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gter — Types, Installation
~  and
‘.Flow Measurements
a for
Water and Wastewater

‘ Water Meters

y is water measurement important?

E >
= Produce Revenue to cover expenses
" Means t‘harge each customer

equitably!

Hawai’i Rural Water Association . Prevent the waste of water
2 Leak detection ... unaccountable water/non-revenue
2 Minimize load on the wastewater facility and

measure for billing purposes.

of any method,

~ Meter eadmg . revenue o .
 generating Meters:
> Good'metering is necessary for
tr g hon-revenue water
-

| of the water produced by a utility does NOT reach
te;:ged destination!
-
Some of the water that does arrive at its intended
destinationis NEVER paid for ....

>IW Failures

" 'Meter Inaccuracies

Because of inaccurate meters...

Because some locations are unmetered...
Because of theft

Leaks

Speaker: Gary Byrd, HRWA 1
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Increased Operating Costs

/ ‘He  Market Drivers

Increased Focus On
cilities Revenue Recovery
(nfrastructure)
‘ METER Declining

Rising Water CHANGEOUT Government

Demands

Funds

A Meter Replacement
Increasing

Problem Of Commitment To R onsive
u ted Increasing Meter Than Repair
g e Reading Efficiencies

For Water

MeterSelection
> \helecting meters, look for:
>

> the ability to measure and register your anticipated
flow levels

> The ability to'meet required capacity with minimum
head loss

> Durability

> Ruggedness

> Precision of workmanship
> Ease of repair

> Availability of spare parts

Install as close to property line as possible
Lid of meter box should be flush with ground

Follow manufacturers installation requirements or
water agency codes

Use proper tools and fittings
Public safety --- Operator safety

Speaker: Gary Byrd, HRWA

>
;Déte‘l'ng Meter Si

> “to consider when select
meter: .
> Expecﬁ m!tomer demand
> Press| conditions

November 14, 2012

1ze

ing the right size

> Friction losses in service line, meter and customer

plumbing
> Range of flow rates
> Allowable pressure losses

o
MeterSelection

> \helggting meters, look for:

> Freedom from irritating noise
» A reasonable price

> A manufacturer with a good reputation in

= Quality products

= Availability of replacement meters and spare parts

= Delivery times
= Warranties

STREET

‘Tonghiok™

1 wouse
/| Founpamon

IronYoke
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PROPERTY LINE
CITY OWNERSHIP ENDS \

CURs
GROUND LINE \ \

EXPANSION Lt

ooP oRr
‘GOOSENECK TO PREVENT g
& STRAIN OR VIBRATION
=1
8 ?)
/ sw.ss COPPER TO COPPER
/ MPRESSION GOUPLING UNION.
WATER: [IF REQUIRED}
A\ MAIN TAPPED AT ABOUT 2 C'CLOCK,

0.68m T0 081m

NEVER 85 W & cft Ok BRCAlIse
NGER OF DISTURBING
CEIMENT ON BOTTOM OF MAIN.

7
&

GURE STOP PLACED BACK FROM
MENT

B S
PL.TO AVOID ENGROACHS

BY FENCES ETC. ALSO

PROVISION FOR PcsslBLE FUTURE
INSTALLATION OF

(1) MAIN STOP BRASS. MUELLER THREAD (MALE) WITH SUITABLE END
CONNECTION FOR COPPER TUBE BURIE!

COPPER WATER TUBE CONFORMING TO A S.T.M. B8B
TYPE K SOFT, ANNEALED AND SURPLIED IN COILS

(3) CURB STOR BRASS, END FOR COPPER TO IRON PIPE THREAD (FEMALE)
OR END FOR IPS POLYETHYLENE PIPE TO 1P, THREAD (FEMALE)

"NO-CO-RODE® PIPE 100mm DIA. (UNMETERED SERVICE ONLY)

(2) COPPER SERVICE

(4) SERVICE BOX

(5) SERVICE BOX COVER CAST IRON, DWG. NO. TF 55 (UNMETERED SERVICE ONLY)

EE @

. -
" Touch Read

Speaker: Gary Byrd, HRWA

November 14, 2012

-—
" Manual Read

¥ b N

r

EE @
P

AMRN(Automatic Meter Read)
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“MeterSelection
> hen-choosing which type of meter your
needs, keep in mind that:

> Displacement meters are not
designed for continuous high flow.

