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Water System Use and System Design  
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 3. 
 
Name three water supply categories. 
 
 
 
List the time when water usage is at its lowest and highest. 
 
 
 
What is a flat rate user? 
 
 
 
What % increase of water is used for people not on septic systems? 
 
 
 
Define Riparian doctrine: 
 
 
 
Define Prior Appropriation Doctrine: 
 
 
 
What are the four systems used to determine rights to groundwater. 
 
 
 
What are the two primary reasons for drinking water distribution systems? 
 
 
 
List the types of Water Systems: 
 
 
 
What water quality does groundwater have that surface water could treat? 
 
 
 
List the at least three considerations when planning a system. 
  
 
 
What components does a conventional layout of a water system have? 
 
 
 
What are the 3 layout designs in a distribution system? 
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What information should be listed in an existing system? 
 
 
 
What should be immediately recorded after installation? 
 
 
 
Where mains intersect in a grid how many branch lines should be provides with valves? 
 
 
 
Who sets the fire flow requirements for system less than 50,000? 
 
 
 
What are the suggested main sizes for fire insurance? 
 
 
 
What is the minimum pressure in the system during high peak flows? 
 
 
 
What’s the average flow through a pipe? 
 
 
 
What is the common formula to calculate pipe size called?  
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Pipes & Fittings 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 5. 
 
What happens to Iron and steel pipe if it is not protected? 
 
 
 
List some general factors to consider when selecting pipe. 
 
 
 
Define ANSI/NSF Standard 61. 
 
 
 
List what should be considered for pipe characteristic. 
 
 
 
Define the following: 
 
 
 
External load: 
 
 
 
Internal pressure: 
 
 
 
Water hammer: 
 
 
 
Tensile strength: 
 
 
 
Flexural strength: 
 
 
 
What is the difference between shear and beam break? 
 
 
 
What should the pressure rating of a pipe be? 
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What causes friction head loss, what factors can affect it, and how does it relate to velocity in pipe lines? 
 
 
 
What is the C-factor and what does it indicate in a water pipe and what’s the term that is caused by buildup of 
corrosion? 
 
 
 
List the types of pipes used (Note C900 is the most typically used): 
 
 
 
List the types of joints used for DIP: 
 
 
 
Why are steel pipes frequently used? 
 
 
 
How do steel pipes connect together? 
 
 
 
What is PE and PB? 
 
 
 
Define Permeation: 
 
 
 
What type of PVS is used for large transmission lines?  
 
 
 
Can PVC be thawed electrically? 
 
 
 
How are PVC pipes joined together? 
 
 
 
Fiberglass Pressure Pipe WOW!!!! What’s the pressure ranges? 
 
 
 
Typically Concrete pipes are made of what two materials? 
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What AWWA standard is used for pipes? 
 
 
 
How are Concrete joints sealed? 
 
 
 
 
 
 
 
 
 
 

Notice the type of pipe connection device. 

This is known as a “Restraining Flange”. 
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Pipe Vocabulary 
 

A. Arterial Loop System N. Haunching 

B. Backfill O. Hazen-Williams Formula 

C. Ball & Socket Joint P. Internal Pressure 

D. Beam Breakage Q. Mechanical Joint 

E. Bedding R. Push-on Joint 

F. C Factor S. Restrained Joint 

G. Concrete Pipe T. Service Line 

H. Distribution Mains U. Shear Breakage 

I. External Load V. Spoil 

J. Flanged Joint W. Surge 

K. Flexural Strength X. Tensile Strength 

L. Grid System Y. Transmission Line 

M. Grooved & Shoulder Joint Z. Tree System 

 

____1. One side of the joint has a bell with a specifically designed recess to accept a rubber ring gasket; the 
other side has a beveled-end spigot. 

____2. This pipe provides a combination of the high tensile strength of steel and the high compressive strength 
and corrosion resistance of concrete. 

____3. A distribution system layout involving a complete loop of arterial mains around the area being served, 
with branch mains projecting inward. 

____4. A distribution system layout that centers around a single arterial main, which decreases in size with 
length. 

____5. The portion of the material placed in an excavation on either side of and under a pipe from the top of 
the bedding up to the horizontal centerline of the pipe. 

____6. A joint that consists of two machined surfaces that are tightly bolted together with a gasket between 
them. 

____7. The soil used to level out irregularities and ensure uniform support along the length of a pipe in the 
trench. 

____8. A break in a pipe that occurs when the earth shifts. 

____9. A distribution system layout in which all ends of the mains are connected to eliminate dead ends. 

____10. Any pipe in the distribution system other than a service line. 

____11. A sudden repeated increase and decrease in pressure that continues until dissipated by friction loss. 
Also known as water hammer. 
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____12. These joints are special purpose joints, most commonly used for intakes and river crossings because 
they allow for a high level of deflection. 

____13. The pipeline or aqueduct used for water transmission. 

____14. The load or force exerted by the water pressure on the inside of a pipe. 

____15. The pipe that runs between the utility’s water main and the customer’s place of use. 

____16. A pipe in which each end of the pipe has a groove or shoulder that receives the sides of a trough-
shaped metal housing the which there is a similarly shaped rubber gasket. 

