 10 and 21 degrees Celsius (50 and 70 degrees Fahrenheit). 
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 426 
ii. Chemical disinfectants that are registered as EPA tuberculocidal disinfectants 427 

are acceptable for liquid biohazardous waste disinfection.  A freshly prepared 428 
10% bleach solution is an effective disinfectant, particularly for human 429 
specimens.  A minimum contact time of 20 minutes is recommended for a 430 
10% bleach solution disinfection.  431 
 432 

iii. Properly disinfected liquid biohazardous waste (with no hazardous chemicals) 433 
can be disposed of down the drain.   434 

 435 
(c) Solid and liquid hazardous microbiological and molecular waste, human specimens, 436 

and tissue culture waste must be autoclaved before disposal.  As an alternative, liquid 437 
biohazardous waste can be disinfected by chemical disinfectants.   438 
 439 

(d) Pipets and pipet tips that have come in contact with risk groups 2 and human 440 
specimens should be placed in a pipet container, and when three-quarters full, the 441 
container should be autoclaved before disposal.  Alternatively, contaminated pipets 442 
and pipet tips can be chemically disinfected.  Chemically disinfected pipets/pipet tips 443 
can then be placed in a biohazard waste receptacle.   444 

 445 
(e) Disposable gloves, gauze, parafilms, vials, test tubes, and other laboratory supplies 446 

that have come in contact with risk groups 2 agents and human specimens must be 447 
autoclaved before disposal. 448 
 449 

(f) Potentially infectious materials (risk group 2 agents, biological toxins, and human 450 
specimens) and associated laboratory materials that have not been disinfected can be 451 
disposed directly into the biohazard waste receptacles, as long as the materials are 452 
contained and the receptacles are covered with lids.  Lids are not required for 453 
biohazard waste receptacles such as cardboard waste boxes that contain disinfected or 454 
properly contained (e.g., in closed pipet containers or closed waste bags) infectious 455 
materials.   456 
 457 

(g) Laboratory supplies (non-sharps) that have come in contact with only risk group 1 458 
agents can be disposed of in regular trash.    459 

 460 
(2) Off-site Waste Treatment and Disposal 461 

 462 
(a) For NIST Gaithersburg and Boulder researchers without access to an autoclave, an 463 

off-site biohazardous waste treatment and disposal option is available through OSHE.  464 
All solid and liquid biohazardous waste shall be properly contained before disposal 465 
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into a red biohazardous waste bag.  When the red biohazard bag is three-quarters full, 466 
it should be tied off and placed in a biohazardous waste cardboard box, which should 467 
then be taped closed.  The bags and boxes should be handled only when wearing 468 
gloves and lab coat.  Contact OSHE for pick-up of the biohazardous waste cardboard 469 
boxes.   470 
 471 

(b) All sharps (e.g., needles, syringes with attached needles, capillary tubes, slides and 472 
cover slips, scalpel blades, razor blades, and broken contaminated glassware) must be 473 
disposed in a rigid, puncture-resistant, and leak-proof sharps container with a 474 
universal biohazard label.  When the container is three-quarters full, contact OSHE 475 
for hazardous waste pick up.   476 

 477 
g. Transportation and Shipping of Biohazardous Materials 478 
 479 

(1) Intra-Campus and Local Transfers of Biohazardous Materials 480 
 481 

(a) Biohazardous materials to be transferred intra-campus should be placed in a closable 482 
primary container.  Absorbent material should be placed around the primary 483 
container.  The primary container and absorbent materials are then placed into a 484 
closable secondary container.  A universal biohazard label shall be placed on the 485 
secondary container.   The secondary container should be disinfected routinely. 486 

 487 
(2) Shipping of Biohazardous Materials 488 

 489 
(a) The International Air Transportation Association’s (IATA) Dangerous Goods 490 

Regulations (DGR) govern all international and domestic air transport of 491 
biohazardous materials.  IATA classifies biohazardous materials into Category A 492 
Infectious Substances, Category B Biological Substances, and Exempt Human 493 
Specimens.  These categories have different packaging and labeling requirements.  494 
All personnel involved with the shipping of Category A infectious substances are 495 
required to receive training on the applicable requirement.  Contact the BSO for 496 
assistance in shipping biohazardous materials out of NIST.   497 
 498 

h. Importation of Etiologic Agents 499 
 500 

(1) In general, a permit from the United States Public Health Service Division of Quarantine 501 
is required for the importation of any infectious agent known to cause disease in humans.  502 
Contact the BSO prior to requesting such a permit.   503 
 504 

i. Emergency Response 505 
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 506 
(1) All BSL 2 laboratories shall establish emergency response procedures based on the 507 

biohazardous materials used.  Notify OSHE personnel when a spill or exposure to a 508 
biohazardous agent occurs outside of primary containment such as the BSC and report 509 
the incident to IRIS.   510 
 511 