> Velocity meters are not good at
recording low flows.

» Know your cost factors: Positive
displacements vs. compound

hy i curacy important?
venue, Revenue, Revenue!!!

‘i’

- S'm’f)w \Water Meter Brands

_ Neptu

. 8&
 Badger
. Master Meter
= Precision

- ABB

-~ Hersey

> All meters should conform to AWWA C700
Standard

Speaker: Gary Byrd, HRWA

November 14, 2012

ommonly Used Meters
s -

In small water distribution systems
> displacement

> Compound

> Velocity or turbine

In larger water distribution systems
> Proportional

> Venturi

> Orifice

> Pitometers
> Magnetic

> Sonic

> Detector check

5/8“ il 1ll

:de‘émall‘F low Water Meter

~ Computer Aided design
. Bronzeouter case

=n Some plastic'or composite internal parts
~ Less pressure loss with better design

> Visual Read

> Touch Read

> (AMR) Automatic Meter Read
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Sy ILVIeter Operation

> ows through the meter’s strainer into the

‘ measuring chamber.
> ater flowing into the measuring chamber

drives the piston

> The piSton is balanced in the measuring chamber
and.oscillates around a central hub

> A drive magnate transmits the motion of the piston
to a driven magnet located inside the sealed
register

> The driven magnet is connected to the gear train in
the register that is displayed on the register dial
face.

et .
w & 2
Piston‘Meters -
—_—
Mer‘can be installed in any position: horizontally,

vertically o'|‘n inclined pipelines, maintaining
optimum performance with no loss of accuracy.

ating Disc Meters
il Measures water in discrete volumes

2. Basicé‘li}bﬁlls a cup, measures it and then
pours it out

Speaker: Gary Byrd, HRWA

November 14, 2012

itive Displacement Meters
g -

ring the number of times the meter
chamber, whose volume is known, is

Th' t_y[; of meter works by measuring and
filled aﬁ emptied.

> ADVANTAGES

> Wide variations
> No straight piping

> DISADVANTAGES
> Low flows not detected in sizes over 2”
> High headloss at high flows
> Foreign matter or corrosion

|

Nutating Di

Measuring
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Drive Magnet

Chamber Top

Chamber Bottom

DIVISION
PLATE

Precise water measurement
PISTON MCEI-?EPEAJEIIEBII:IG * Dual port measuring chamber

(Top View)

Oscillating Piston Meters

—

Precise water measurement
+ Dual port measuring chamber

Precise water measurement
* Dual port measuring chamber

Speaker: Gary Byrd, HRWA 6



MIWOA Continuing Education November 14, 2012

Speaker: Gary Byrd, HRWA 7
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- Oscillating Piston Meters

||[

Precise water measurement
+ Dual port measuring chamber

ol ﬁa}l Meter Repair
- hnﬂl water meter registers carry a 25-

year warranty.

T’ré‘Shoot'mg Small Meters
o

" When a meter is removed from service and brought to
ithe shop, it is‘always advisable to run an accuracy
test prio‘ disassembly,

S If yourﬂgister is malfunctioning and it is
within the warranty period, talk with your
meter distributor and they should replace it,
no charge.

> Most encoder registers carry a 10-year
warranty

~ Always note in particularly the low flow test results ( s
GPM for 5/8” size meter). Inaccuracy will normally
show up first at low flows in older meters.

> Excessive wear in meters may be caused by pipe
chips, chemical deposits, other foreign material.

Superior register design
+ Protective Bonnet
+ Tamper resistant Security Screw

Superior register design
» Upgradeable and easy maintenance

Speaker: Gary Byrd, HRWA 8
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:Métisiﬂons"

| .
ol eter Testing and Repair

. \%meter is removed from service and taken to
the irshop, what is the first thing that should be
done? -

* Test the meter.