____17. Any load placed on the outside of the pipe from backfill, traffic, or other sources. 

____18. A flexible device that joins pipe or fittings together by the use of lugs or bolts. 

____19. Excavated material from the trench of a water main. 

____20. A measure of the ability of pipe to resist breakage when it is pulled lengthwise. 

____21. A value used to indicate the smoothness of the interior of a pipe. 

____22. The material placed over a pipe up to the ground surface. 

____23. The ability of a material to bend (flex) without breaking. 

____24. A joint that is used where there is a lack of space to lock a joint in place to prevent movement, or 
where there is a possibility the soil behind a fitting will be disturbed. 

____25. A method for calculating pipe size based on flow velocity, hydraulic radius, friction slope, and the 
Hazen-Williams coefficient (C value). 

____26. A break in a pipe that occurs when the pipe is unevenly supported along its length. 
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Pipe Installation  

 



Water Distribution Grade 1    Technical Learning College 

32  

 



Water Distribution Grade 1    Technical Learning College 

33  

 



Water Distribution Grade 1    Technical Learning College 

34  

 



Water Distribution Grade 1    Technical Learning College 

35  

 



Water Distribution Grade 1    Technical Learning College 

36  

 



Water Distribution Grade 1    Technical Learning College 

37  

Assignment 
 
Answer the following questions using the AWWA book, Chapter 6 & 7. 
 
What are the four general steps to pipe handling? 
 
 
 
If using a forklift to remove pipe, what is recommended? 
 
 
 
What should gaskets be protected from? 
 
 
 
What side of the trench should the pipe be strung? 
 
 
 
When preparing for excavation what should the project plans include? 
 
 
 
Before making the traffic crazy who and how do you notify? (I said who and how!) 
 
 
 
Briefly write down what controls the depth and width of a trench. 
 
 
 
What is the typical coverage of a pipe in normal climates? 
 
 
 
What should the width of the trench be around the pipes bottom? 
 
 
 
Sewer and water, yum! What are the recommended distances in a trench? 
 
 
 
Clay expands with water and shrinks when dry, not great for compactions.  Figure 6-16 and 6-17 shows the 
best loading strengths for pipes and bedding.  (Just a FYI)  
 
Define Haunching: (Also use this word when someone bugs you) 
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Describe briefly how to inspect, clean and place pipes prior to installation. 
 
 
 
What procedures should be followed for installation of Joints and how should they be dug? 
 
 
 
What are the four steps to assemble DIP or PVC push-on pipes? 
 
 
 
What group preformed “Push it”? 
 
What are the disadvantages of mechanical joints?  
 
 
 
What should be done first before installing tees? 
 
 
 
What are the two common methods for inserting tee’s? 
 
 
 
Just a heads up, wet taps and dry taps was the terminology used. List a few advantages of “Pressure taps”. 
 
 
 
How should the face of the flange be set? 
 
Define “coupon”: 
 
 
How are mains installed under railroad tracks, highways and other crap in the way? 
 
 
 
What is the purpose of thrust restraints? 
 
 
List three areas of force in a pipe. 
 
List four common thrust restraints. 
 
 
What is the purpose of air vents? 
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Chapter 7 
 
What is the purpose of backfill? 
 
 
 
List the three types of compacting and how it’s done. 
 
 
 
What type of dirt is hand-controlled plate tampers used for? 
 
 
 
What is the pressure range a pipe should hold during a pressure test? 
 
 
 
What type of pump is used in a pressure test? 
 
Sad… pressure test failed, look at the list of causes, crap someone didn’t close the corp after tapping! 
 
What is the typical velocity rate for flushing a main? 
 
What are polypigs used for? 
 
 
What is the free residual concentration in a main that was super chlorinated? 
 
What factors should you know prior to chlorination? 
 
Define the following 
Continuous feed method: 
 
 
 
Slug method: 
 
 
 
Tablet method: 
 
 
 
What is the typical contact time for disinfecting? 
 
 
Remind the instructor about a HPC! 
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Trenching & Excavation (AWWA book, pages 131-136) 
 
A device which provides adequate protection from falling or collapsing earth loads.  The trench box is a 
common form of: 
  
A.  Sand  D.  Shear 
B.  Shielding  E.  Sheeting 
C.  Saturation  F.  None of the Above 
 
The process of cutting back the sides of a trench to avoid a cave-in. 
A.  Shoring  D.  Silty Clay   
B.  Shielding  E.  Sloping 
C.  Silt   F.  None of the Above 
 
Vertical members of a trench shoring system placed in context with the earth.  These members usually are not 
placed in direct contact with one another. 
A.  Uprights D.  Wales 
B.  Vibration   E.  Wall Stability   
C.  Voids F.  None of the Above 
 
What are the three main shoring assembly parts? 
 
 
What is the recommended procedure to remove shoring? 
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Water Services 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 8. 
 
List several names for meter boxes and describe what they are used for. 
 
 
 
List what determines the size of a service line. 
 
 
 
What are the typical sizes for a residential service line? 
 
 
 
List the type of service pipes used and that has the higher potential for corrosion. 
 
 
 
What type of pipe is flare fittings used? 
 
 
 
What type of coupling prevents corrosion? 
 
 
 
List the two types of valves in a “corporation stop” AND list it’s aka’s. 
 
 
 
What is the advantage of a Mueller thread? 
 
 
 
This device is used to isolate the customer service line: 
 
 
 
Which state has a curb box named after it? 
 
 
 
List three operations a tapping machine provides. 
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List the four stops making a service tap. 
 
 
 
What is the recommended clamp on an AC pipe? 
 
 
 
What is the definition of a service saddle? 
 
 
 
Which types of service pipes are considered old? 
 
 
 
List ways to handle frozen pipes. 
 