(2) Refer to Appendix H for a limited list of emergency response procedure examples.  512 
 513 
j. Medical Surveillance  514 
 515 

(1) Occupational Health and Immunizations 516 
 517 
(a) The NIST Health Unit will provide immunization consultations and occupational 518 

health support for incidents involving exposure to biological hazards. 519 
 520 

(2) Injuries and Illnesses Involving Biohazardous Materials 521 
 522 

(a) Injuries and illnesses resulting from exposure to a hazardous biological agent shall be 523 
reported using the NIST Incident Reporting and Investigation System.  524 

 525 
k. Decommissioning of Biological Laboratories 526 
 527 

(1) Biological laboratories shall be decommissioned in accordance with the following 528 
procedures when biological work in them is terminated: 529 

 530 
(a) All biohazardous materials must be removed from the laboratory by disposing of 531 

them according to the requirements of this suborder, shipping them to another facility 532 
following approved shipping regulations, or transferring them with proper 533 
documentation to another NIST responsible party.   534 
 535 

(b) All biohazardous waste shall be properly decontaminated and disposed of in 536 
accordance with the requirements of this suborder. 537 
 538 

(c) All equipment that has come in contact with the biohazardous materials shall be 539 
properly decontaminated.  540 

  541 
(d) All bench-tops or other work surfaces where biohazardous materials were 542 

manipulated must be wiped down with an approved disinfectant.   543 
 544 

(e) All BSCs must be properly decontaminated.   545 
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 546 
(f) All other hazards in the laboratory shall be handled in accordance with other NIST 547 

OSH suborders. 548 
(g) The steps taken to decommission the laboratory shall be documented by the OU 549 

responsible for the laboratory and reviewed and approved by the BSO.   550 
 551 

l. Training 552 
 553 

(1) Training shall be provided, documented, and recorded in accordance with the 554 
requirements of the NIST Safety Education and Training Suborder. 555 
 556 

(2) BSL 2 laboratory supervisors shall complete a one-time supervisory biosafety training 557 
course developed by OSHE.  Prior participation and completion of the NIST Biosafety 558 
and Biocontainment Training BSL 2 Supervisory Training satisfies this requirement.   559 
 560 

(3) All new employees who will be working with biohazardous materials shall complete an 561 
OSHE-instructor-led biosafety training course prior to working with biohazardous 562 
materials. 563 
 564 

(4) All current employees who will be working with biohazardous materials for the first time 565 
shall complete an OSHE-instructor-led biosafety training course prior to working with 566 
biohazardous materials.  Prior participation and completion of the NIST Biosafety Basics 567 
and Compliance Training satisfies this requirement.    568 

 569 
(5) All employees who work with biohazardous materials shall complete an OSHE-570 

developed on-line biosafety training refresher course every two years.  571 
 572 

(6) All employees who work with biohazardous materials at BSL 2 shall complete an OSHE-573 
provided one-time, hands-on biosafety techniques training course.  After completing the 574 
training and obtaining concurrence from the BSO, parties designated by their OUs as 575 
responsible for the safety of activities in laboratories in which such work is conducted 576 
may provide this training to other laboratory personnel.  577 
 578 

(7) All employees who ship Category A infectious substances shall receive applicable DOT 579 
and IATA training.   580 

 581 
m. Biosecurity 582 
 583 
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(1) Biosecurity safeguards that may be used at NIST include, but are not limited to, risk and 584 
threat assessments, facility security plans, laboratory access policies, and biohazardous 585 
material inventories.  586 
 587 

(2) Suspected thefts of RG 2 agents shall be reported to OSHE and local law enforcement 588 
officials immediately.    589 
 590 

 591 
7. DEFINITIONS 592 
a. Autoclave – Equipment with a chamber used to sterilize items by applying wet heat (i.e., 593 

high-pressure steam) at temperatures above the normal boiling point of water and pressures 594 
above normal atmospheric pressure.  595 