If you cannot run a test on the meter
right away, what should you do?
* Cap one end and run water into it.
Why?
* The water keeps the deposits soft and makes
dismantling easier

o .
MeterfTesting

T basic elements to meter testing

> Runmnga number of different rates of flow over the
ge of the meter to determine overall

> Passing known quantities of water through the
meter at various test rates to provide a reasonable
determination of meter registration

> Meeting accuracy limits on different rates for
acceptable use

Speaker: Gary Byrd, HRWA

November 14, 2012

ftei Meter Testing

_L'h a loss of revenue for your utility, meters
must elthel’byleld tested or brought in periodically
for testiwn repair.

~~Whether a water utility tests its own meters or has
someone else do it depends on the staff size, time
available, facilities and the size of the meter

4 ﬁll.\Na'l’er Meters

"= There are literally millions of displacement meters in
S| in the U.S.

" These met&*qrea a sizable investment for the
utilities.‘

amHowever;theirreal value cannot be realized unless
they function properly.

~All modern meters contain magnetic couplings, sealed
registers and synthetic chambers.

» The success of these materials and designs have
eliminated the need for many meter repairs as
compared to 30-40 years ago.




MIWOA Continuing Education November 14, 2012

r Meter Testing or Replacement [~

- >
£ ftenShould'meters be tested or should the .\ cd -
consider replacement? L -

“AVlWA RECOMMENDATION

-
> 5/8%=1" Meter Every 10 years
> 27 Meter Every 4 years
> 3K Meter Every 3 years
4” Meter Every 2years
6” & Larger Meter Every Year

_Summary

meters are subject to wear and
deterioration Major causes?

».,
> The ﬂte%f wear and deterioration is

directly related to how much the meter is
used and the quality of water.

> Over time, all meter efficiency decreases

> The larger the meter, the more often it
should be tested.

Let the meter work for you!

Speaker: Gary Byrd, HRWA

>Mential meters should have an
accurz:fof between 98.5 to
101.5% or 100% + 1.5%.

> Larger meters can have a wider
accuracy range, but normally not
more than * 4%.

4 ¢onclus”|on

h modern meter engineering and design,
materiafcssts, many utilities have limited their
scope of repairs

> Although cost-effect repairs may now be
limited and unpractical, testing of water
meters should continue to assure equity
among customers and to assure minimal
revenue loss

> “Dual” plumbed
system

> Purple piping,
fittings or meter
indicate recycled
water system used
only for irrigation

10
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e
iy
Compound Meters
b=
> tomatic valve enables high flows to be
m tkrough the turbine side of the

compound meter

> Low fldﬁ measure through displacement side
of the compound meter

> One or two registers depends on design
> Accurate over a wide range

> Slight loss in accuracy or registering at the
changeover point between the two meters

Speaker: Gary Byrd, HRWA

November 14, 2012

:i;;arg*‘te‘[ Meters

%ypicglly, the largest 10

percent of the meters in your
system measures 40-60
percent of the systems
consumption.

> Especially true in large cities

v .
~Compeund Meters
G

Used where demand varies
> Schools
> Hospitals
> Hotels office complex
> Office complexes
> Modular home estates

--’----"---—-*

Closed valve Open valve

11
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> Pr peller‘
» Multi-jet
> Venturi

> Magnetic
> Ultrasonic
> Orifice

o

-
[

Speaker: Gary Byrd, HRWA

November 14, 2012

_High Melocity Meters

a known cross-sectional area with a
measured velocity can be equated into a volume
of flow. Velo meters are good for high flow
applica s. Usually use in 3” or larger lines

> era-te on the principle that water passing

> ADVANTAGES

> Used for large flows
> Low headloss

> DISADVANTAGES

> Inaccurate at low flows

:Tu‘rbmeiers'

> ve a'rotating element (rotor or bladed wheel)

@amber that turns with the flow of water

» Volume of water recorded on the register is
almost in direct proportion to the number of
revoluti made by the rotor

Flow is measured by the number of revolutions
by the rotor

Low friction loss
Size to the flow

Suitable for higher flow: industrial, utility and
agricultural applications

2" up to 20”

ELECTRONICS
+WTI00 (pulse output)