 
 
Who is responsible for service lines?  
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Valves 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 9. 
 
List the reasons for using valves in the Distribution System. 
 
 
 
What position should a valve be normally? 
 
 
 
How many valves should a pump have and why? 
 
 
 
What type of valves regulate pressure? 
 
 
 
Pressure relief valves can be installed to release some of the energy caused by______________. 
 
What type of valve is used for water heaters? 
 
Air relief valves on installed on the______________________ of the pump. 
 
What is the most common valve found in a distribution system? 
 
Non-rising and outside screw and yolk are what type of valve? 
 
Why are bypass valves used? 
 
 
Define the following: 
Cutting-in valve: 
 
 
 
Inserting valve: 
 
 
 
Resilient-seated valve: 
 
 
 
Slide valve: 
 
 
 
What type of a valve is an altitude? 
 
 
List the types of Rotary valves. 
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Valve Vocabulary  

 

____1. A valve for joining a service line to a street water main. It can’t be operated from the surface. Also 

called a corporation cock. 

____2. A valve that automatically shuts off water flow when the water level in an elevated tank reaches a 

preset elevation then opens again when the pressure on the system side is less than that on the tank side. 

____3. A valve installed in a pipeline to shut off flow in a portion of the pipe, for the purpose of inspection or 

repair. Such valves are usually installed in the main lines. 

____4. A gate valve with a disc that has a resilient material attached to it, to allow a leak-tight shutoff at high 

pressures. 

____5. A specially designed valve used with a sleeve that allows it to be placed in an existing main. 

____6. A special shut-off valve used with a tapping sleeve. 

____7. A device, usually electrically or pneumatically powered, that is used to operate valves. 

____8. A metal or concrete box or vault set over a valve stem at ground surface to allow access to the stem so 

the valve can be opened and closed. 

____9. An underground structure, normally made of concrete, that houses valves and other appurtenances. 

____10. A gate valve in which the valve stem does not move up and down as it is rotated. 

____11. A shutoff valve attached to a water service line from a water main to a customer’s premises, usually 

placed near the customer’s property line. Also called a curb cock. 

____12. A valve in which the closing element consists of a disc that slides across an opening to stop the flow 

of water. 

____13. A hydraulic condition, caused by a difference in pressures, in which nonpotable water or other fluids 

flow into a potable water system. 

A. Actuator R. Inserting valve 
B. Air-and-vacuum relief valve S. Isolation valve 
C. Air binding T. Nonrising-stem valve 
D. Air-relief valve U. Packing 
E. Altitude-control valve V. Plug valve 
F. Backflow W. Pressure-reducing valve 
G. Ball valve X. Pressure-relief valve 
H. Butterfly valve Y. Resilient-seated gate valve 
I. Bypass valve Z. Seat 
J. Check valve AA. Service valve 
K. Corporation stop BB. Tapping valve 
L. Curb box CC. Valve 
M. Curb stop DD. Valve box 
N. Cut-in valve EE. Valve key 
O. Floorstand FF. Vault 
P. Gate valve GG. Water hammer 
Q. Globe valve   
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____14. A dual-function air valve that (1) permits entrance of air into a pipe being emptied, to prevent a 

vacuum, and (2) allows air to escape in a pipe being filled or under pressure. 

____15. The portion of a valve that the disc compresses against to achieve shutoff of the water. 

____16. The potentially damaging slam, bang or shudder that occurs in a pipe when a sudden change in water 

velocity creates a great increase in water pressure. 

____17. A valve in which the movable element is a cylindrical or conical plug. 

____18. A shutoff valve that can be inserted by special apparatus into a pipeline while the line is in service 

under pressure. 

____19. The condition in which air has collected in the high points of distribution mains, reducing the capacity 

of the mains. 

____20. A cylinder placed around the curb stop and extending to the ground surface to allow access to the 

valve. 

____21. A valve in which the disc rotates on a shaft as it opens or closes. In the full open position, the disc is 

parallel to the axis of the pipe. 

____22. Any valve that is used to shut off water to individual customers. 

____23. A metal wrench with a socket to fit a valve operating nut. 

____24. A valve that opens automatically when the water pressure reaches a preset limit, to relieve the stress 

on a pipeline. 

____25. A mechanical device installed in a pipeline to control the amount and direction of water flow. 

____26. A valve designed to open in the direction of normal flow and close with reversal of flow. An approved 

check valve is of substantial construction and suitable materials, is positive in closing and permits no leakage 

in a direction opposite to normal flow. 

____27. An air valve placed at a high point in a pipeline to release air automatically, thereby preventing air 

binding and pressure buildup. 

____28. A small valve installed in parallel with a larger valve; it is used to equalize the pressure on both sides 

of the  disc of the larger valve before the larger valve is opened. 

____29. A device for operating a gate valve (by hand) and indicating the extent of opening. 

____30. Rings of graphite impregnated cotton, flax, or synthetic material, used to control leakage along a valve  

____31. A valve having a round, ball-like shell and horizontal disc. 

____32. A valve with horizontal disc for reducing water pressures in a main automatically to a preset value. 

____33. A valve consisting of a ball resting in a cylindrical seat. A hole is bored through the ball to allow water 

to flow when the valve is open; when the ball is rotated 90°, the valve is closed. 
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Hydrants 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 10. 
 
List four uses for fire hydrants, other than for fire protection: 
 
 
 
List four reasons why strict controls should be exercised over hydrant uses: 
 
 
 
How can operation of a fire hydrant cause water quality problems? 
 
