Water Distribution Prep
Class Grade 1-3
Range of Knowledge for System Layout, Valves, Meters,
Hydrants & Backflows.

Daniel Ward, Utilities Division Manager, City of Pleasanton, CA

 SET THE MOOD -To concentrate, create an environment that
supports clear thinking where there are little to no distractions.
Find a place where you can get some quiet time to review material
or study after the family goes to bed. Note: chewing gum or candy
can be a great way to stimulate the mind to be better focused
during these study sessions.

Study Tactics

 STUDY TO UNDERSTAND, NOT TO MEMORIZE -It is best to study
to understand the material so that you can use that knowledge to
pass an exam as well as to use it in your day to day work duties. By
putting into practice at work the material you are studying, you
will not only better comprehend the study material, you will build
your skill sets and ultimately build value within yourself.
 WRITE WHAT YOU READ -Summarize the material in your own
words on paper or make flash cards to help comprehend the
subject matter. Drawing pictures of the material you are studying
can also be a great learning trick for visual learners!

 DON’T PROCRASTINATE -Start studying the day you send in your
application to take the operator certification exam. Study 2-4
times per day and increase the intervals when the exam date gets
closer and /or the subject matter is becoming easier to retain.

Study Tactics

 QUALITY OVER QUANTITY- Short intervals (15-20mins.) of
studying are better than long sessions. The brain can only take in
so much at a time; take breaks to let your mind digest the material
and then go back to your books when you are eager for more.
 SET YOUR GOALS HIGH- To pass any course or operator
certification exam you need a 70% passing score. Most people tell
themselves when they are studying, “all I need is a 70%”. This
leads to minimal studying and sacrifices. Instead tell yourself, “I
want to get a 100%”, or “I want to Ace that test.”
 Lastly, Keep going! The best way to retain the knowledge gained is
to continue to use it. Try to get the next certification level as soon
a you can.

AWWA
Resources &
Water
Programs
Sacramento
State

AWWA EXAM
PREP APP

AWWA EXAM PREP
APP
▶ Developed by water industry experts
▶ See answer explanations, including equations &
formulas
▶ Track your progress with charts & detailed results

Get started today with these 3 easy
steps...

WATERWISEPRWATERWISEPRO TRAINING LLC

 "WATERWISEPRO" APP




Other Training
Resources





 There are three Types of Public Water
Systems:

What is a Public
Water System?

 Community public water system- Has 15 or
more service connections or serves 25 or more
persons for 60 or more days a year.( Municipal
Systems, Rural water Districts, Mobile home
parks)
 Nontransient, Noncommunity- serves an
average of 25 people who do not live at the
location, but the same people use the water
for more than 6 months per year.(Schools or
Factories)
 Transient, noncommunity public water
system-Serves an average of 25 persons per
day but only occasionally and for short periods
of time. (Hotels, Parks, Campgrounds,
Restaurants)

Water Distribution
System Layouts
There are three general ways in which
Distribution Systems are laid out:

 Arterial Loop System
 Grid Systems
 Tree Systems

Arterial – Loop Systems are designed to have largediameter mains around the water service area. Flow will
be good at any point within the grid, because water can be
supplied from four directions.

Arterial- Loop
System

Grid Systems have most of the water mains
interconnected, and they are reinforced with larger
arterial mains that feed water to the area.

Grid System

Tree Systems have transmission mains that supply water
into an area, but the distribution mains that branch off are
generally not connected and many are dead ends. This is
usually considered poor design because flow to many
locations through one pipe.

Tree System

Water System Valves
 Valves in the water distribution system serve many different
functions and many types of valves are used for special purposes.
 The Valves most often found in the water Distribution are Gate
Valves, Butterfly valves, check valves and control valves.
 Some of the specialized valves found in the distribution system
are Pressure reducing valves, Pressure relief valves, Altitude
valves, Air relief valves and vacuum relief valves.
 Valves need to be exercised (open and close fully) once every 2
years.

 Gate Valves use a restricting disk that is lowered
into a seat to stop flow. Gate valves are designed to
start or stop flow ,they should not be used for
throttling flows for long periods of time.

Gate Valves

 Rising Stem Gate Valve also known as
OS&Y(outside screw & yoke) have an extended
screw extending above the Bonnet. These types of
valves are used at well sites or pump stations and
are very easy to identify whether the valve is open
or closed.