+WTIOI (1ate/toldl, 420 mA)

+ WTI02 (4-20 mA)

+ WTI04 (batlery-powered rote/fotal)

o
+ high-qually ruby jewsl
bearings

12



MIWOA Continuing Education November 14, 2012

¥ 4 s ; A - ! y
. . uracy-over Time
_;A)(Imw TURBINE METERS - ‘»’ "

7 years

8” Turbine Meter

Propaller Meters Propaller Meters

> Like turbine meters, propeller is turned by the flow of ~ Have a fan-shaped rotor that spins with the flow
w vement transmitted to a register . A recorder is attached to the rotor to

> Larger proﬁ'l' meter, the propeller may be smaller in AC er.thpfeadmgs.. 4
diameterin relation to the internal diameter of the pipe ~ Used P'*a" for main line flow measurements
Primarily used for in-line measure where flows do not ~ Wear out faster
change abruptly > Debris will jam prop
Can be built within a section of pipe
Can be saddle mounted
Friction loss generally less than a turbine meter

Stealghtening vanes

Speaker: Gary Byrd, HRWA 13
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;Cu't-mpellerMeters _.Cu't-mpellerMeters
Lo

Multl‘ﬁeierf

> Iti blade rotor mounted on a vertical spindle
cylmdrlcal measuring chamber

> Water flms tm‘ough several tangential openings and
around circumference, leaving the measuring
chamber through another set of tangential openings
placed at a different levels in the measuring
chamber

Flow is measured proportional to the speed of the
rotor.

ETERS ?

> ve a section that has a smaller diameter than
ipe on the upstream side.

> Ba n a principle of hydraulics, as water
flows throughithe 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.

Low friction loss

£ vamepiae

Speaker: Gary Byrd, HRWA 14
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.-
'VENTURI METERS

Venturi meter

Faraday’s Law

“A conductor moving
through a magnetic
field will induce an
electromotive force
proportional to the
velocity of the
conductor”

#I'e logy.Strengths

eature: Benefits:
~_High + Exceeds AWWA accuracy
curacy: standards for conventional
+/- Og or 0.5% meter technologies.
99,']700_2;% + Turbine Meters: +/- 1.5%
98.5% to 101.5%
* Propeller Meters: +/- 2.0%

98.0% to 102%

|

Speaker: Gary Byrd, HRWA

-
M

ég‘ WIETETS

November 14, 2012

> mmBnIy called “Mag meters”
> flow by means of magnetic field

» Water pasﬁn‘through the field induces a small

electric-current flow
> Proportional to the water flow

Current is converted to measure of water flow

(VELH]

> Dirty waters

> Wastewater

» Corrosive liquids

Strengths

+

Technolo

e: Benefits:

‘»tomrl)letely

No Pressure Loss =

pen less pumping energy

low T u.be design required

* No Moving Parts = no
wear, no maintenance.

* No “Water Hammer”

Issue

e #I’eﬁoolggyStrengths
-

Featug? -

METER SIZE: 8~
MAG METER
TURBINE METER

Wide flow
range 0.1 to
39.4 ft/sec flow

velocity for all PROPELLER METER

Sizes COMBO METER

Typical Examples:

FLOW RANGE
20 to 5,975 GPM
20 to 3,500 GPM
100 to 1,500 GPM

1-1/4 TO 4,500 GPM

15
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ITﬂologyStrengths
‘ Nt hlghly
Benefits:

dls urbances
3 Installation Requirement:
Only 3 diameters of

Straight pipe upstream &
2 diameters downstream

Minimizes meter vault size

=~ Reduces installation costs

iderations
»Meter Size?
hngtallatlon Location in

li ae’

> Meter Mount or Remote
Amplifier?

> Vault installation?

> Grounding !

> Available power supply?

