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QUESTIONS:

1.
Which of the following features is used to help manage and reduce risks when working with hazardous agents in animals?

a.
work practices

b.
special equipment

c.
facility features

d.
all of the above

2.
Which of the following is not one of the 3 basic elements by which safety in the animal laboratory is achieved and maintained?

a.
standard research/animal husbandry practices and techniques

b.
special safety equipment (primary containment)

c.
facility design and engineering features (secondary containment)

d.
none of the above

3.
Which of the following laws is NOT of particular concern in containment facilities as relates to possession and use of specific infectious agents?

a.
DHHS/CDC (1996)

b.
DHHS (2005)

c.
USDA, 2005

d.
 EPA, 2005

4.
The laws above regulate containment practices and security for facilities handling _______________ agents, including animals.

Choose a guideline listed below to answer questions 5 thru 8:

a.
Biosafety in Microbiological and Biomedical Laboratories

b.
NIH Guide for Research Involving Recombinant DNA Molecules

c.
Arthropod Containment Guidelines

d.
Agricultural Research Service Facilities Design Standards

5.
_____  A resource for design of facilities working with agricultural pathogens

6.
_____  Outlines the requirements for work with animals infected with recombinant DNA

7.
_____  Outlines the practices, facilities, and equipment used with animals infected with human pathogens

8.
_____  Deals with facilities and practices for working with arthropod disease vectors

9.
What must be done in addition to the standard planning and programming exercises that take place prior to the onset of a project and planning for a containment facility?

10.
Which of the following is NOT considered a specific hazard in the animal laboratory? 

a. 
biological and chemical agents

b. 
toxins and radiological agents

c.
RNA viral vectors

d.
recombinant DNA

11.
The _________________________________________________ is recognized worldwide as an authoritative guide for safe conduct of microbiological research.

12.
___________ animal biosafety levels have been described, each with special combinations of safety equipment, facilities, practices and techniques.

13.
If a facility must have double-door entry and provide directional airflow into the facility from the exterior environment, what animal biosafety level work is being performed?

a.
ABSL 1

b.
ABSL 2

c.
ABSL 3 

d.
ABSL 4

14.
__________ is for work with dangerous and exotic agents for which there is no vaccine or therapy available and that pose a high risk of life-threatening disease.  Most are operated under strict government oversight.

a.
ABSL 1

b.
ABSL 2

c.
ABSL 3

d.
ABSL 4

15.
True or False:  HEPA filtered exhaust and personnel shower is not required per the BMBL for an ABSL 3 facility.

16.
_______ work utilizes standard laboratory practices for non-pathogens and microorganisms not known to cause disease in health adult people.

a.
ABSL 1

b.
ABSL 2

c.
ABSL 3

d.
ABSL 4

17.
_______ facilities utilize either a line of Class III biological safety cabinets or one-piece positive pressure suits ventilated with a life-support system.

a.
ABSL 1

b.
ABSL 2

c.
ABSL 3

d.
ABLS 4

18.
Which of the following mandatory provisions is one of the possible criteria associated with ABSL 3 Enhanced environments?  

a.
liquid effluent decontamination

b.
decontamination using a pass-through autoclave

c.
HEPA filtered exhaust

d.
requirement to shower out

e.
all of the above

19.
Which government agency is responsible for work with large animals infected with agents that have high environmental consequence?

a.
EPA

b.
USDA

c.
FDA

d.
CDC

20.
Which of the following activities may increase the probability of threats to security?

a.
use of primates

b.
work with select agents

c.
b only

d.
both a and b

e.
a only

21.
______________ may come from external sources such as assaults, bombs, burglary, fire and civil disturbances, or from internal sources.

a.
Security measures

b.
Countermeasures

c.
Vulnerabilities

d. 
None of the above

22.
Which of the following cage types/designs is/are suitable for containment functions:

a.
cages under positive air pressure that leak cage-air into the room

b.
ventilated cage rack designs that attempts to balance air supply and exhaust to each cage 

c.
ventilated cage systems that have gasketed, sealed cages

d.
cages with latches that keep the cages intact even if dropped

e.
both a and b

f.
both c and d

23.
Which of the following types of housing is appropriate and most commonly used for ABSL 3Ag situations?

a.
static isolation cages

b.
ventilated Horsfall-type containment units

c. 
flexible film glove boxes

d.
open cages or pens with trench drains and flushing systems

24.
Which of the following is NOT one of the main four methods used to inactivate microorganisms from facilities and equipment?

a.
heat

b.
light

c.
liquid

d.
vapors and gases

e.
radiation

25.
Which of the following is the oldest and most effective method of inactivating microbes?

a.
heat 

b. 
liquid

c.
vapors and gases

d. 
radiation

26.
Which statement regarding autoclaves is most accurate:

a.
They are used to sterilize materials that are not heat-stable or when trying to create the least destruction.

b.
A shared autoclave can be used to decontaminate cages prior to moving them through the rest of the facility.

c.
Material with a high burden of organic matter, such as soiled cages, requires a longer cycle of time than when bioburden is low.

d.
They are not used to decontaminate animal carcasses due to the aesthetically unpleasing job of loading the autoclave.