 Non-Rising Stem Gate Valves are used in
underground applications on water mains and
hydrant laterals.
 Bypass Valves –If a large valve has pressure
only on one side of the gate it may be
impossible to open. Bypass valves are used to
let water into the unpressurized main to the
pressure on the two sides of gates so the
larger valve may be operated.( Test question)

 Butterfly Valves have a disk
that is rotated on a shaft
across the diameter of a pipe.

Butterfly Valve

 When in the open position, the
disk is parallel with the flow,
and when closed, it seals
against a rubber or synthetic
seat on the valve body or the
disk.
 The Butterfly valve is primarily
used for On-Off services. They
can be used occasionally for
throttling, but prolonged
throttling is not
recommended.

 Check Valves are designed to
allow flow in only one direction.

Check Valves

 The most common use in water
system is on the discharge side of
a pump to prevent backflow when
a pump is shut down.

 A foot valve is a special type of
check valve that is installed at the
bottom of a pumps suction that
prevents the pump from losing its
prime.

 Pressure reducing valvesoperate automatically to
throttle flow and maintain a
set pressure. (Globe valves
are used for Pressure reducing
valves.)

Pressure
Regulating &
Relief Valves

 Pressure relief valves- are
used to relief high pressure
from water hammer, failed
PRV valve, closed valves, or
other high-pressure scenarios.
The pressure the valve come
on is set and the valve works
automatically.

 An Altitude valve is used to fill a reservoir and
is controlled by pressure settings. The lower
pressure setting allows the valve to open and
fill the reservoir. The higher-pressure setting
closes the valve and stops the reservoir from
filling.( These valves are also known as
hydraulically operated Globe Valves)

Altitude Valves

 Air and Vacuum Relief Valves- Allow air to vent
from the main and if a vacuum occurs, they will
admit air into the system. They are a float
operated valve usually located at high points of
the system or on the discharge side of a pump.

Other Valves

 Corporation Stop- is connected to the water
main and the service line. It’s the main shut
off valve located under the street.

 Angle Meter (Curb) Stop- is connected to
the service line and meter. It’s used to isolate
the customer's service. It is located in the
meter box.

Water Meters
 Water meters are what generate the revenue
necessary to sustain all aspects of the Water Utility.
 Water meters measure the flow that the customer
use, the pump station pumps, the well produces or
the water that is bought from a retailer.
 Advanced Metering Infrastructure is allowing for
real time data capturing from any meter in your
system. It is changing the way we read meters and
capture data for billing and water loss.
 Water meters should be tested for accuracy
every 5 to 10 years and replaced every 15 to 20
years.

Positive Displacement Meters are used to
measure relatively low flow rates. They are most
commonly found in sizes ranging from 5/8” to 2”.
Nutating Disk:

Meters:
Positive
Displacement

Measures using a tilted disk that rotates as water
flows through the meter. The rotation is
transmitted through gears to a register. The
register then reads in gallons, cubit feet or cubic
meters.
Piston Type (Oscillating):

The water flows into changer and displaces a
piston and the circulating motion is transmitted to
the register. The register then reads in gallons,
cubit feet or cubic meters.

Velocity-type meters measure the velocity of flow

through a meter of known internal capacity. The speed
of the flow can then be converted into a volume of
flow to determine the usage.
Multi-jet meters are very accurate in small sizes and are

Meters:
Velocity Type

commonly used in ⅝" to 2" sizes for residential and small
commercial users. Multi-jet meters use multiple ports
surrounding an internal chamber to create multiple jets of
water against an impeller, whose rotation speed depends on
the velocity of water flow.

Turbine Meters-The flow direction is generally straight

through the meter, allowing for higher flow rates and less
pressure loss than displacement-type meters. Turbine meters
are generally available for 1-½" to 12" or higher pipe sizes
Compound Meters-is used where high flow rates are
necessary, but where at times there are also smaller rates of
flow that need to be accurately measured. Compound meters
have two measuring elements and a check valve to regulate
flow between them. The large meter is normally a turbine
meter, and the bypass meter is usually a positive
displacement meter.

Magnetic “Mag” Meters:
Water flows through a magnetic field and a small
electric current that is proportional to velocity is
electronically converted to a flow rate.