[
-

lnsfal‘ Recommendations

Speaker: Gary Byrd, HRWA

November 14, 2012

/ Wej;er Limitations

"~ Power required
» Pipe must be full
»Conductive fluid required

> Power outage-“stops
registering”
> Total retained in memory
indefinitely

Installation
mmendations

QCan install Mag meter in
vertical or horizontal piping
‘configuration

> Recommended installation
is in vertical location - liquid
flowing upwards; assures
full pipe condition

| - 5
Install I%ecammendatlons

16
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Open Discharge
Horizontal Instaliation

Open Discharge
Horizontal

B g
“Ultra Iyleters
A typicalultrasonic water meter consists of a
nsor and an electronic console.
> sor has two ultrasonic transducers (A
and B) built into its body.
> Each transducer functions as both ultrasonic
transmitter and receiver.
> The electronic console operates the two
transducers by alternately transmitting and
receiving a burst of sound energy and measuring
the transit time that it takes for sound to travel
between the two transducers.
The difference in the transit time measured is
directly and exactly related to the velocity of the
water in the pipe.
The flow-rate is calculated from the measured
velocity and the pipe inner diameter.

Orifice'Meters
> ork'on the same principle as venturi
, except that, instead of the

decreasTng cross-sectional area, there is
a cireular disk with a concentric hole.

> Flow rate'is calculated similarly to the
venturi meter by measuring the
difference in pressure.

Speaker: Gary Byrd, HRWA

November 14, 2012

Typ

= 3

~ commercial

and industrial
applications
with available
po&r supply

> Well pump

stations
> Replacement of

propeller
meters

Transducer
Upstreamside

*

Wall Thickness Transducer

|, Vena Contracta
e

17
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Detegtor Check Meters
easure daily use

> Emergquy main line flow, such as
fire, by-passes meter

> Weight loaded check valve remains
closed under normal usage, opens
under increased flow

roper Installation
_—

stalliﬂg Turbo and Compound meters with a

strainer, a minimum of (5) pipe
, diameters of straight, unobstructed pipe should be
lled upstream of the meter. Turbo and Compound

meters installed without a plate strainer, a
minimum (10) pipe diameters of straight
unt‘ructed pipe upstream of the meter.

butterfly or gate valves be (5) pipe
diameters or more upstream of the meter when using a
strainer. butterfly or gate valves can be used
downstream of the meter.

install pressure reducing devices or check

valves upstream of the meter.
Check valves be located at least (3) pipe
diameters downstream of the meter and the bypass line.

Turbo Installation

By-Pass (Permanent or Temporary)

Smith-Blair Fire Hose
#912 Flanged /Adapter or
Coupling Gate Valve
Adapter

e Valve (Open) Nipple

November 14, 2012

pound:Vs. Turbine

compounds & turbines are
xcellent

> Complement each other
> Analyze your own factors
> Youdecide what is best
> Use resources:

> AW.W.A. M6, C701, C702, C703
standards

> Specific manufacturers’ literature

roper Installation

i —
5 re redjcing devices be located at least
pipe diameters downstream of the meter.

& Install backflow prevention devices according to state
sd local regulations. They be located at least
(5) pipe diameters
Til-. If the backflow prevention device is

ins.ed before the meter, a minimum
of (15) pipe diameters of straight, unobstructed
pipe and a strainer are required upstream of the meter.
The service saddle (or reducing tee) which is used for
field accuracy testing should be at least (2) pipe
diameters downstream of the meter.
A bypass line with associated valves is recommended
to perform routine maintenance and testing of the meter
without disrupting service to the customer.

Sensus SRH Compound —
Built-In Test Qutlet

kO e e | P Cmping
Upstream \ — \ / Downstream
. h '/ 7 I —/Rﬁn
hiE) | N\ ]

iR s

| R

i
f
f
i

Upstream =] Downstream
N U
Direction of / i o
_»5 Diameters - Sensus 2 Diameters jth-Blai
Water Flow of Straight  Strainer and Downstream g;nrmg o 32!5:%
Pipe Turbo-Meter of Turbo-Meter Saddle

\
Compound Installation - sritsrouping

Speaker: Gary Byrd, HRWA

18
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1pound / Turbo " General Rule of Thumb
acteristic Turbo Compound 4
e w0 Compound 4 COMPOUNDS
Flow Ran 100:1 1000:1 ‘q‘ »
Low FI‘ensﬁivity Good Excellent ‘

Head Loss Excellent Good

Maintenance Periods Extended More Often TURBOS »
Purchase Price $X $1.5X - 2X

Selected Meter
Turbo
or

Compound

- 2
Condo or Apartment Complex Automatic Car Wash

Selected Meter | GENERy Selected Meter

Turbo sadhd: Sy G Turbo
or 0] e 'éu YR or

Y.