27.
The historical method of choice for the disposal of carcasses and other waste from infectious disease animal facilities:

a.
incinerators

b.
liquid corrosives

c.
alkaline hydrolysis tissue digestion

d.
all of the above

28.
Which of the following disinfectants has detergent qualities, low toxicity, is bactericidal--not tuberculocidal, fungicidal, virucidal for lipophilic viruses only, and is good for rodent microisolator cage changing procedures?

a.
alcohols

b.
chlorine dioxide

c.
povidone-iodine

d.
phenolic compounds

e.
quaternary ammonium compounds

29.
True or False:  Fumigation of spaces for decontamination of surfaces is always required at ABSL3 and ABSL 4.

30.
Which of the following is NOT used to decontaminate spaces and surfaces in an animal facility?

a.
formaldehyde gas

b.
methanol

c.
hydrogen peroxide

d.
chlorine dioxide 

31.
Which of the following is NOT considered a decontamination procedure for personnel?

a.
Personnel protect themselves by wearing protective outer garments or PPE.

b.
Clothes should be changed for entry into ABSL 2 or greater biocontainment facilities.

c.
Effective respiratory protection should be worn.

d.
Personnel working at ABSL 3 or higher containment, especially after known exposures or spills, should thoroughly shower with soap and water before exiting the facility.

32.
In which of the following situations would a liquid effluent decontamination system be needed for disinfection prior to discharge into the sanitary sewer system?

a.
infectious agents with high environmental impact

b.
liquid waste from sinks and floor drains 

c.
liquid waste from autoclave chambers and showers

d.
all of the above

33.
Which of the following is the preferred decontaminating method as identified in the BMBL and USDA ARS guidelines?

a.
chemical treatment systems

b.
continuous flow steam system  

c.
heat system

d.  
none of the above

34.
Which of the following is a disadvantage of the chemical treatment system?

a.
highest cost

b.
longest lead time

c.
requires high maintenance and high-pressure steam (usually 120 psi)

d.
requires high volume chemical use that may cause corrosion and continuous maintenance

35.
Choose the type of respiratory protection that is not appropriate for ABSL 3 or higher containment operations:

a.
N95 respirator that has been fit tested

b.
Powered air purifying respirator (PAPR)

c.
Surgical mask

d.
half face respirator

36.
________________ are small rooms or spaces used to house small numbers of animals in isolation that can be operated with negative or positive air pressure.

a.
cubicles

b.
containment cages

c.
biological safety cabinets

d.
containment transfer units

37.
Which of the following statements regarding cubicles is false?

a.
Cubicles operated in the negative mode, with directional airflow inward, have been used to isolate infected animals and provide containment of infectious agents.

b.
Breaks in containment occur when cubicle doors are open.

c.
Cubicles are effective at least for Class 3 infectious agents.

d.
The apparent efficacy of cubicles for containment has been attributed to two factors:  time of exposure and dilution of potential contagion.

38.
_________________________ can be used to model airflow over a comprehensive range of parameters both within and outside cubicles.

39.
Which of the following statements regarding cubicle and caging air supply is not true?

a.
The optimal configuration for minimal turbulence, stagnation and entrainment of air was to supply air (20 ACH) low in the cubicle and exhaust air high in the cubicle, above the caging.

b.
An air exhaust diffuser installed in a soffit on the ceiling of the room in front of the cubicle captured hot air escaping from the cubicle, reducing potential contamination in the room.

c.
Programmable Logic Controllers can reduce air leakage from cubicles by increasing the output of the exhaust loop in the cubicle when the button is pushed to open the cubicle door, increasing the negative pressure in the cubicle.

d.
Cubicles provide for efficient use of space to isolate animals and to provide containment for Class III agents of moderate risk. 

40.
Inclusion of ________________ within the ventilation system and injection ports on each room will facilitate isolation and fumigation of each space with germicidal gases.

a.
cubicles

b.
biosafety cabinets

c.
dampers

d.
hoses

41.
Primary containment protects the immediate environment of the animal room and the personnel working in it; secondary containment protects the _______________  ________________.

