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Chapter 32 Plumbing: Special Considerations, pp. 425-453

QUESTIONS:

1.
What regulation governs human water consumption? 
a.
Safe Drinking Water Act  
b.
National Standard Plumbing Code 
c.
Water Quality Enforcement Act 
d.
Federal Water Purification Standards 
2.
What codes govern the installation of water piping?  
a.
National 
b.
Regional 
c.
National Plumbing Code 
d.
Southern Building Code 
3.
What guideline for plumbing is given in the Guide?  
a.
All water must be tested for hardness  
b.
All plumbing must be up to code 
c.
Drainpipes must be a minimum of 4 inches in diameter  
d.
Drainpipes must be too small for animals to escape into 
4.
Where are more guidelines given for water quality for regulated species?  
a.
IACUC policies  
b.
AWA position papers 
c.
USDA Regulations Part 3  
d.
Addendum to the Guide 
5.
True or False:  Adequate potable water is the only requirement noted for the housing of mammalian species in the USDA regulations.
6.
Drainage and waste disposal, per USDA regs, must 
a.
minimize vermin and insect infestation  
b.
limit disease hazards 
c.
eliminate animal waste and water to keep animals dry 
d.
a and b E all of the above 
7.
What can be used to eliminate iron from water? 

8.
Name the typical steps for water purification performed by a municipality: 
9.
What water source is preferred for housing aquatic species?  
a.
well 
b.
municipal 
c.
bottled 
d.
trucked 
10.
Name 6 methods of treating water common to animal facilities. 
11.
True or False:  Automated water systems are good for medicating animals through watering. 
12.
Redundant systems are required for 
a.
hot water 
b.
cold water 
c.
both 
d.
neither 
13.
For maximum protection of the water for an animal facility, a ________ pressure zone back flow preventer should be in place. 
14.
True or False:  Water flow tests must be performed once a year.

15.
Water piping should be limited above animal rooms, and must have 
a.
separate hot and cold supply 
b.
valved supply 
c.
interstitial redundancy 
d.
corridor redundancy 
16.
If no interstitial access is available, valves should be located in: 
17.
Typical hot water temperature for room wash down is 
a.
120 
b.
110 
c.
130 
d.
140 
e.
180 F 
18.
Sanitization requires a water temperature of _________ .
19.
Handwashing sinks should limit hot water temps to ______F to limit scalding. 
20.
The best type of heater for hot water is 
a.
on demand 
b.
reservoir 
c.
instantaneous steam to water 
d.
heat recovery systems 
21.
Cold water piping should be sized to a velocity limit of  _____ feet per second. 
22.
Hot water above 140 F should be sent through pipes sized to limit velocity to a.
5 fps 
b.
10 fps 
c.
3 fps  
d.
12 fps 
23.
True or False:  Point of use hot water fixtures should not be farther than 25 feet from the re-circulated main. 

24.
True or False:  Drainage from the domestic water use and animal facility water use may be combined. 
25.
Slopes of floors to drains should be 
a.
1/8-1/4 inch/foot  
b.
1/13-1/6 inch/foot  
c.
1/10-1/15 inch per foot 
26.
Drains should have a _____ inch minimum diameter 
27.
What is the minimum design velocity of a water system?  
a.
2 fps  
b.
4 fps  
c.
3 fps  
d.
5 fps 

28.
What is used to create a seal to prevent waste gas backflow in drains? 
29.
For high containment, increase the p trap depth from 2 inches to 2.5 inches plus 
a.
the number of animals in the room  
b.
the amount of cage changes done weekly  
c.
the differential between the drain pipe entrance and exit to the room or d.
the HVAC differential between supply and exhaust 
30.
True or False:  Hubless cast iron may be used for piping if the room is located above other functional rooms.

31.
What is an in line comminuter? 
32.
Cleanouts should be provided to code/in excess of code to be certain that the pipe can be cleaned? 
33.
General heating systems should have steam velocities lower/higher than process systems. 
34.
What is the turndown ratio used for? 
35.
Steam piping should be a minimum of schedule ____  carbon steel  and condensate piping schedule _____wall. 
36.
For automatic warm up systems, provide steam traps every  ______feet.  
a.
200 
b.
500 
c.
750  
d.
250   

37.
What is a safety factor?  
a.
the ratio of load to pipe diameter  
b.
the ratio of strength of steel to weld factor  
c.
the ratio of breaking strength to load. 

38.
Name the 4 different standards in use in the industry:   

39.
What is the ideal temperature for the production of reverse osmosis water? 
a.
100 F  
b.
180 F 
c.
85 F  
d.
77 F 
40.
How fast should a re-circulating system keep the water moving to create a scouring action in the piping to reduce bacterial growth?  
a.
2 fpm  
b.
5-10 fpm  
c.
3-5 fps  
d.
5-10 fps 
41.
What is a recommended general estimate for sink use daily?  
a.
15 gallons  
b.
20 gallons 
c.
5 gallons  
d.
10 gallons  
e.
25 gallons 
42.
True or False:  PVC pipe and CPVC pipe can only be chemically sanitized.
43.
What kind of joint produces the least surface area for possible bacterial growth in RO piping? 
44.
What flow rate should hot water hose stations be for wash down stations?  
a.
10 gpm  
b.
5-8 gpm  
c.
2-6  gpm  
d.
10-15 gpm 
45.
Name a zoonotic concern associated with use of high pressure stations >150 psi for animal holding room wash down 
46.
When would a wall trough be required? 