Compound =T Compound

Large Manufacturing Facility Small Motel Building

Speaker: Gary Byrd, HRWA 19
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Selected Meter ‘ - Selected Meter
Turbo Turbo
or +] or

Compound TR - Compound

S

Large Hotel Complex

;AM " S
o
Automatic'meter reading (AMR)

refers to an automated process of
collecting meter reading data.

elopment of Meter Reading Technologies
Re r Automatic Reading .~

ol - Orbiting
> More efficient Satelite Based
i = o L o i Inbound Telephone Based AR
> sa ety ‘ A - RF with Mobile _ .. _ /< — - RS utound
B , ; -

Interrogator Telephone Based

H d al adio Frequenc; AMR
» Can be retrofitted to &% ... & S et ,,
- o il e - with Software Close Proximity Touch-Pad
existing meters | - Encadar System wih Hand-Held

Encoder with Hand-Held — * = _
DataCollectorand - —- =" ~Generator System with Hand-

; c ustomer ‘ : d Software Held Data Collector and Software

information/usage easily romoiel Hanct-Held Data Collector  Biling Sftware

Meters-— Interface

accessed x:::a' ----- - PC Based Billing System-Manual Meter Reading/Data
Conversion

Direct Read Meters, Meter Reading

Speaker: Gary Byrd, HRWA 20
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e
\-‘

Direct Read Meters, Meter Reading Books

Generator
Remote
Meters-
Manual

Lo _ Generator System with
Hand-Held Data Collector

and Software
** Hand-Held Data Collector / Biling Software
Interface

ised Billing System-Manual Meter Reading/Data
Conversion

Direct Read Meters, Meter Reading Books

Speaker: Gary Byrd, HRWA

November 14, 2012

----- -PC Based Billing System-Manual Meter

Reading/Data Conversion
Direct Read Meters, Meter Reading Books

Hand-Held Data Collector / Billing
.- Software Interface

hsed Biling System-Manual Meter Reading/Data
brsion

s, Meter Reading Books

-
Plug-In Mechanical
Encoder wi and-
Held Data Collector
and Software

Generator
Remote
Meters- =
Manual

21
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Close Proximity

Touch-Pad Encoder

System with Hand-
| ‘Held Data Collector

afbr System with Hand-
#a Collector and

/ Biling Software

4| Meter Reading/Data

qF with Mobile
terrogator
Wal Radio"Frequency
S ith Interrogator with
Software
Plug-In Mechanica
Encoder with H:

Data Collector 2|
Software

Generator
Remote
Meters- =

ent of \Meter Reading Technologies

_—

Inbound Telephone
Based AMR

..... ~ Outbound

Inbound Telephone Fixed Network Telephone Based

AMR
ummITY
Proximity Touch-Pad
r System with Hand-Held
ollector
with Hand-
br and

Software

bading/Data

Speaker: Gary Byrd, HRWA

November 14, 2012

uency System
witl terrogator and
oftware
Plug-In Mex
Encoder wit

Data Colle
Software

Generator
Remote

Manual
Read

HI_ Qutbound Telephone Fixed

Netwo rk Outbound

UTITY | CENTRAL OFFIC END USER Telephone
Switehed Based

Ptk ] AMR

Lieh |

infram
ouch-Pad

vith Hand-Held

Fixed Base
Network

..... — Outbound
Telephone Based
AMR

_Close Proximity Touch-Pad
Encoder System with Hand-Held
Data Collector

System with Hand-

h Collector and

/ Biling Software

Meter Reading/Data

22
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. Low Earth
Orbiting Satellite
Based AMR