 596 
b. Biohazard – A biological material or agent that presents potential risk to the health of 597 

humans or other organisms either directly through infection or indirectly through damage to 598 
the environment. Biohazards include, but are not limited to, bacteria; fungi; viruses; 599 
parasites; rickettsia; biological toxins; prions; non-human mammalian cell lines and tissues; 600 
human specimens such as human blood, serum, plasma, blood products, primary and 601 
continuous human cell lines, unfixed human tissues, fecal materials, semen, vaginal 602 
secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid, peritoneal fluid, 603 
amniotic fluid, saliva, tears, sweat, breast milk, and urine;  and recombinant DNA materials 604 
such as inserts or vectors that are known to express toxins, oncogenes, and/or virulent 605 
factors.    606 

 607 
Non-toxic proteins and commercially available enzymes, cell culture medium and 608 
supplements, reagents such as monoclonal antibodies, and random DNA base pairs are not 609 
considered biohazards.   610 
 611 

c. Biohazardous – Describes a biological agent/material with the risk of posing a potential 612 
hazard. 613 

 614 
d. Biohazardous Material – See definition of biohazard.       615 

 616 
e. Biohazardous Materials Registration and Authorization Request – A NIST form submitted by 617 

the Organizational Unit (OU) to the Biosafety Officer (BSO) for review and approval as part 618 
of the OU hazard review process for activities that involve the use of biohazardous materials.   619 

 620 
f. Biohazardous Waste – Waste that includes, but is not limited to, discarded microbiological 621 

cultures, stocks and all associated materials, discarded human specimens and all associated 622 
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materials, discarded tissue cultures and stocks, discarded live and attenuated vaccines, 623 
discarded molecular waste, and contaminated sharps.   624 
 625 

g. Biological Agent – A biological organism or material that is often directly responsible for 626 
producing an effect (e.g., disease).  Agent examples include bacterium, fungus, parasite, 627 
Rickettsia, virus, proteinacious infectious particle (prion), or biological toxin.  628 

 629 
h. Biological Materials – A broad range of microbiological agents, recombinant DNA materials, 630 

non-human mammalian cell lines and tissues, human blood and blood products, and other 631 
materials  of human, animal, and plant origins.        632 

 633 
i. Biosafety Cabinet or Biological Safety Cabinet (BSC) – A cabinet with built-in high-634 

efficiency particulate air (HEPA) filters that provides personnel, environmental, and sample 635 
protection when appropriate practices and procedures are followed. When combined with 636 
appropriate microbiological techniques, the three classes of BSC provide different levels of 637 
protection: 638 
 639 
(1) Class I BSCs, which are rarely used in biological laboratories, provide protection to 640 

personnel and the environment only, not the sample; 641 
 642 

(2) Class II BSCs, which are the most commonly used BSCs at NIST at the current time, 643 
provide personnel, environmental, and sample protection; and 644 

 645 
(3) Class III BSCs, which are used when working with agents in Risk Groups 3 and 4, 646 

provides maximum personnel, environmental, and sample protection. 647 
 648 
j. Biosafety Level (BSL) – Also known as a level of containment, a combination of standard 649 

laboratory practices and techniques, safety equipment, and facility design specifications for 650 
containing biohazardous materials.  The CDC distinguishes the following four levels: 651 
 652 
(1) Biosafety Level 1 (BSL 1), for working with well-characterized agents not consistently 653 

known to cause disease in healthy adult; 654 
 655 

(2) Biosafety Level 2 (BSL 2), for working with agents associated with human disease for 656 
which the routes of transmission include percutaneous injury, ingestion, and mucous 657 
membrane exposure; 658 

 659 
(3) Biosafety Level 3 (BSL 3), for working with indigenous or exotic agents that may cause 660 

serious or potentially lethal disease as a result of exposure by the inhalation route; and 661 
 662 
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(4) Biosafety Level 4 (BSL 4), for working with dangerous and exotic agents that may pose a 663 
high individual risk of aerosol-transmitted laboratory infections that are frequently fatal, 664 
for which there are no vaccines or treatments. 665 

k. Biosafety Officer (BSO) – Also known as the Biological Safety Officer, a person appointed 666 
by the Chief Safety Officer as the OSHE Safety Program Manager for the NIST Biosafety 667 
Program. 668 
 669 

l. Biosecurity – A set of preventive measures designed to reduce the risk of loss and/or 670 
intentional removal (theft) of valuable and/or regulated biohazardous materials. 671 
 672 

m. Decontamination – The process of reducing or inactivating biohazardous contaminants or 673 
components to an acceptable level to reduce or eliminate the possibility of transmission of 674 
pathogens to undesired hosts such as laboratory workers, the general public, and other 675 
organisms in the environment.  676 