 
 
List four types of Hydrants. 
 
 
 
Explain the principal difference between a dry barrel and a wet barrel hydrant. 
 
 
What is the typical flow in gpm and psi for fire flow? 
 
List two ways hydrants can be protected from damage by traffic: 
 
What should be checked when receiving a new Hydrant, list all seven: 
 
 
 
 
 
 
 
 
What should be considered when installing a Hydrant? 
 
 
 
What procedures must be taken if the drain holes (weep holes) are below water table? 
 
 
 
 
 
 
What is the purpose of a color-coding scheme for hydrant tops or caps? 
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Name three preventative measures that should be taken in cold climate areas to ensure that hydrants will 
remain operable during the winter. 
 
 

 

 

 
List three items of information about the distribution system that can be obtained from hydrant flow test. 
 
 
 
 
 
 
List seven items of information that should be included on a hydrant record form: 
 
 
 
 
 
 
 
 
Name five safety precautions that should be taken during hydrant flushing and testing to prevent injury to 
personnel and the public and to minimize damage to property.   
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Storage Facilities 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 11. 
 
List the four primary storage structures. 

List the purpose of the storage facilities. 

Define “Peak hour demand” and when it usually occurs. 

Define “fire demand”.  

Define “Detention Time” 

Why would you blend water sources? 

What is emergency storage used for? (Do not Duh me!) 

Which storage tank is not made of steel? 

Which tank uses compressed air? 

How are steel tanks assembled and what type of coating is used? 

List the three types of concrete tanks and reservoirs.  

Where should elevated tanks be located? 

What is the pipe name that provides water to an elevated tank? 
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What type of pipe should be installed in all tanks as a safeguard? 

How is air introduced to a tank and how should it be treated? 

What is the typical height from the bottom of a tank for a ladder? 

List conditions inside a tank that can deteriorate the coating. 

Define “cathodic protection”. 

Where are inlet and outlet pipes located in a ground level tank? 

How do we drain tanks? 

Baby its cold outside, list some ways to prevent the water from freezing in a tank. 

DISINFECTION 
List the methods: 
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Storage Tank Vocabulary 
 

A. Altitude Valve 
B. Booster Disinfection 
C. Cathodic Protection 
D. Elevated Storage 
E. Elevated Tank 
F. Emergency Storage 
G. Fire Demand 
H. Ground-level tank 

I. Hydropneumatic System 
J. Overflow Level 
K. Peak Hour Demand 
L. Reservoir 
M. Riser 
N. Silt Stop 
O. Standpipe 
P. Tank 

 
____1. The required fire flow and the duration for which it is needed, usually expressed as gallons per minute 
for a certain number of hours. Also used to denote the total quantity of water needed to deliver the required fire 
flow for a specified number of hours. 
____2. The greatest volume of water in an hour that must be supplied by a water system during any particular 
time period. 
____3. A device placed at the outlet of water storage tanks to prevent silt or sediment from reaching the 
customer. 
____4. An electrical system for preventing corrosion to metals, particularly metallic pipes and tanks. 
____5. A system using an airtight tank in which air is compressed over water (separated from the air by a 
flexible diaphragm). The air imparts pressure to water in the tank and the attached distribution pipelines. 
____6. A structure used in a water system to contain large volumes of water or other liquids. 
____7. The maximum height that water or liquid will rise in a receptacle before it flows over the overflow rim. 
____8. A valve that automatically shuts off water flow when the water level in an elevated tank reaches a 
preset elevation then opens again when the pressure on the system side is less than that on the tank side. 
____9. Storage volume reserved for catastrophic situations, such as supply-line break or pump-station failure. 
____10. (a) Any tank or basin used for the storage of water. (b) A ground-level storage tank for which the 
diameter is greater than the height. 
____11. A ground-level water storage tank for which the height is greater than the diameter. 
____12. In the distribution system, storage of water in a tank whose bottom is at or below the surface of the 
ground. 
____13. In any distribution system, storage of water in a tank supported on a tower above the surface of the 
ground. 
____14. The vertical supply pipe to an elevated tank. 
____15. A water distribution storage tank that is raised above the ground and supported by posts or columns. 
____16. The practice of adding additional disinfectant in the distribution system. 
  



Water Distribution Grade 1    Technical Learning College 

67  

Assignment 
 
Answer the following questions using the AWWA book, Chapter 12. 
 
Define the following 
Static electricity: 
 
 
Direct current (DC): 
 
 
Alternating current (AC): 
 
What is the charge of an electron? 
 
Which circuit uses transformers, AC or DC? 
 
Compare how water relates to electricity: 
 
Molecule of water = 
 
Flow (gpm) = 
 
Pressure (psi) = 
 
Pressure drop = 
 
Friction = 
 
Pump = 
 
Turbine = 
 
Turbine driven pump =_______________________=__________________________ 
 
Reservoir = 
 
Flooding = 
 
Instantaneous transmission of pressure = 
 
Describe “Ohm’s law” and what is the formula? 
 
 
 
List the main categories of instrumentation control. 
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List the types of sensors used. 

How does a bubbler tube work? 

How does thermocouples work? 

How does thermistors work? 

How is “Power” expressed? 

List the different monitors used in a water system. 

What is the difference between a Receiver and Indicator? 

What are the two types of instrument displays? 

Define RTU (Not star wars….): 

Define CTU: 

List three types of control systems: 

What is “SCADA”  
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Pumps and Motors 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 13 & 14. 
 