AM efits

Im‘ Customer Service
> Timely & Aecgate Billing

> Eliminate Estimated Reads
> Eliminate Need to Enter Customer Premises

> Reduce Customer Complaints

_:E|é of Improved Efficiency

7 Key Element of AMR Efficiency is Meter
Productivity

» Estimate of Potential Improvements are . . .
> Scan system: 350 to 450 reads/day
= Estimated cost/read 50¢ - 65¢

> RF HH Drive-by: 1,800 to 2,200 reads/day
= Estimated cost/read 10¢ - 12.5¢

> RF Mobile: 6,500 to 8,000 reads/day
= Estimate cost/read 2.5¢ - 3.5¢

> Up to 96% reduction in reading costs based on
reader costs of $58,500/year fully loaded

Speaker: Gary Byrd, HRWA

November 14, 2012

AM efits

tions | Meter Reading

Qm%i

> Staff — 50%

> Read Time — 47%

> Re-Reads

> Human Error

> Confined Space Issues

> Possible Injuries

> Vehicles, Gas, Maintenance, Depreciation
> Personnel Issues

> Overtime

AM efits
Revenue Protection
> Th tection / Deterrent

B3
> Tamper. Detection / Deterrent

> Unaccounted-for Water
> Replace Inaccurate Meters

> Lower Water Production Costs

R Can Help Solve
Numerous Utility
Problems if the System
Selected is the Correct
One.
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Reading Softwar
I&Iapping Program

2 e (L2 LI LD 1 [ | Sl B2
Ve [ Sea# [ Meterd [ | Staws | Nome [ indd [ SOt L

o Meter Details [0001 25009 4 unread 18311 Linksway House
— Meter Details|0002 A unread 27333 Santa Mo House
Meter Details|0003 aunread 37448 N.Santa NHouse
ﬁ‘ Meter Details| 0004 A unread 4River Point Read Front or B Near Day Care¢Q
—‘Q. = Meter Details|0005 1840050 4 unread SRiver Point  LandsEnd Front of Store 0
& zoom out Meter Details| 1006 1190014 4 unread 6-Test Unit & Back 40 Field ~ Soft Test a
@ zoom oefau: Meter Details| 1007 0003333 4 unread 7-Test Unit 7 Back 40 Field Garage a
B Zontiters | Meter Details|0008 1840037 4 unread 8River Point LandsEnd Front of Store 0
Meter Details|0009 1160019 4 unread SLandsEnd Back 40 Field  Soft Test Tam|0
Meter Details|0010 1190003 4 unread A-TestUnit 10 Back 40 Field  Soft Test a
Meter Details|0011 1190008 4 unread B-TestUnit11 Back 40 Field  Soft Test a
Meter Details|0012 1190013 4 unread C-TestUnit 12 Back 40 Field  Soft Test Tam 0
Meter Details| 1013 1260051 4 unread D-TestUnit 13 Back 40 Field Garage a
Meter Details|1014 1160043 4 unread E-TestUnit 14 Back 40 Fisld  Garage
Meter Details| 1015 1190028 4 unread F-TestUnit 15 Back 40 Field Garage
o [

Reading maters Progress: [ 0% Meters Left: 15 of 15

[-Map Control

[Reading meters Progress: Meters Left: 4 of 4

:l'ef idy.MetEr

> ed on fire hydrants for temporary use at
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EVICES USED FOR OPEN
FLOW MEASUREMENT

-

> Mhannel flow measurement is often used
to measure the influent and effluent flow of
wastewater treatment plants.

> Howev@, because of inaccuracy and other
problems, open rectangular channels are
seldom used as flow measuring devices
themselves.

> Flumes and weirs are commonly used devices
that refine the measurement of flow in open
channels and make it more accurate.

November 14, 2012

 FLOWIMEASUREMENT

> Wasurement devices are critical when it
col 0 properly operating treatment facilities and
reporting disdwrge volumes for permit compliance
purpose
Flow measurements are taken on the influent,
effluent and recycle flows of large treatment plants
and are taken on the effluent of small facilities, at a
minimum.
Without flow measurement, operators do not know
the hydraulic and organic loading to their treatment
plant or the effluent loading rates discharged to the
receiving waters.

'FLUMES

-

> M i @ iS a constriction within an open channel.
er a constriction occurs the level will rise

within the channel.