42.
Containment features include all of the following except:

a.
controlled access zones

b.
down draft tables

c.
clothes-change rooms

d.
personnel showers

e.
decontamination equipment

f.
air locks with double doors

Airlocks vs. anterooms:  match the correct term with the appropriate descriptions.


a.
Air lock


b.
Anteroom


c.
Both

_____
43.
Dedicated air supply and exhaust

_____
44.
Interlocking doors

_____
45.
Doors not sealed

_____
46.
Required exhaust only

_____
47.
Secure point of entry for donning personal protective equipment

_____
48.
Air flow indicators

49.
The doors of a containment facility must be:

a.
properly sealed, flush and watertight

b.
meet USDA BSL3-Ag and BSL4 criteria

c.
air pressure resistant

d.
all of the above

50.
True or False:  Directional air should flow from the clean corridor to the procedure room to the animal holding room. 

51.
Design strategies for separation of maintenance personnel from areas of potential hazard include:

a.
interstitial floor for access to fixtures, filters and valves

b.
mechanical galleries where filters and valves are accessed from outside the secure perimeter

c.
mechanical corridors that contain filtration and HVAC equipment while adjoining every room

d.
all of the above

52.
The rule of thumb for the concept of Laboratory Protection Factor says that adding an anteroom to a laboratory or animal room creates an LPF of _____ from the room where the hazard might be generated.

a.
50

b.
75

c.
100

d.
200

53.
Double HEPA filters in series are required for __________.

a.
ABSL4 suit laboratories

b.
ABSL3-Ag laboratories

c.
ABSL3 animal holding

d.
all of the above

e.
none of the above

54.
True or False:  Since air locks do not allow continuous airflow through the cracks under the doors, they do not require HEPA filtered transfer grilles, control systems or special system balancing to ensure containment.

55.
True or False:  Ventilated containment caging can be recirculated back into the room or exhausted to the outside; however, if recirculated back into the room, the air should pass through a HEPA filter.

56.
_____________ cabinets recirculate HEPA filtered air into the room; they are generally adequate for changing of contaminated cages and other procedures that do not involve flammable or toxic chemicals or vapors.

a.
Class II Type B1

b.
Class II Type A1

c.
Class II Type B2

d.
Class II Type A2

57.
_____________ cabinets, fully exhausted, should be used when large quantities of chemicals are used.

a.
Class II Type B1

b.
Class II Type A1

c.
Class II Type B2

d.
Class II Type A2

58.
Which of the following statements is true regarding biocontainment plumbing?

a.
Floor drains should be minimized in biocontainment facilities at BSL3 and BSL4

b.
Floor drain traps should be filled with liquid disinfectant unless the effluent discharges to a liquid effluent decontamination system.

c.
Water sources should be provided with back-flow prevention or filtration with HEPA-equivalent filters at ABSL3 and ABSL4.

d.
Piped gases from the outside should be HEPA-filtered

e.
All of the above

59.
Which of the following statements is false regarding electrical systems in biocontainment facilities?

a.
Emergency power is imperative.

b.
Lighting should be waterproof and vermin-resistant; they should be accessible from an interstitial space.

c.
Containment facilities require electrical service for BSCs, powered containment caging and isolators, and recharging of battery-operated PPE.

d.
Epoxy should never be used as a sealant for high pressure differential areas such as ABSL3-Ag and ABSL4.

60
True or False:  All commissioning for complex systems that support containment facilities begins during the design process to make sure the systems will perform as designed and operate as intended.

Answers:

1.
d

2.
d

3.
d

4.
infectious

5.
d

6.
b

7.
a

8.
c

9.
risk assessment

10.
c

11.
Biosafety in Microbiological and Biomedical Laboratories, BMBL

12.
Four

13.
c

14.
d

15.
True

16.
a

17.
d

18.
e

19.
b

20.
d

21.
c

22.
f

23.
d

24.
b

25.
a

26.
c

27.
a

28.
e

29.
False; not always for ABSL 3, but generally it is for ABSL 3-Ag and ABSL 4

30.
b

31.
b

32.
d

33.
c

34.
d

35.
c

36.
a

37.
c; Class 2

38.
Computational fluid dynamics

39.
d; Class 2

40.
c

41.
external environment

42.
b

43.
a

44.
a

45.
b

46.
b

47.
c

48.
c

49.
d

50.
True

51.
d

52.
c

53.
a

54.
False

55.
True

56.
b

57.
c

58.
e

59.
d

60.
True