What is the typical voltage and horsepower for a single-phase motor? 

List three basics types of single-phase motors. 

List the three main classification of three-phase motors. 

Which three-phrase motor has graphite brushes? 

Which motor is variable speed? 

What does a typical motor starter include? 

Define “reduced-voltage controller”. 

What are internal-combustion engines used for? 

List the four types of combustion engines. 

List basic O&M for combustion engines. 

What is the minimum amount of time to run an emergency generator? 

What is the typical information needed for pump, motor and engine records? 
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Chapter 14 
 
What does drawdown refer to when operating a well and why should you keep accurate drawdown records? 

What is packing, what does it do.   

What is a packing gland, what are the correct procedures to follow in replacing and adjusting the packing in a 
centrifugal pump? 
 
 
 
What would be the probable cause of a severe vibration when a pump is first started? 

What is the difference between a velocity pump and a positive displacement pump and what would be the best 
applications for each?  
 
 
 
What valving precautions should be taken with each? 

How can ball bearing failure in a pump shaft bearing generally be first detected? 

What is the purpose of the curved diffuser vanes on the inside of a pump volute? 

What would be the advantage of starting and stopping a centrifugal pump against a closed discharge valve? 

What precautions should be taken when opening and closing the discharge valve? 

What effect could over-lubrication of grease-packed bearings have on a pump shaft? 

What are the three different designs of impellers in relation to shrouds that are used on centrifugal pumps? 
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Describe the following terms:  head loss, friction head loss, static head, dynamic head, total dynamic head, 
suction head, and suction lift. 
 
 
 
What is a hydraulic grade line and how can it be determined? 

What advantages does packing have over mechanical seals and vice-versa? 

What is the main cause of inefficiency in pumps and motors? 

Identify the following parts of a centrifugal pump along with the purpose of each: impeller, wear rings, shaft 
sleeves, seal water, lantern ring, volute, concentric reducer, and eccentric reducer. 
 
 
 
What effect will water running backwards through a centrifugal pump have on the pump and how can it be 
prevented? 
 
 
 
What is the purpose of "priming" a centrifugal pump? 

What type of oil should be used for a culinary well pump? 

What is a multistage pump and what does addition of stages do to the discharge? 

What is cavitation, how is it caused, and how can it be prevented? 

What purpose do air and/or vacuum release valves serve on well casings? 

What is a sanitary seal and what purpose does it serve on a wellhead? 
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What are the functions of a well casing and well casing perforations? 

What precautions should be taken before starting a water-lubricated pump? 

How does the impeller move water from the suction to the discharge side of the pump? 

Explain the proper maintenance and alignment techniques for pump couplings. 

What maintenance recommendations should one follow when servicing a pump? 

After repairs have been done on a pump, what is the last step before putting it back in service? 

What is the proper procedure for starting a pump? 

What is a pump curve and what are the different things are shown on it? 
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Water Meters 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 15. 
 
What is the function of a gooseneck in a service line? 

What is the function of a curb stop? 

What is a possible problem when iron services are installed with bronze curb stops? 

What two factors must water suppliers consider when determining the depth and location of a service line. 

What are three reasons for metering water customers? 

Identify three meters commonly used in the water distribution system. 

Name and describe the operation of two major types of positive displacement meters. 

What is the most common application for a small positive displacement meter? 

Compound meters are generally used under what conditions? 

What types of meters might be used for main line or pump station measurements? 

What are the requirements for acceptable meter installations? 

What is a meter yoke? 
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Explain the need for maintaining electrical continuity around the meter during removal. 

When should water meters be tested? 

List three basic elements in a meter test. 

What hazards are associated with electrically thawing a frozen service line? 

What items should be recorded on a service connection record card? 

What items should be recorded on a meter history card?  
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Disinfection 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 16 & 17. 
   

1. Explain the following terms and their relationship to each other:  free chlorine, total chlorine, demand, 
residual, pre-chlorination, post-chlorination, and breakpoint chlorination. 

 

 

2. What is the process of chlorination called as a treatment process and how does it differ from 
sterilization? 

 

 

3. What are the physical properties of chlorine, what hazards does it present, what advantages does it 
have over most other disinfectants, and how does it react with bacteria? 

 

 

4. What is the purpose of a fusible plug, at what temperature does it melt, and where is it located on 150-
lb. and 1-ton cylinders? 

 

 

5. What is the correct procedure to follow in changing a chlorine cylinder and what item should always be 
replaced with a new one in doing so? 

 

 

6. How, when and where should residuals be taken and what information do they provide? 

 

 

7. What is DPD used for in relation to chlorine and how does it work? 
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8. What is a SCBA, where should it be stored in relation to the chlorine room, and what special training 
should be used with it and on what frequency? 

 

 

9. What are the three available forms of chlorine and what are the most common percentage strengths of 
each of the three forms? 

 

 

10. What is HTH and what different forms and strengths is it commonly available in? 

 

 

11. What effect does the addition of chlorine gas to water have on the water’s pH? 

 

 

12. What chemical is used to detect chlorine leaks and how is it best used? 

 

 

13. What type of piping should be used for chlorine? 

 

 

14. How much expansion will take place if one gallon of liquid chlorine is vaporized, and what is the specific 
gravity of chlorine gas? 

 

 

15. What type of respiratory protection should be used when working with chlorine? 

 

 

16. What are the two different types of chlorine residual and what are the advantages and disadvantages of 
each? 
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17. What are other types of disinfectants other than chlorine and what are some of the advantages and 
disadvantages of each? 