 677 
n. Disinfectant – A chemical germicide agent that is applied to inanimate objects to kill 678 

microbes, but is not capable of killing endospores, some viruses, or mycobacterium. 679 
Disinfectants are typically chemical germicides. Common chemical disinfectants include 680 
10% diluted household bleach and 70% ethanol.  681 
 682 

o. Disinfection – A process of eliminating nearly all recognized pathogenic microorganisms but 683 
not necessarily all microbial forms (e.g., bacterial spores) from inanimate objects (e.g., work 684 
surfaces, equipment).  685 
 686 

p. Etiologic – An adjective that means disease-causing.  687 
 688 
q. Fixed – A biological material that has been chemically treated for preservation.  Certain 689 

fixatives such as paraformaldehyde or gluteraldehyde are capable of rendering the biological 690 
materials inactive.   691 

  692 
r. High-Efficiency Particulate Air (HEPA) Filter – A medium composed of pleated borosilicate 693 

fiber sheets capable of trapping at least 99.97% of airborne mono-dispersed particles of 0.3 694 
micrometers (μm) in diameter.  695 

 696 
s. Human Specimens – Human blood, serum, plasma, products made from blood, primary and 697 

continuous cell lines, tissues, fecal materials, semen, vaginal secretions, cerebrospinal fluid, 698 
synovial fluid, pleural fluid, pericardial fluid, peritoneal fluid, amniotic fluid, saliva, tears, 699 
sweat, breast milk, and urine.   700 

 701 
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t. Infectious Substances – Materials known to be, or suspected to contain, an animal or human 702 
pathogen, and that must be transported according to Department of Transportation (DOT) 703 
and the International Air Transport Association (IATA) shipping guidelines.  There are two 704 
categories of infectious substances: 705 
(1) Category A – Materials capable of causing permanent disability or a life threatening or 706 

fatal disease in humans or animals, and that must be transported according to DOT and 707 
IATA shipping guidelines. 708 
 709 

(2) Category B − Infectious materials that do not fall within Category A but still must be 710 
transported following DOT and IATA shipping guidelines.  711 

 712 
u. Medical or Infectious Waste – Infectious human or animal waste generated or produced as a 713 

result of research, a medical diagnosis, treatment, or immunization.  714 
 715 

v. Recombinant DNA (rDNA) – The NIH rDNA Guidelines define rDNA as 1) molecules that 716 
are constructed outside living cells by joining natural or synthetic DNA segments to DNA 717 
molecules that can replicate in a living cell, and 2) molecules that result from the replication 718 
of molecules described in 1).  719 

 720 
w. Risk Group (RG) – A system adopted by the CDC and NIH that classifies biohazardous 721 

agents by the health risk they present to individuals and surrounding communities. The 722 
system comprises risk groups numbered 1 through 4, with higher numbers corresponding to 723 
higher risks.  More specifically: 724 

 725 
(1) Risk Group 1 (RG 1) agents are not associated with disease in healthy adult humans; 726 

 727 
(2) Risk Group 2 (RG 2) agents are associated with human diseases that are rarely serious, 728 

and often have preventive or therapeutic interventions available; 729 
 730 

(3) Risk Group 3 (RG 3) agents are associated with serious or lethal human disease for which 731 
preventive or therapeutic interventions may be available (high individual risk but low 732 
community risk); and 733 
 734 

(4) Risk Group 4 (RG 4) agents are likely to cause serious or lethal human disease for which 735 
preventive or therapeutic interventions are not usually available (high individual risk and 736 
high community risk). 737 
 738 

Agents not listed in Risk Groups 2, 3, or 4 are not implicitly classified in RG 1.  Refer to 739 
Appendix B for relationship between RG and BSL.   740 
 741 
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x. Select Agents and Toxins – Specific pathogenic agents and toxins strictly regulated by the 742 
CDC and USDA (i.e., under 7 CFR 331, 9 CFR 121, and 42 CFR 73) because they may be 743 
used as agents of mass destruction or pose a severe threat to human, animal, and plant health; 744 
or they are specific genetic elements, recombinant nucleic acids, or recombinant organisms 745 
that are related to the list of select agents and toxins as described in the regulations.  746 
 747 

y. Sharp – An object that can penetrate the skin. A sharp is often a tool, device, or material that 748 
typically has a sharp edge or point such as a needle, scalpel, blade, razor, broken glass, 749 
broken capillary tube, or an exposed end of a wire.  750 

 751 
z. Standard Microbiological Practices - Administrative controls listed as BSL containment 752 

practices in BMBL and the NIH Guidelines to protect workers and the environment.  753 
 754 
aa. Sterilization - The process of destroying all living microorganisms and viruses on an object. 755 

