LESSON SEVEN: WATER SUPPLY AND DRAINAGE SYSTEMS
INTRODUCTION:

Q1:
What does a good plumbing system provide in a building?
A1: 

Q2:
What effect comes from lack of clean water?
A2:
 

Q3:
What are supply systems?

A3:
 
Q4:
What are sanitary waste systems?

A4:


Q5:
What are storm drains?

A5:



SUPPLY- What is potable?

A: 

ACIDITY

Q1:
What are some characteristics of rain water?

A1: 

Q2:
How is acidity measured?  What is neutral waters acid content?  
A2:
Q3:
What is an alkaline solution?
A3:
 
Q4:
What is the range of the pH scale?
A4:


Q5:
What causes more acidity in the air?  What types of acids are formed?
A5:


Q6:
What impact has high acidity in rain water caused in the environment?
A6:


Q7:
 How could high acidity in rain water cause problems for humans in the future?
A7:


Q8:
 Why is ground water healthier cleaner than rain water and surface runoff?
A8:


HARDNESS:
Q1:
What happens to water once it seems in to the ground?
A1: 

Q2:
What are some of the problems associated with hard water?
A2:
Q3:
What is an anode?
A3:
 
Q4:
What is a zeolite or ion exchange process?
A4:


Q5:
How is zeolite recharged?
A5:


CARCINOGENS:  
Q:  What are carcinogens?
A: 

DISEASE:
Q1:
How is disease transmitted through water?
A1: 

Q2:
What are coagulants and what are they used for?
A2:
Q3:
What is used to kill bacteria in water?
A3:
 
Q4:
Why is fluorine added to the water supply?
A4:


Q5:
How is water oxygenated?  Why is this done wand what are the affects?
A5:


METHODS AND MATERIALS- Why and for what was lead pipe used in the past?

A: 

STEEL:
Q1:
What are some of the characteristics of steel pipe in the past and today?
A1: 

Q2:
How is wall thickness effected by the use of steel pipes?
A2:
Q3:
How are ends of steel pipe joined together?
A3:
 
Q4:
How are steel pipes joined together when used in drainage systems?

A4:

COPPER:
Q1:
What are some characteristics of copper piping?
A1: 

Q2:
How is wall thickness affected by the use of copper pipes?
A2:
Q3:
How are copper pipes joined together?
A3:
 
Q4:
What is one of the advantages to copper pipe assembly?
A4:


PLASTIC
Q1:
What are the two types of plastic pipe and when are they used?
A1: 

Q2:
What are some of the characteristics of plastic which makes it a prime competitor of copper?
A2:
Q3:
How are plastic pipes connected?  What is the disadvantage?
A3:
 
WATER PRESSURE- What are the issues involved as it relates to water pressure?
A: 

LIFT:
Q1:
What are the two units used to measure water pressure?
A1: 

Q2:
What is the pressure of one psi capable of?
A2:
Q3:
Why is it necessary to have some pressure left at the top of some lifts?  
A3:
 
Q4:
What formula is used to determine the required water pressure for a fixture?
A4:


Q5:
What does vary high pressure cause?
A5:


Q6:
When should a pressure regulator be utilized?
A6:


Q7:
 What is a downfeed system?  What are the disadvantages?
A7:


Q8:
 What is the maximum height water can be sucked up to?
A8:


Q9:
What is a pneumatic tank system?
A9:
Q10:
What is a tankless system?
A10:


FRICTION:
Q1:
What is friction and what does it cause?
A1: 

Q2:
What are some of the sources of friction?
A2:
HOT WATER SYSTEM:
Q1:
What are the characteristics of a water heater?
A1: 

Q2:
What is the recharge rate?
A2:
Q3:
Why is the continuous loop system used?
A3:
 
Q4:
Why should hot water pipes be insulated?
A4:


Q5:
What are the characteristics of a in-flow heater or instantaneous heater?
A5:


THERMAL EXPANSION:
Q1:
How does expansion effect pipes?  What formula is used to express this effect?
A1: 

Q2:
Why and how should pipes be supported?
A2:
VALVES AND FIXTURES- 
VAVLES:

Q1:
What is a gate valve?