 

 

18. How are hypochlorite solutions generally added to drinking water? 

 

 

19. How many turns should the valve on a chlorine cylinder be opened and where should the valve wrench 
be kept? 

 

 

20. What is a rotameter and what does it do? 

 

 

21. What is the minimum dosage for disinfecting new water mains using the tablet method as described in 
AWWA C-651?   

 

 

22. What effect do the following water quality parameters have on the disinfection process:  temperature, 
pH, turbidity, organic matter, and hardness. 

 

 

23. Where do most chlorine leaks occur, what type is the most serious and what action is usually taken first 
to stop a leak?  

 

 

24. What are chloramines, how are they formed, what problems can result from their presence in a water 
system, and what advantages does monochloramine have over a free residual? 
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25. What is a yolk used for in a gas chlorination system? 

 

26. What is a chlorinator that works off of the pressure of a chlorine cylinder called? 

 

27. When chlorinating water, what does an injection check valve do? 

 

28. What is the maximum chlorine feed rate in a 24-hour period for a 150-lb. cylinder? 

 

29. How pure is chlorine gas when calculating dosages? 
 
 
 

30. What are the precautions for handling Calcium Hypochlorite? 
 
 
 
31. What is slug method disinfection? 
 
 
 
32. DBP’s are formed when disinfectants react with what? 

 
 
 

33. What type of respiratory protection should be used when working with chlorine, where should it be 
stored, and what routine maintenance should be performed on it? 
 
 

34. Where should the fan be located in a chlorine room? 
 
 

 
35. What types of water systems are required to fill out chlorination reports, where are the reports to be 

sent and on what frequency? 
 
 
 

36. What actions must be completed on a storage reservoir that has been taken out of service before it can 
be placed back on line? 
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Disinfection Vocabulary 
 

A. Bacteria 
B. Breakpoint 
C. Chlorination 
D. Chlorine Demand 
E. Combined Residual 
F. C x T Value 
G. Disinfection Residual 
H. Disinfection 
I. Disinfection By-Product 

J. DPD 
K. Free Residual Chlorine 
L. HTH 
M. Organic Substance 
N. Ozone Generator 
O. Sterilization 
P. Trihalomethane 
Q. UV Disinfection 
R. Waterborne Disease

 
 
____1. The process of destroying all organisms in water. 

____2. The product of the residual disinfectant concentration C and the corresponding 

disinfectant contact time T. 

____3. The water treatment process that kills disease-causing organisms in water. 

____4. A device that produces ozone by passing an electrical current through air or oxygen. 

____5. The point at which the chlorine dose has met the demand. 

____6. Living organisms, microscopic in size, which usually consist of a single cell. 

____7. A chemical substance of animal or vegetable origin, having carbon in its molecular structure. 

____8. Disinfection using ultraviolet light. 

____9. The process of adding chlorine to water to kill disease-causing organisms. 

____10. The residual formed after the chlorine demand has been satisfied. 

____11. An excess of chlorine left in water after treatment. Indicates the adequate amount of disinfectant has 

been added to ensure complete disinfection. 

____12. Compound formed when organic substances such as humic and fulvic acids react with chlorine. 

____13. The difference between the amount of chlorine added to water and the amount of residual chlorine 

remaining after a given contact time. 

____14. Chemical compounds that are formed by the reaction of disinfectants with organic compounds in 

water. 

____15. High Test Hypochlorite; calcium hypochlorite or Ca(OCl)2 

____16. The chlorine residual produced by the reaction of chlorine with substances in the water. It is not as 

effective as free residual. 

____17. A disease caused by waterborne organisms. 

____18. A method of measuring the chlorine residual in water. The residual may be determined by either 

titrating or comparing a developed color with color standards. Stands for N,N-diethyl-p-phenylene-diamine. 
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Backflow Prevention 
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Assignment 
 
Answer the following questions using the AWWA book, Chapter 19. 
 
Define a cross-connection. 
 
 
Explain what is meant by backsiphonage and backpressure. 
 
 
List four situations that can cause negative pressure in a potable water supply. 
 
 
 
 
List six waterborne diseases that are known to have occurred as a result of cross-connections. 
 
 
 
 
What is the most reliable backflow-prevention method? 
 
 
 
Is a single check valve position protection against backflow? Why or why not? 
 
 
 
How often should a reduced-pressure-zone backflow preventer be tested? 
 
 
 
In what position should an atmospheric vacuum breaker be installed relative to a shutoff valve? Why? 
 
 
 
 
How does a vacuum breaker prevent backsiphonage? 
 
 
 
 
List seven elements that are essential to implement and operate a cross-connection control program 
successfully? 
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Rules and Regulations 
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The questions in this section is a mix of Water Quality, Rules and Backflow   

 
Who has the primary responsibility for drinking water quality and sampling? 
 
 
 
What are the different types of public drinking water systems, what are the different ratings, how are they 
assigned, and what do the ratings represent? 
 
 
 
What is an MCL, and what are the MCL’s for coliform bacteria, TTHM, HAA, and fluoride? 
 
 
 
What would an operator need to do if the results of a routine bacteriological sample indicated that the sample 
was "coliform positive?"  What would the lab need to do? 
 
 
 
What is a bacteriological sampling site plan and why is it required? 
 
 
 
What effect could an active cross connection control program have on maintaining water quality in a water 
system? 
 