47.
For flushing trench drains, what hose nozzle type is optimal?  
a.
fine misting  
b.
fan shaped wide laminar flow  
c.
narrow laminar flow  
d.
wide stream 
48.
What should be used with flush valves to avoid pipe damage from a water hammer effect? 
49.
What regulations govern allowable pH of discharge water? 
a.
local  
b.
federal  
c.
institutional  
d.
USDA  
e.
OSHA 
50.
What is the name of the diagram used to determine flows, pressures, and pipe and pump sizing? 
51.
Name four systems for providing animals with water: 
52.
True or False:  Autoclaving glass bottles may lead to increased silicon concentration and formation of silicon crystals. 

53.
True or False:  Work related musculoskeletal injury is a hazard associated with water bottle use. 
54.
Name the endocrine disruptor byproduct resulting from some plastics exposure to alkalis during washing. 
55.
One study at Emory detailed costs of maintaining water bottles in filter tops versus automatic watering systems.  The costs were increased/decreased? 
56.
Automatic watering systems require the installation of pressure reducing systems to deliver water at a pressure of 
a.
5-10 psi  
b.
3-5 psi 
c.
10-15 psi 
d.
1-2 psi 
57.
What is the name of the piping installed on racks for auto water delivery? 
58.
Bacterial contaminants proliferate in auto water systems by secreting a sticky protective 
a.
biofilm 
b.
mucous 
c.
calyx  
d.
glycocalyx  
e.
lipopolysaccharide 
59.
True or False:  Pseudomonas aeruginosa can adhere to electropolished stainless steel within 30 sec of exposure.

60.
Name two agents that can be used for intraluminal sanitation of auto watering systems to decrease biofilm development. 
61.
True or False:  Good independent water quality studies have proven that flushing is superior to recirculation in preventing bacterial buildup in water systems. 

62.
Name 3 causes of system failures common to auto water use. 
63.
True or False:  Packaged water reduces animal health risk from water contamination.
64.
How long can a 4-8 oz pack of hydration gel sustain a group of 5 male mice? a.
1 day  
b.
5 days  
c.
3 days  
d.
4 days  
e.
7 days   

65.
How often must an auto water system be flushed?  
a.
daily  
b.
weekly  
c.
q 48 hours  
d.
q 72 hours 
66.
Name the hazardous system that results when a length of pipe terminates without an outlet and protects bacteria from sanitation. 
67.
True or False:  Potable water is free of microbial contamination.

68.
Estimates of water use for sizing water storage tanks is determined from 
a.
number of animals in house 
b.
number of storage days needed 
c.
number of cage racks 
d.
a and b  
e.
abc   

69.
Drinking valves for mice operate at ___ psi and valves for dogs and pigs operate at _____  psi. 
70.
True or False:  Two regulators are needed to provide low pressure for animal drinking and high pressure for flushing in a pressure reducing system for auto water. 

71.
Trapped air can form bubbles at drinking water outlets which prevents animals from drinking, so cage rack piping is installed in a ________configuration for rodents, rabbits, and NHP. 
72.
To permit various large animals of different heights to access water valves easily, manifolds are typically installed in 
a.
stick manifolds 
b.
channel brackets  
c.
detachable hoses  
d.
buckets 
73.
What 3 distribution system materials are preferred? 

74.
True or False:  Silicone is not inert to chlorine disinfection.
75.
Why are copper and brass not compatible with RO water?  
a.
leach ions  
b.
increase copper levels in liver 
c.
combine with charged particles to form obstructions 
d.
rust 
76.
Name a disadvantage of a room distribution system flush. 
77.
True or False:  Huge wastes are produced by flushing mouse racks daily. 

78.
True or False:  Re-circulating systems require point source disinfection, current probes for motors, and alarms.

79.
Name two types of re-circulating systems 
80.
Benefits of automatic bottle filling devices include  
a.
decreased employee musculoskeletal strain  
b.
uniform filling 
c.
water waste reduction  
d.
lower operating costs  
e.
all of the above 
81.
True or False:  A disadvantage of automatic bottle filling is that water treatment or medication administration cannot be automated.

82.
What is the name of the system that can provide measured amounts of an additive to water bottles? 
83.
Water hardness occurs when mineral concentration is over 
a.
40 mg/l  
b.
35 mg/l  
c.
50 mg/l  
d.
60 mg/l  
e.
75 mg/l 
84.
True or False:  Geographical variation predicts water hardness.
85.
When should water softeners be used?  
a.
pre filtration  
b.
after  RO  
c.
after filtration  
d.
after sterilization 
86.
What is the ion exchange for calcium, magnesium and iron in the water softener based on?  
a.
sodium  
b.
manganese 
c.
potassium 
d.
carbon 
87.
True or False:  Water softeners can be restored by backwashing ion exchange resins by a process involving backwashing and brining.