> The more flow'in the channel, the higher the water

level will rise.

If the flume is installed rroperly, no surging will

occur and the water will be moving through in a

plug flow fashion called laminar flow.

Under these conditions, the velocity through the

flume will be fixed.

Because of this, we only need to measure the head

rise at a specific point in the flume to determine the

cross sectional area, (the width is fixed).

>
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7
PARSHALL FLUME

> is information we can determine flow using
the' Q'=AXxV formula, (but it is more convenient to
use a graph that is prepared specifically for the size
and type of flume that we are using).

The most common type of flume used to measure
flows in wastewater plants is the Parshall flume.

Parshall flumes are popular because they are

inherently self cleaning, they can handle wide flow

variations, they are available in sizes ranging from

one inch up to fifty feet in pre-constructed form and

;Ihey require only a small head loss in measuring
ow.

FIGURE 33
Dimensions of a Parshall flume (USDA-SCS 1965)
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7
PARSHALL FLUME

> Hﬁ head rise measurement in a Parshall flume is
] o-thirds of the way up the approach
channel.

» Afixed ruler is usually mounted at this point in the
flume.

> This ruleris known as a staff gage and it reads out
in tenths or hundredths of a foot, not in inches.

> By reading the head rise off the staff gage and
consulting a chart for the particular size and type of
flume being used, the flow can be determined.
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RECTANGULMR  RECTHSGLRWTH
END CONTRACTIONS

> %e essentially dams that are placed across
an nnel.

> Like flumes, Weirs cause a head rise that can be
translatedinto a flow measurement.
> There are many styles of weirs such as V-notch
weirs (which come in many angles), rectangular
eirs and trapezoidal wei
> Weirs should not be placed in flow streams that
contain coarse debris or settleable solids because

TRIANEULAR TRAPEZADAL

the debris will become caught on the weir and
settleable solids will accumulate in the weir box in
front of the weir.
TYPES OF WEIRS

reason weirs are most often
easure effluent flows where
coarse debris and settleable solids
should'be at a minimum.

> To avoid false readings caused by the
drawdown that occurs near the weir
overflow, staff gages should be located
at least four times the maximum head
rise away from the weir.

STAFF GAGE

AEFATION

Sharp Crested Weir

The seaff gope is locaied 3o thai 0" on the goge is the same
elevarion o rhe wair sresr. =
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VICES USED FOR FLOW
T IN PUMPING SYSTEMS -
‘ —

»»Whengusediin.wastewater applications these
ers tend to become plugged with biological
. or debris causing them to become
inac ura%sgop functioning.
> FElow can al e established in wastewater
umlstems Pﬁ empting or filling a
calculated tank volume.

> By measuring the time it takes to pump a known
volume, (pumping 1,000 gallons out of a wet well
in 10 minutes for example; Q = 100 gpm), flow can
be established.

> When a pump is euied with an hour recorder
and its um|n rate has been established wit!

this method, totalized flows can be measured.

Speaker: Gary Byrd, HRWA
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L

NSMITTERS AND READOUT
1P

lices such as flumes, weirs and Venturi and magnetic

‘e known as primary flow measuring devices.

When inst nd maintained properly they provide a

flow measurement at the instant that they are read.

If const: low recordin or totalized flow readings are

desired, transmitting and readout equipment will be

necessary.

Transmitting devices include; ulfra sonic, bubbler and

probe type level detectors.

Recording and totalizing instruments include; chart

recorders, mechanical and electronic totalizers and

computer programs designed to chart and totalize flow

measurements.

Pressure
Gauge

ﬁ i Pressure to Current
Transmitter

Rotameter
to show flow
Constant

| Flowr Relay
it Flow
.
Y
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| Units of Mpeasurements, two types of units
in measuring liquid units of discharge and
- units of

> Discharge orrate of flow is defined as the volume of
quuidasses a set point in a unit of time.

> Common discharge units used in the field of
wastewater treatment are millions of gallons per day
(MGD), gallons per minute (gpm) and cubic feet per
second (cfs).

> Units of volume that are commonly used include
millions of gallons (MG) and acre-feet (acft).
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