Meters:
Magnetic Meters
&
Ultrasonic Meters

Ultrasonic Meters:
Ultrasonic waves transmit upstream and downstream
through the pipe wall and liquid flowing in the pipe. By
measuring the difference in the travel time and
knowing the pipe size, the meter determines the
velocity and flow rate.
Transit time ultrasonic flow meters use two
transducers, which mount to the outside of the pipe
and function as both ultrasonic transmitters and
receivers. The flow meters operate by alternately
transmitting and receiving a frequency-modulated
burst of sound energy between the two transducers.

Pressure
Differential
Meters

Venturi Meters: Operate on
Pressure Differential. The
pressure at the throat and
upstream are compared. The
difference is converted into
gallons or cubic feet.

Orifice Plate:
It’s a plate with circular holes
installed in between flanges on
a pipeline. The pressure at the
plate and upstream are
compared and converted to
flow.

 Inspect Every Year.
 Install every 350- 600 ft. apart.
 Must Maintain min. of 20 psi during flow tests.
 Minimum set back from the curb is 2 ft.
 Velocity 0.5 – 3.0fps, max 5fps.

Fire Hydrants

Dry-Barrel Hydrants
 Dry-barrel hydrants are used in locations with freezing
weather.
 They have a main valve and a small drain valve in the base
that allows the barrel to drain when the main valve is
closed.
 An advantage is that there is no discharge of water when
a fire hydrant is broken.

 There are 2 different styles of wet barrels: Dry top (shown
to the right) and wet top. On wet top dry-barrel hydrants
the threaded end of the operation mechanism is not
sealed.

Wet Barrel Hydrants

 Wet-Barrel hydrants are filled with water all the time
and are not suitable for locations with freezing
weather.
 Each nozzle on the hydrant has a separate valve.
 The isolation valve for the hydrant is usually located in
the street.

Hydrant Color Coding
 Painting the fire Hydrants according to their capacity
helps utilities and fire department determine the most
effective hydrant for fighting fires.
 Paint the tops or caps to make them easily visible day or
night.
 They can be rated by available flow or based on water
main size.

Cross Connection:
Cross Connection is a connection between a drinking(potable) water
system and an unapproved water supply. The mixing may lead to
contamination of the drinking water supply.

Backflow is the flow of any water, foreign liquids, gases, or other
substances back into a potable water system. Thera re two conditions that
can cause backflow: backpressure and back siphonage.
 Backpressure is a condition in which the foreign substance is forced into
a water system because it is under a higher pressure than the system
pressure.
 Back siphonage is a condition under which the water system pressure is
less than the atmospheric(i.e., it is under vacuum) and the foreign
substance is essentially sucked into the potable water system.

Backflow Devices:
Air Gap
Air Gap is a physical separation between
potable and non-potable service.
 They are used where there is a high risk for
health hazard.
 The gap distance is 2 X’s the diameter of the
inlet pipe and no less than 1”

 The most positive method of protection

Backflow Devices:
Reduced Pressure Zone
 Reduced Pressure Zone(RPZ device) consists of 2 spring
loaded check valves with a pressure regulated relief valve
between them.

 If there is a potential back siphonage situation, both check
valves will close and the space between them is opened to
atmospheric pressure.
 If there is a backpressure situation both check valves will close,
if the 2nd check valves leaks by it will escape through the center
relief valve.
 Installed in situations where there is a high-risk health hazards.
 Safer than one or two check valves, not as positive as an air
gap.
 Must be installed where the relief port cannot be submerged.
 Protects from Toxic Substances
 Needs to be tested every year by a certified tester.

Backflow Devices:
Double Check Valve
 A double-check valve backflow preventer is
designed similarly to a an RPZ except there
is no relief valve between the checks.
 The protection is not as positive an RPZ
because the possibility of the check valves
leaking.

 They are not recommended for use in
situations where a health hazard may result
from a valve failure.

Backflow Devices:
Vacuum Breakers
Atmospheric Vacuum Breaker also called antisiphon valves are designed to be used
on connections where there will be no backpressure.
 Designed for intermittent use.
 Typically used for irrigation systems

 Very low protection
Pressure Vacuum Breaker is similar but is designed to be used under pressure for
long periods of time.

 Should never be used where there is a possibility of backpressure.
 Must be installed 12” above the highest fixture on the discharge piping.
 Very low protection