88.
True or False:  Softening water can result in increased mortality for disease models if not followed by further purification.

89.
Which of the following: pressure, pH, chemical concentration, UV light status, volume, electric current, flow sensors, and flooding monitors is NOT a standard component(s) of an electronic monitoring system. 
90.
What factor is frequently overlooked in redesigning old animal facilities for aquatic animal use?  
a.
bulk tank weight  
b.
wastewater treatment  
c.
drain size  
d.
supply pipe diameter 

91.
The four phases of disaster preparedness facing animal facilities are:

92.
True or False:  Risks from technological failure, natural origin, civil hazards are predictable and occur in cycles.

93.
Most effective risk management focuses on individual causes or consequences of functional failures. 
94.
A risk index is derived from the product of 
a.
likelihood and frequency estimates
b.
duration and cost estimates
c.
institutional loss for animal care and research  
d.
a and b  
e.
a,b,c 
95.
Two levels of risk stratification should be considered;  _______ and _________ hazards. 
96.
True or False:  Risk index and disaster prevention design priority have an inverse relationship. 

97.
The two most common causes of disruption to animal care and research are: 
a.
loss of water and electricity  
b.
loss of infrastructure and personnel  
c.
loss of personnel and electricity  
d.
loss of real estate and funding 
98.
Vulnerability to plumbing disruption is enhanced in facilities that are
a.
near a fault line  
b.
close to a highway  
c.
limited to well water  
d.
with generators on upper floors of the facility 
99.
What critical design factors lead to increased vulnerability of animal facilities to damages? 
100.
True or False:  For disaster planning, assume that plumbing failures can be catastrophic enough to warrant euthanasia of entire facility census. 
ANSWERS: 
1.
a 
2.
b   

3.
c 
4.
c 
5.
F – the USDA regs require marine mammals to have written emergency contingency plans, and establishes standards for coliform counts, salinity standards, assays of Ph and chemicals, and frequency of water sampling 
6.
E 
7.
Green sand filters 
8.
Coagulation, flocculation, sedimentation, filtration, disinfection/chlorination, fluoridation. 
9.
Well 
10.
Acidified, hyperchlorinated, distilled, deionized, reverse osmosis, ultraviolet light treated. 
11.
F – additives, and amounts vary, as well as the potential for inactivation by light. 
12.
c 
13.
reduced 
14.
F – should be done at multiple times since public water consumption varies seasonally 
15.
B 
16.
the corridor outside the room. 
17.
d 
18.
180 F 
19.
110 
20.
c 
21.
8 
22.
c 
23.
T 
24.
F 
25.
a 
26.
4 
27.
a 
28.
p-traps 
29.
d 
30.
F 
31.
a machine that shreds or pulverizes solids 
32.
in excess 
33.
lower (4-6 thousand vs 8-10 thousand) 
34.
to calculate pressure reduction.   

35.
40 wall, 80 
36.
a 
37.
c 
38.
The College of American Pathologists, the American Society for Testing and Materials, the Clinical and Laboratory Standards Institute and the United States Pharmacopeia 
39.
d 
40.
c 
41.
d 
42.
T 
43.
beadless crevice free infra red heat fusion joints 
44.
b 
45.
Fecal aerosolization 
46.
For 2 layer caging systems 
47.
b 
48.
water hammer arrestors (air chambers) 
49.
a 
50.
a process flow diagram 
51.
automatic watering systems, film bags, bottles, open ware (buckets, bowls, etc.) 
52.
t 
53.
t 
54.
bisphenol A 
55.
increased by 16% 
56.
b 
57.
the manifold 
58.
d 
59.
t 
60.
chlorine, ozone 
61.
f – Edstrom produced this data 
62.
high pressure drifts in water supply, flooding from bedding pushed into the valve, air pockets in the manifold obstructing water flow 
63.
t – this is sterilized water 
64.
e 
65.
a 
66.
dead legs 
67.
f 
68.
e 
69.
3-5, 15 
70.
t 
71.
reverse S 
72.
b 
73.
316L stainless steel, silicone and PVDF 
74.
f 
75.
a 
76.
rack water isn’t turned over 
77.
f – a typical manifold on a mouse rack is less than 4 liters 
78.
t 
79.
room and through the rack 
80.
e 
81.
f 
82.
proportioner 
83.
d 
84.
f 
85.
c 
86.
a 
87.
t 
88.
t 
89.
flooding monitors 
90.
a 
91.
mitigation, preparedness, response, recovery 
92.
f 
93.
consequences 
94.
e 
95.
threats to science and potential for loss of animal and human life 
96.
f 
97.
b 
98.
a 
99.
security, centralization, ventilation and windowless construction 
100.
t 