A1: 

Q2:
What is a globe valve?
A2:
Q3:
What is a check valve?  
A3:
 
Q4:
What are the characteristics of the two types of check valves?
A4:


Q5:
What are angle valves? When are they sued?
A5:


Q6:
What is a pressure release valve?  Where are they usually located?
A6:


SURGE ARRESTORS:
Q1:
What is water hammer?  Where does it occur?
A1: 

Q2:
What can extreme cases of water hammer cause?
A2:
Q3:
What are shock arrestors and what are they used for?
A3:
 
Q4:
What is the alternative to using a shock arrestor?
A4:


FIXTURE AND FLOW RATES:
Q1:
What is a fixture unit?
A1: 

Q2:
When determining the relation ship of gallons per minute and fixture units, what is the most important factor?
A2:
Q3:
Where should faucets be located in relationship to the overflow line of the area it services?
A3:
 
Q4:
What is a vacuum breaker and when is it used?
A4:


WASTE SYSTEM- What is the major consideration with drainage?

A: 

SANITARY WASTE:
Q1:
Why is sanitary waste water always assumed to be contaminated?
A1: 

Q2:
What are the characteristics of decay in organic matter?
A2:
Q3:
What is the purpose of a trap under a sink?
A3:
 
Q4:
What are soil Lines?  What are waste lines?
A4:


Q5:
What are the three types of venting?
A5:


Q6:
What is a soil stack?
A6:


Q7:
 What is a vent stack?
A7:


Q8:
 What is a stack vent?
A8:


TYPICAL LAYOUTS:
Q1:
What are the different types of pipes used for sanitary plumbing and when are they used?
A1: 

Q2:
What are some alternative toilets used to conserve water? 
A2:
Q3:
What is a Clivus Multrum?
A3:
 
Q4:
What is the benefit of separating soil lines and sink and shower lines?
A4:


HANDICCAPED ACCESS-  

What are the differences between the TAS restroom standards and those in the ASNI A177

A: 

REST ROOMS:
Q1:
What are the ideal design characteristics of a handicapped stall?
A1: 

Q2:
What is wheelchair height?  Why is it best for the toilet seat to be at that height?  
A2:
Q3:
Why is the 5’-0” stall preferable?
A3:
 
LAVATORIES:
Q1:
What are the characteristics of an accessible lavatory?
A1: 

Q2:
Why should the mirror be tilted slightly forward?
A2:
Q3:
Where is the ideal location of the faucets?
A3:
 
DRINKING FOUNTAINS:
Q1:
What are the characteristics of the two different types of drinking fountains? 
A1: 

Q2:
Why is access to drinking fountains important for paraplegics?
A2:
BATHS AND SHOWERS:

Q1:
 What are the characteristics of an accessible bath tub?
A1: 

Q2:
What are the characteristics of an accessible shower?
A2:
MAINTENANCE-

INTERCEPTORS:

Q1:
 What are interceptors?
A1: 

Q2:
What must be attached to a interceptor?
A2:
Q3:
What is a cleanout?  Where are they required to be located?
A3:
 
Q4:
How are clean outs utilized?
A4:


MANHOLES:    What are manholes and where are they located?
A: 

SEWAGE TREATMENT SYSTEMS-
PUBLIC SYSTEMS:

Q1:
 What occurs in a waste water treatment pant?
A1: 

Q2:
What is sludge and why can it not be used in most farming and residential applications?
A2:
Q3:
What must be used when no public sewage system is available?
A3:
 
CESSPOOLS:

Q1:
 What is a cesspool?
A1: 

Q2:
What is the disadvantage of a cesspool?
A2:
SEPTIC TANKS AND LEACH FEILDS:

Q1:
 What is a septic tank?  How does it work?
A1: 

Q2:
How are septic tanks sized?
A2:
Q3:
What is a leach field or tile drain field?
A3:
 
Q4:
What is done in areas where the soil is impermeable?
A4:


STORM DRAINAGE-What happens when rain water drains into sewage treatment plants?

A: 

WATER TABLE AND GROUND WATER RECHARGE:

Q1:
 What effect has urbanization had on water and drainage? 
A1: 

Q2:
What is the water table??

A2:
Q3:
What problems can be improved by better handling of storm drainage at the building and site?

A3:
 
Q4:
How have many suburban corporate campuses dealt with flood problems?
A4:


Q5:
Why is proper drainage important in areas where flood is allowed to occur?
A5:


SWALES:  What is a swale?

A: 

CATCH BASINS:  What is a catch basin?

A: 

REVIEW:

SKETCHES- Water Softener Recharge (7-5), Steel Pipe Connections & Copper Pipe Connections (7-6), Plastic Pipe Connections (7-7), Valves (7-11 & 7-12), Surge Arrestors (7-13), Sanitary Stack (7-16), Interceptor (7-18), Cleanout (7-19)
FORMULAS- Water Pressure (7-8 & 7-9), Thermal Expansion (7-10)
TABLE 7.1- Thermal Expansion Coefficient
TABLE 7.2-  Fixture Units per Fixture Type
TABLE 7.3- Pipe Sizes for Fixtures (7-14)
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