 
 
What is the best method of protection against backflow? 
 
 
 
What types of screens are required on air vent and drain lines for water storage tanks? 
 
 
 
What is the action level for lead and copper monitoring and how is it determined? 
 
 
 
What is the difference between monitoring violations and quality violations in relation to bacteriological 
sampling? 
 
 
 
What is the minimum water pressure that must be maintained in a system? 
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Where should bacteriological samples be collected from and on what frequency? 
 
 
 
What do the following terms represent in reference to water quality:   
 
total coliform 
fecal  
coliform,presence/absence 
acute 
non-acute 
routine 
repeat 
action level 
 
 
What is the definition of a public water system? 
 
 
 
What must be done to determine what type of cross connection protection is needed for a water system? 
 
 
 
Define Community, Non-Community, Transient and Non-Transient in relation to water systems.  
 
 
 
At what level does the public need to be notified for fluoride and what is the MCL?  
 
 
 
What information is contained in the Consumer Confidence Report, how often does it need to be provided, and 
what methods are used to provide it?  
 
 
 
What systems using chlorine are not required to sample with regards to the Stage 1 DBP rule? 
 
 
 
How often are the Stage 1 DBP reports due? 
 
 
 
Chlorine has an MRDL (Maximum Residual Disinfectant Level), what is it? 
 
 
 
What are the different requirements for taking chlorine residual and bacteriological samples? 
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Math 

1. How many minutes are in an hour? 

2. How many hours in a day? 

3. How many minutes in a day? 

4. How many inches in a foot? 

5. How many feet in a mile? 

6. How many meters are in a foot? 

7. How many meters in a mile? 

8. How much does one gallon of water weigh? 

9. How much does one cubic foot of water weigh? 

10. Express a flow of 5 cfs in terms of gpm. 

11. What is 38 gps expressed as gpd? 

12. What is 0.7 cfs expressed as gpd? 

13. What is 9164 gpm expressed as cfs? 

14. What is 1.2 cfs expressed as MGD? 

15. Convert 65 gpm into lbs/day. 

16. Convert 345 lbs/day into gpm. 

17. Convert 0.9 MGD to cfm. 

18. How many seconds are in a minute? 



Water Distribution Level 1 Technical Learning College  

131  

19. Convert 1.2 MGD to ft3/hour. 

20. Convert a flow of 4,270,000 gpd to cfm. 

21. What is 5.6 MGD expressed as cfs? 

22. Express 423,690 cfd as gpm. 

23. Convert 2730 gpm to gpd. 

24. Convert 1440 gpm to MGD. 

25. Convert 45 gps to ft3/day. 

 

Answers 
1. 60 sec/min 
2. 60 min/hr 
3. 24 hr/day 
4. 1440 min/day 
5. 12 in/ft 
6. 5280 ft/mi 
7. 0.305 m/ft 
8. 1610.4 m/mi 
9. 8.34 lbs/gal 
10. 62.4 lbs/ft3 
11. 2244 gpm 
12. 3,283,200 gpd 
13. 452,390 gpd 
14. 20.42 cfs 
15. 0.78 MGD 
16. 780,624 lbs/day 
17. 0.03 gpm 
18. 83.56 ft3/min 
19. 6684.49 ft3/hr 
20. 396.43 ft3/min 
21. 8.67 cfs 
22. 2200.83 gpm 
23. 3,931,200 gpd 
24. 2.07 MGD 

25. 519,786.10 ft3/day 
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Circumference  
 

1. A chemical holding tank has a diameter of 24 feet. What is the circumference of the tank in feet? 
 
 

2. An influent pipe inlet opening has a diameter of 4 feet. What is the circumference of the inlet 
opening in inches? 

 
 

3. What is the length (in feet) of the notched weir of a circular clarifier that has a diameter of 32 
feet? 

 
 
 
Area 
 

1. A basin has a length of 45 feet and a width of 12 feet.  Calculate the area in ft2. 
 
 
 

2. Calculate the lateral surface area (in ft2) of a cone with a radius of 3 feet and a height of 9 feet. 
 
 
 

3. Calculate the surface area (in ft2) of a basin which is 90 feet long, 25 feet wide, and 10 feet deep. 
 
 
 

4. Calculate the area (in ft2) for a 2 ft diameter main that has just been laid. 
 
 
Volume 
 

1. Calculate the volume (in ft3) for a tank that measures 10 feet by 10 feet by 10 feet. 
 
 
 

2. Calculate the volume (in gallons) for a basin that measures 22 feet by 11 feet by 5 feet. 
 
 
 

3. Calculate the volume of water in a tank (in gallons), which measures 12 feet long, 6 feet wide, 5 
feet deep, and contains 8 inches of water. 
 
 
 

4. A new water main needs to be disinfected. The main is 30” in diameter and has a length of 0.25 
miles.  How many gallons of water will it hold? 
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Answers 
 
Circumference: 
1. 75.40 ft 
2. 150.80 in 
3. 100.53 ft 
 
Area: 
1. 540 sqft 
2. 89.41 sqft 
3. 2250 sqft 
4.0 3.14 sqft 
 
Volume: 
1. 1000 cuft 
2. 9050.8 gal 
3. 359.04 gal 
4. 48442.35 gal 
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Flow Rates (Q=AV) 
 

1. A channel is 3 feet wide with water flowing to a depth of 2 feet.  If the velocity in the channel is found to 
be 1.8 fps, what is the cubic feet per second flow rate in the channel? 