Common sterilization methods include autoclaving and incineration.  756 
 757 
 758 
8. ACRONYMS 759 
a. APHIS – Animal and Plant Health Inspection Service 760 

 761 
b. BMBL − Biosafety in Microbiological and Biomedical Laboratories 762 

 763 
c. BSC − Biological Safety Cabinet or Biosafety Cabinet 764 

 765 
d. BSL − Biosafety Level 766 

 767 
e. BSO − Biological Safety Officer 768 

 769 
f. CDC – Centers for Disease Control and Prevention  770 

 771 
g. CFR − Code of Federal Regulations 772 

 773 
h. DNA – Deoxyribonucleic acid  774 

 775 
i. DOT − Department of Transportation 776 

 777 
j. HHS − Health and Human Services 778 

 779 
k. IATA – International Air Transport Association 780 

 781 
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l. IRB – Institutional Review Board 782 
 783 

m. IRIS − Incident Reporting and Investigation System 784 
n. NBC – NIST Biosafety Committee 785 

 786 
o. NIH − National Institutes of Health 787 

 788 
p. OSHA − Occupational Safety and Health Administration 789 

 790 
q. PPE − Personal Protective Equipment 791 

 792 
r. rDNA – Recombinant DNA 793 

 794 
s. RG − Risk Group 795 

 796 
t. RO − Responsible Official 797 

 798 
u. USDA − United States Department of Agriculture 799 
 800 
 801 
9. RESPONSIBILITIES 802 
a. The Chief Safety Officer is responsible for: 803 

 804 
(1) Appointing an OSHE staff member to serve as the NIST Biological Safety Officer (BSO) 805 

to carry out the responsibilities for this position delineated below; 806 
 807 

(2) Serving as the Responsible Official in accordance with the requirements of Possession, 808 
Use, and Transfer of Select Agents and Toxins, Final Rule.   809 

 810 
b. Division Chiefs (or Equivalents) are responsible for: 811 

 812 
(1) Ensuring that staff have adequate supplementary instructions and guidance regarding 813 

specific practices and procedures unique to the work being conducted in their 814 
organization’s laboratories; and  815 

 816 
(2) Ensuring that BSL-2 laboratories in their organizations have specific biosafety manuals.   817 

 818 
NOTE:  Some NIST OUs do not have Division Chiefs; these OUs should designate other 819 
individuals to carry out these responsibilities. 820 

 821 
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 822 
 823 
 824 
c. Employees are responsible for:  825 
 826 

(1) Completing and submitting Biohazardous Materials Registration and Authorization 827 
Requests to OSHE; as part of the OU hazard review process for activities that involve the 828 
use of biohazardous materials. 829 
   830 

d. Biological Safety Officer (BSO) is responsible for: 831 
 832 

(1) Pursuant to discussions with OU personnel as appropriate, reviewing and approving 833 
Biohazardous Materials Registration and Authorization Requests as part of the OU 834 
hazard review process for activities that involve the use of biohazardous materials, or, in 835 
the case of activities that involve rDNA, present significant new or unique risks, or 836 
involve the non-exempted use of select agents or toxins, referring those requests to the 837 
NIST Biosafety Committee for review and approval; 838 

 839 
(2) Performing annual inspections of BSL-1 and BSL-2 laboratories; 840 

 841 
(3) Reviewing plans for new BSL-2 laboratories and renovations and providing 842 

recommendations on ventilation and design; and  843 
 844 

(4) Assisting the CSO in serving as the Responsible Official in accordance with the 845 
requirements of Possession, Use, and Transfer of Select Agents and Toxins, Final Rule.   846 

 847 
e. NIST Biosafety Committee is responsible for: 848 

 849 
(1) Advising the CSO on the status of the NIST Biosafety Program; 850 

 851 
(2) Reviewing and approving Biohazardous Materials Registration and Authorization 852 

Requests not approved by the BSO, at the request of the submitting OU; and 853 
 854 

(3) Reviewing and approving Biohazardous Materials Registration and Authorization 855 
Requests for activities that involve rDNA, present significant new or unique risks, or 856 
involve the non-exempted use of select agents or toxins.   857 

 858 
f. Chief Facilities Management Officer is responsible for: 859 
 860 

(1) Implementing an effective and integrated NIST pest management program. 861 
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 862 
 863 
 864 
10. AUTHORITIES 865 
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   867 
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Chief Safety Officer 870 
 871 
 872 
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 875 
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 877 
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 879 
d. Appendix D.  Biosafety Level Classifications 880 
 881 
e. Appendix E.  Recommended Practices for Working in Biological Safety Cabinets 882 

 883 
f. Appendix F.  Recommended Procedures for Cleaning Up Spills of Biohazardous Materials 884 

 885 
g. Appendix G.  Recommended Procedures for Autoclaving Biohazardous Materials 886 
 887 
h. Appendix H.  Emergency Response Procedures - Examples 888 
 889 

890 
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Appendix A. Revision History 891 
 892 

Revision  Date  Responsible 
Person  

Description of Change 

None 03/18/13 Wing Wong None – initial document. 

