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Water Meters: 
The Good, The Bad,

And The Reality

What Is A Meter?



Water Meters

The Cash Register of The Water 
Purveyor



A Good Metering Program 
Is Necessary for Water 

Conservation

• You Can Not Manage What You Can 
Not Track



Meter Size?



Types of Meters

Water Meters, By Zane Satterfield. And Vipin Bhardwaj, engineering scientists



Positive Displacement  Meters
This type of meter works by measuring and 
registering the number of times the meter 
chamber, whose volume is known, is filled and 
emptied.

ADVANTAGES:

• Measures wide variations of flow

• Needs no straight pipe upstream or downstream

DISADVANTAGES:

•Low flow rates are not detected on meters over (2) two inches in size 

•High head loss at high flows  

•Foreign matter or corrosion will stop or cause loss of accuracy



Types of Displacement
Meters

 Nutating disc meters
 Piston meters
Positive Displacement Meters



Velocity Meters
Operate on the principle that water passing through a 
known cross-sectional area with a measured velocity 
can be equated into a volume of flow. Velocity meters 
are good for high flow applications.

ADVANTAGES:

Used for large flows, low head loss

DISADVANTAGES:

Inaccurate at low flows



Types Of Velocity Meters
 Turbine 
 Venture
 Multi-jet
 Propeller
 Magnetic
 Ultrasonic
 Orifice



TURBINE Meters
Have a rotating element that turns with the 
flow of water. Volume of water is measured 
by the number of revolutions by the rotor.



Venturi Meters
Have a section that has a smaller diameter than the 
pipe on the upstream side. Based on a principle of 
hydraulics, as water flows through the pipe, its 
velocity is increased as it flows through a reduced 
cross-section area. Difference in pressure before 
water enters the smaller diameter section and at 
the smaller diameter “throat” is measured. The 
change in pressure is proportional to the square of 
velocity. Flow rate can be determined by measuring 
the difference in pressure. Venturi meters are 
suitable for large pipelines and do not require much 
maintenance.



Multi-jet Meters
Have tangential openings in a chamber to 
direct the water flow across a rotor with many 
vanes. Flow is measured proportional to the 
speed of the rotor.



Propeller Meters

Have a fan-shaped rotor that spins with the 
flow of water. A recorder is attached to the 
rotor to register the readings.



Magnetic Meters

Have an insulated section through which 
water flows. The flow of water induces an 
electrical current that is proportional to the 
velocity and hence the flow rate.



Ultrasonic Meters

Send sound waves diagonally across the 
flow of water in the pipe. Changes in the 
velocity of water are converted 
electronically to change in flow rate.



Orifice Meters

Work on the same principle as venturi 
meters, except that, instead of the 
decreasing cross-sectional area, there 
is a circular disk with a concentric hole. 
Flow rate is calculated similarly to the 
venturi meter by measuring the 
difference in pressure.



Compound Meters

Used where the water demand varies 
widely

Two meters in one:
Has a positive displacement meter for 
the low flows and a velocity meter for 
the high flow



Meter Installation

FOLLOW THE
MANUFACTURES

INSTALLATION 
REQUIREMENTS!



Velocity Meter
1. A minimum of ten pipe diameters of straight 

pipe, upstream of the meter
2. Five times down stream
3. Do not install elbows, bends, nonconcentric 

reducers, check valves, back flow preventers 
and/or pressure reducing devices within 10/5

4. Full open flow components may consist of 
straight pipe, full open gate valves, bypass 
tees and concentric reducers (1 nominal 
reduction only)



*AWWA M6 Water Meters





































Meter Selection
Choose the right meter for the job

Know the flow demands: high or low

Displacement meters are not designed 
for continues high flow.

Velocity meters are not good at 
recording low flows.





METER TESTING

Test all new meters:
Large meters every 2 years

Residential meters every 10 to 15    
years. 



Well Head Meters Need 
Testing

Good metering is necessary for  tracking 
non revenue water.



Save the Cost of Testing

• How can you prove a meter is bad 
without testing it?



Tracking Usage

History: 3-year minimum

Establish a base line

Look for anomalies in usage





Winter Total Winter Total Winter Total
Year Average Units Year Average Units Year Average Units
2003 353 9175 2003 41 3662 2003 117 4646
2004 342 8560 2004 38 3155 2004 105 3920
2005 287 7284 2005 7 2107 2005 9 2715
2006 195 8721 2006 1 2790 2006 3 2320
2007 176 6154 2007 1 2466 2007 11 1840
2008 94 6229 2008 0 2321 2008 12 1831

Phase 1 Phase 2 Phase 3
102 Apartments 14 Apartments 52 Apartments

Winter Average?

•No irrigation 

•Water usage at lowest

Analyzing Usage

•Estimate average usage per apartment

•Fixture type, number; occupancy rate



Analyzing Irrigation Meters

Estimate approximate usage

1) Square footage of landscaping
2) Type of landscaping
3) Water requirements in your region



Conclusion
Meters need to be properly selected, 
installed, maintained and tested in 
order  to insure that water resources 
are measured properly.



Thank You

Lonnie Burke  
resourcewise@yahoo.com
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