 

 

 

2. A 12-inch diameter pipe is flowing full. What is the cubic feet per minute flow rate in the pipe if the 
velocity is 110 feet/min? 

 

 

 

3. A water main with a diameter of 18 inches is determined to have a velocity of 182 feet per minute.  
What is the flow rate in gpm? 

 

 

 

4. A 24-inch main has a velocity of 212 feet/min. What is the gpd flow rate for the pipe? 
 

 

 

 

 

Answers 
1. 10.8 cuft/sec 
2. 86.35 cuft/min 
3. 2,404.50 gpm 
4. 7,170,172.42 gpd 
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Disinfection 

1. You have just laid 25,000 feet of 24 inch line and it needs disinfecting. How many lbs of 65% HTH 
chlorine will be required to dose the line with 25 mg/L? 

 

 

2. How many pounds of 65% available HTH is needed to make 5 gallons of 18% solution? 
 

 

3. What is the dosage in milligrams per liter for a treatment plant that uses 855 lb/day of chlorine and 
treats 45.25 MGD? 

 

 

4. A storage tank that is going to be put back into service requires disinfection at a dosage of 30 mg/L. If 
the tank has a diameter of 102 ft and is 28.1 ft in height at the overflow, how many gallons of 10.25% 
sodium hypochlorite solution will be needed if the tank is filled to 10% capacity? 

 

 

5. You have just laid 5,000 feet of 10 inch line and it needs disinfecting. How many lbs of 65% HTH 
chlorine will be required to dose the line with 25 mg/L? 

 

 

6. A tank is 60 feet in diameter and has a distance of 90 feet to the overflow. How many million gallons will 
the tank hold? 

 

 

7. You need to disinfect a water storage tank that has just been repaired.  You have decided to use 
AWWA Chlorination Method 3 to disinfect the tank.  This method requires you to make up a 50 mg/L 
available chlorine solution that will fill approximately 5% of the tank volume.  The tank holds 3 MG.  
How many gallons of water and lbs of HTH 65% available chlorine will have to be added to meet the 
above mentioned requirements? 
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Answers 
1. 188.32 lb  
2. 11.55  
3. 2.27 mg/L 
4. 50.2 gal 
5. 6.54 lb 
6. 1.90 MG  
7. 96.23 lb  
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Pumps Power and Pressure 
 

1. A flow of 555 gpm must be pumped against a head of 40 feet. What is the horsepower required? 
 
 
 
 
 

2. Based on the gallons per minute to be pumped and the total head the pump must pump against, the 
water horsepower requirement was calculated to be 18.5 whp. If the motor supplies the pump with 21 
hp, what must be the efficiency of the pump? 

 
 
 
 
 

3. You have calculated that a certain pumping job will require 10.1 whp. If the pump is 84% efficient and 
the motor is 73% efficient, what motor horsepower will be required? 

 
 
 
 
 

4. If 20 hp is supplied to a motor (mhp), what is the whp if the motor is 85% efficient and the pump is 80% 
efficient? 

 
 
 
 
 

5. Convert a pressure of 26 ft to pounds per square inch.A supply tank is located at an elevation of 118 ft. 
The discharge point is at an elevation of 215 ft. What is the static head (in feet)? 

 
 
 
 
 

6. A pump must pump against a total dynamic head of 70 ft at a flow rate of 700 gpm. The liquid to be 
pumped has a specific gravity of 1.3. What is the water horsepower required for this pumping 
application? 
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7. If the pressure at the bottom of the tank is 14.7 psi, what is the height of the water in the tank? 
 
 
 
 
 

8. The motor nameplate indicated that the output of a certain motor is 35 hp. How much horsepower must 
be supplied to the motor, if the motor is 90% efficient? 

 
 
 
 
 
 

9. What would be the horsepower on a motor that is rated at 16 amps and 440 volts? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Answers 
 
1.   5.6 hp 
2.   88.1% 
3.   16.5 hp 
4. 17 bhp; 13.6 whp 
5. 11 psig 
6. 97 ft 
7. 16.1 hp 
8. 34.0 ft 
9. 38.9 hp 
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Vocabulary Answers 

Pipe Vocabulary  

1. R 
2. G 
3. A 
4. Z 
5. N 
6. J 
7. E 
8. U 
9. L 
10. H 
11. W 
12. C 
13. Y 
14. P 
15. T 
16. M 
17. I 
18. Q 
19. V 
20. X 
21. F 
22. B 
23. K 
24. S 
25. O 
26. D 

 
Valve Vocabulary 
1. K 
2. E 
3. S 
4. Y 

5. N 
6. BB 
7. A 
8. DD 
9. FF 
10. T 
11. M 
12. P 
13. F 
14. B 
15. Z 
16. GG 
17. V 
18. R 
19. C 
20. L 
21. H 
22. AA 
23. EE 
24. X 
25. CC 
26. J 
27. D 
28. I 
29. O 
30. U 
31. Q 
32. W 
33. G 
 
Storage facility Vocabulary 
1. G 
2. K 
3. N 

4. C 
5. I 
6. P 
7. J 
8. A 
9. F 
10. L 
11. O 
12. H 
13. D 
14. M 
15. E 
16. B 
 
Disinfection Vocabulary 
1. O 
2. F 
3. H 
4. N 
5. B 
6. A 
7. M 
8. Q 
9. C 
10. K 
11. G 
12. P 
13. D 
14. I 
15. L 
16. E 
17. R 
18. J 
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