1 1/5/2021 April Camenisch Updated suborder and CFR links. 

 893 
  894 
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Appendix B:  Risk Assessment Factors 895 
 896 

(1) Risk groups correlate with but do not necessarily equate to biosafety levels.  For example: 897 
 898 

(a) When a significant amount of aerosol is generated from working with RG-1 agents, the 899 
aerosol-generating step should be conducted in a BSL-2 containment device such as a 900 
biological safety cabinet.   901 

 902 
(b) Work with a known RG-3 agent such as the Human Immunodeficiency Virus can be 903 

conducted in a BSL-2 laboratory, depending on the amount of the agent being used.   904 
 905 
(2) Risk assessment determines the degree of correlation between an agent’s risk group 906 

classification and biosafety level.  Factors to be considered during the risk assessment 907 
process include, but are not limited to: 908 
 909 
(a) Material pathogenicity; 910 

 911 
(b) Route of transmission; 912 

 913 
(c) Infectious dose; 914 

 915 
(d) Quantity; 916 

 917 
(e) Experimental protocol; and  918 

 919 
(f) Availability of preventive measures and treatments.     920 

 921 
922 
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Appendix C:  Risk Groups - Selected Examples 923 
 924 

Agents not listed in Risk Groups (RG) 2, 3, and 4 in what follows are not implicitly classified in 925 
RG 1. 926 
   927 
(1) Risk Group 1 (RG1) agents are not associated with disease in healthy adult humans.  928 

 929 
(a) Bacterial agents:  Bacillus subtilis and Escherichia coli K-12 930 

 931 
(2) Risk Group 2 (RG2) agents are associated with human diseases that are rarely serious, and 932 

often have preventive or therapeutic interventions available.  933 
 934 

(a) Bacterial agents:  Bacillus anthracis, Escherichia coli O157:H7, Legionella species, 935 
Staphylococcus aureus, Streptococcus pneumonia, and Vibrio cholera.   936 

 937 
(b) Fungal agents:  Blastomyces dermatitidis and Cryptococcus neoformans.   938 

 939 
(c) Parasitic agents:  Entamoeba histolytica and Giardia species.   940 

 941 
(d) Viral agents:  Hepatitis viruses, Cytomegalovirus, Epstein Barr virus, and Parvoviruses. 942 

 943 
(3) Risk Group 3 (RG3) agents are associated with serious or lethal human disease for which 944 

preventive or therapeutic interventions may be available (high individual risk but low 945 
community risk).  946 

 947 
(a) Bacterial agents:  Brucella sp., Coxiella burnetii, and Mycobacterium tuberculosis.     948 

 949 
(b) Fungal agents:  Coccidioides immitis and Histoplasma capsulatum.     950 
 951 
(c) Viral agents:  Hantaviruses and human immunodeficiency viruses. 952 

 953 
(4) Risk Group 4 (RG4) agents are likely to cause serious or lethal human disease for which 954 

preventive or therapeutic interventions are not usually available (high individual risk and 955 
high community risk).  956 

 957 
(a) Viral agents:  Ebola virus and Monkey B virus. 958 

959 
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Appendix D:  Biosafety Level Classifications 960 
 961 

(1) Biosafety Level 1 (BSL-1) laboratories are suitable for work involving fixed/inactivated 962 
biological materials and well-characterized agents not known consistently to cause disease in 963 
healthy adults and that present minimal potential hazard to laboratory personnel and the 964 
environment.  Work is typically conducted on open bench tops using standard 965 
microbiological practices.  Special containment equipment or facility design is not required, 966 
but may be used as determined by an appropriate risk assessment.  Some examples of BSL-1 967 
activities include handling of inactivated human specimens and working with RG 1 agents.  968 

 969 
(2) Biosafety Level 2 (BSL-2) laboratories are suitable for work involving agents that pose 970 

moderate hazards to personnel and the environment.  With good microbiological techniques 971 
and the appropriate safety equipment and facility designs, these agents can be used safely in 972 
activities conducted on the open bench, provided the potential for producing splashes and 973 
aerosols is low.  These agents are typically transmitted by cuts, ingestion, or mucous 974 
membrane exposure.  Some examples of BSL 2 activities include handling of human blood 975 
and blood products, handling of human and non-human primate cell lines and/or tissues, and 976 
working with Risk Group 2 agents. 977 

 978 
(3) Biosafety Level 3 (BSL-3) laboratories are suitable for work involving agents with a 979 

potential for respiratory transmission, and which may cause serious and potentially lethal 980 
infection.  Microorganisms such as Mycobacterium tuberculosis and Coxiella burnettii are 981 
manipulated at BSL-3.    982 
 983 

(4) Biosafety Level 4 (BSL-4) laboratories are suitable for work involving dangerous agents that 984 
post a high individual risk of life-threatening disease, which may be transmitted via the 985 
aerosol route and for which there is no available vaccine or therapy.  Viruses such as 986 
Marburg or Congo-Crimean hemorrhagic fever are manipulated at BSL-4.   987 

988 
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Appendix E: Recommended Practices for Working in Biological Safety Cabinets 989 
 990 
(1) If the cabinet has been shut down, the blower should be operated for at least 10 minutes to 991 

allow the cabinet to purge before work begins again.   992 
 993 

(2) The work surface, the interior walls, and the interior surface of the window sash should be 994 
wiped with 70% ethanol or a freshly prepared 10% bleach solution before and after work.  995 
When bleach is used, a second wiping with 70% ethanol or sterile water is needed to remove 996 
the residual chlorine to prevent corrosion.   997 

 998 
(3) The front and rear perforated grills should be clutter free. 999 
 1000 
(4) Overcrowding inside the BSC should be avoided. 1001 
 1002 
(5) Sudden movements in and out of and sweeping across the front grille of the BSC should be 1003 

avoided.   1004 
 1005 
(6) Flame sources should not be used in the BSC.   1006 
 1007 
(7) All work materials including aerosol-generating equipment should be placed as far back in 1008 

the cabinet as practical. 1009 
 1010 
(8) Biohazard waste bags should not be taped to the side of the cabinet.   1011 
 1012 
(9) Upright pipet collection containers should not be used in a BSC nor placed on the floor 1013 

outside the cabinet.  Only horizontal pipet discard trays containing an appropriate chemical 1014 
disinfectant or disposable pipet container should be used inside the cabinet. 1015 

1016 
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Appendix F: Recommended Procedures for Cleaning Up Spills of Biohazardous Materials 1017 
 1018 
(1) Spills inside the BSC 1019 

Allow the BSC to run during clean-up.  Cover spill with disinfectant-soaked paper towel or 1020 
other absorbent materials.   Carefully pour additional disinfectant solution around the edges 1021 
of the spill and then into the spill.  Avoid splashing.  Allow a 20 minute contact period.  Use 1022 
paper towels or other absorbent materials to wipe up the spill, working from the outer edges 1023 
into the center.  Discard clean-up materials and gloves into biohazardous waste bin for 1024 
autoclaving.   1025 

 1026 
(2) Spills in the laboratory, outside the BSC.   1027 

Alert personnel in the immediate area of spill.  Remove any contaminated clothing and place 1028 
in biohazardous waste bin.  Keep the BSC running or turn it on.  Leave the area for 1029 
approximately 30 minutes for the aerosols to settle before re-entering.  Re-enter with 1030 
disposable gown, shoe covers, face shield or eye protection and N-95 mask, and gloves.   1031 
Cover spill with disinfectant-soaked paper towel or other absorbent materials.   Carefully 1032 
pour additional disinfectant solution around the edges of the spill and then into the spill.  1033 
Avoid splashing.  Allow a 20 minute contact period.  Use paper towels or other absorbent 1034 
materials to wipe up the spill, working from the outer edges into the center.  Discard clean-up 1035 
materials, disposable gown, gloves, and shoe covers into biohazardous waste bin for 1036 
autoclaving.   1037 

 1038 
(3) Spill in a centrifuge without safety buckets   1039 

A spill inside a centrifuge has the potential for multiple infections from a single incident.  1040 
Aerosols are generated when fluid escapes from the rotor or cup while the centrifuge is 1041 
operating at high speed.  All opening of centrifuges must be performed slowly.  If a 1042 
centrifuge tube breaks while the centrifuge is running, turn off the motor.  Allow the machine 1043 
to be at rest for 30 minutes before opening.  If breakage/leakage is observed after the 1044 
centrifuge has stopped, re-close the lid immediately and allow the machine to be at rest for 1045 
30 minutes.  Unplug centrifuge before initiating clean-up.  Don puncture resistant gloves, lab 1046 
coat, face shield or eye protection and N-95 mask before proceeding with clean-up.  Flood 1047 
the centrifuge bowl with disinfectant.  Remove buckets and rotors to BSC for thorough 1048 
chemical disinfection with a minimum contact time of 20 minutes.  Discard clean-up 1049 
materials and gloves into biohazardous waste bin for autoclaving.  The use of sealable safety 1050 
buckets in centrifuge is strongly recommended.   1051 

 1052 
 1053 
 1054 
 1055 
 1056 
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(4) Spill in a centrifuge with safety buckets   1057 
Transfer the sealed bucket to a BSC before opening.  Remove leaked tube and dispose into 1058 
biohazardous waste bin inside the BSC.  Soak bucket with disinfectant for a minimum 1059 
contact time of 20 minutes.  Discard clean-up materials and gloves into biohazardous waste 1060 
bin for autoclaving.   1061 

 1062 
(5) Spill outside the laboratory during transport on campus   1063 

Alert personnel in the immediate public area of the spill.  Do not attempt to clean-up the spill 1064 
without appropriate PPE.  Return with disinfectant, absorbent materials, and a disposable 1065 
biohazardous waste bag.  Don lab coat, shoe covers, face shield or eye protection and N-95 1066 
mask, and gloves.   Cover spill with disinfectant-soaked absorbent materials.   Carefully pour 1067 
additional disinfectant solution around the edges of the spill and then into the spill.  Avoid 1068 
splashing.  Allow a 20 minute contact period.  Use absorbent materials to wipe up the spill, 1069 
working from the outer edges into the center.  Discard clean-up materials, gloves, and shoe-1070 
covers into the disposable biohazardous waste bag.  Return the disposable biohazardous 1071 
waste bag into the lab for proper disposal.   1072 

 1073 
1074 
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Appendix G:  Recommended Procedures for Autoclaving Biohazardous Materials 1075 
 1076 
(1) The autoclavable biohazardous waste bag should be autoclaved when three-quarters full.   1077 

 1078 
(2) Bags should be handled while wearing gloves and lab coat. 1079 
 1080 
(3) When removing the bags from the waste collection bins, the bags should be immediately 1081 

knotted or tied off.  1082 
 1083 
(4) The temperature of the autoclave must be at least 121oC (250oF) with a minimum pressure of 1084 

15 psi.  The waste must be treated for a minimum of 45 minutes in a liquid cycle.  1085 
 1086 
(5) A sterilization indicator strip should be run with each cycle.   1087 
 1088 
(6) Routine autoclave efficacy monitoring using a biological indicator such as Bacillus 1089 

stearothermophilus ampoule should be conducted at least monthly.   1090 
 1091 
(7) Once the waste has been treated, it can be placed in a regular household garbage bag, tied up, 1092 

and picked up by custodians.   1093 
 1094 
(8) Date of treatment, name of person who performs the treatment, method/conditions of 1095 

treatment, and verification of operating parameters or biological monitoring should be 1096 
properly documented.   1097 

1098 
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Appendix H: Emergency Response Procedures – Examples 1099 
 1100 

(1) Biohazardous spills on body 1101 
 1102 
(a) Flood exposed skin with running water from faucet or safety shower for at least 15 1103 

minutes. 1104 
   1105 

(b) Remove all contaminated clothing and shoes and dispose of them in a biohazard waste 1106 
receptacle.   1107 
 1108 

(c) Seek medical attention if needed. 1109 
 1110 

(d) Report the incident to a supervisor as soon as possible and file a work-related injury 1111 
report via IRIS. 1112 

 1113 
(2) Biohazardous materials splashed in the eye 1114 

 1115 
(a) Immediately rinse eyeball and inner surface of eyelid continuously with water for 15 1116 

minutes. 1117 
   1118 

(b) Hold the eyes open to effectively wash behind eyelids. 1119 
   1120 

(c) Seek medical attention if needed. 1121 
 1122 

(d) Report incident to supervisor as soon as possible and file a work-related injury report via 1123 
IRIS.   1124 
 1125 

(3) Needle sticks/cuts 1126 
 1127 
(a) Clean the puncture site with soap and flush it with water for at least 15 minutes. 1128 

   1129 
(b) Seek medical attention if needed. 1130 

 1131 
(c) Report incident to supervisor as soon as possible and file a work-related injury report via 1132 

IRIS.  Also fill out the OSHA Sharps Injury Log.     1133 
 1134 

 1135 


	Appendix A. Revision History

