402-362-6601

UPPER BIG BLUE Fax: 402-362-1849
Natural Resources District www.upperbigblue.org

319 East 25" Street
York, Nebraska 68467

Approved Flow Meter List
January 2020

Water meters are critical in implementing accurate future water usage reporting and possibly
allocation. In order to ensure accuracy, UBBNRD follows manufacturers’ minimum installation
requirements for specific brands of meters. These requirements are outlined in the following pages
of this packet. The following are some gquidelines that can simplify the installation process
and ensure you an accurate and useful meter:

Minimum distances: If your current plumbing setup has MORE straight run distance than the
minimum required, use that extra distance to install the meter as far away as possible from
disturbances (particularly upstream disturbances) to ensure optimum accuracy. Remember, many
requirements you will find in this packet are minimum, not optimum.

Types of Disturbances: Different flow altering devices (valves, etc) and fittings (elbows) create
differing flow conditions. Valves typically produce a jetting flow condition, while fittings such as
elbows create a non-jetting flow condition. Also, consider pipe size alterations such as reducers or
increasers to exhibit non-jetting and jetting flow conditions, respectively. Most meters have
different minimum installation requirements for each type of flow condition, and therefore, you will
need to understand what flow conditions will exist in your installation. If you do not plan to install
the meter yourself, be ABSOLUTELY SURE that your meter installer is familiar with installation
requirements for your particular meter and plumbing situation.

Choosing the right meter: If you purchase a propeller type meter it is important that you have it
calibrated to the correct inside pipe diameter. As a velocity-sensing device, the principle behind a
flow meter is calculating flow volume by using the relationship between inside pipe diameter and
flow velocity. An accurate flow volume is calculated by correctly calibrating the meter to the inside
diameter of the pipe it is installed in. Also, for irrigation systems, you must purchase a meter
model that totalizes in acre-inches (the rate of flow needle will still read GPM flow). This meter will
be much more convenient (requiring less calculation) to read for reporting and irrigation
management purposes. If applicable (depending on the type of meter) it must contain an anti-
reverse feature.

Maintenance: Refer to the owner’'s manual that comes with your meter and follow maintenance
recommendations. Particularly for propeller meters, periodic maintenance is critical to meter life.
Keeping a meter in good condition will result in reliable readings that can be used both for
reporting purposes and for checking and maintaining an efficient irrigation system. Electronic flow
meters also require some maintenance. Batteries must be replaced on a regular schedule to
reduce the risk of losing data during the irrigation season. It is important to check to see if the
meter is working each time you start and stop the irrigation system.

Sincerely,
o

John Bush,
Water Resources Technician
UBBNRD
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The following flow meters are approved for use to record groundwater withdrawals required by the District’s
Groundwater Management Area Rules and Regulations. An approved flowmeter must be installed when it is
required by the District's Ground Water Management Area Rules and Regulations or when the District is
providing cost-share assistance for the flowmeter.

Meters approved for ALL groundwater measurement applications

McCrometer Propeller Flow meters (All models)
McCrometer McMag3000 Electromagnetic Flow Meter
McCrometer Dura Mag Electromagnetic Flow Meter
Geyser Flow Meter (All models)

ARAD WST - PERCISION — Woltman Silver Water Meter
ARAD IRT - Irrigation Water Meter

ARAD High Pressure Hydrometer Globe Type (BM)

ARAD High Pressure Hydrometer Angle Type (BMA)
ARAD Octave Ultrasonic

Senninger Flo-Wise Ag Rotor Meter

Senninger Flo-Wise Magmeter

SeaMetrics — AG90 Electromagnetic Insertion Flow Sensor
SeaMetrics — AG1000/2000-Series Irrigation Magmeter
SeaMetrics — AG3000 & Valley 3000 Magmeter
SeaMetrics — WMP104 Plastic Bodied Magmeter (2” & 3” models only)
Growsmart by Lindsay — IM3000 Magnetic Flow Meter
Sparling BlueWater Electromagnetic Flowmeter

Sparling FM31/FT194 Low Pressure Bolt-on Propeller Flowmeter

Meters approved for non-irrigation applications only*

Hays Turbine Meter — WP Series

Master Meter — Multi-Jet Water Meters (5.8” thru 2” sizes)
GPIl Commercial Grade Meters — A100, A200 and N100
Neptune High Performance Turbine Meter

Elster AMCO Water evoQ4 Electromagnetic water meter

* Use associated with an irrigation system will be considered on a case by case basis
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The following meters are approved for ALL groundwater measurement applications

McCrometer Propeller Flowmeters (all models)

Minimum Installation Requirements:

Flowmeters are velocity sensing devices and are vulnerable to certain upstream disturbances. Because of this,
meters need certain lengths of straight pipe runs before and after the meter. These distances usually relate to the
diameter of the pipe used. Obstructions can include elbows, valves, pumps, and changes in pipe diameter. The
uneven flow created by these obstructions can vary with each system. If your application provides for more than

five diameters of upstream run, use the available distance.

. Minimum Upstream Requirement: Mc Propeller meters should be installed a minimum of five to ten times
the diameter of the pipe downstream of any obstructions. See the diagram and corresponding
tables below. The exact upstream straight-pipe requirement is specific to the meter model number.

. Minimum Downstream Requirement: Mc Propeller meters should be installed a minimum of one to two

times the diameter of the pipe upstream of any obstructions.

For upstream and downstream piping requirements relating to your specific meter, contact your local McCrometer
representative. (Please be prepared to provide the serial number of your meter.)

M0308 shown as typical saddle flow meter

Elbow shown - Other

piping components can
be pumps, valves and (,\oﬂ“
expansions or reductions

MW508 shown as typical tube ¢
flow meter :

SV

Measure 14" from center of Ell
to determine average location
of the propeller tip

Meter Configuration A B
Without
W500
L Flow 5 11
MZ500 | Straightener
MWs800o | With FS100
Flow 15 |1
MG900 Straightener
Meter Configuration A B
Without
Straightening 10 |1
Mo300 | vanes
With
MF100 | Straightening 511
vanes
MT100 1 with FS100
Flow 1511
Straightener

Figure: 5 Pipe Run Requirements For Saddle And Tube Style Flow Meters
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McCrometer McMag 3000 Electromagnetic Flow Meter

Straight Pipe Requirements

Flow meters are velocity sensing devices and are vulnerable to certain upstream disturbances. Because of this,
meters need certain lengths of straight pipe before and after the meter. These distances relate to the diameter of
the pipe used. Obstructions can include elbows, valves, pumps, and changes in pipe diameter. The uneven flow
created by these obstructions can vary with each system.

Both upstream and downstream distances are measured from the center of the saddle as shown below.

Required
Required Upstream
. ! l_ Downstream
Pipe Diameter P I 1 > Pipe Diameter

Distance Distance

The Pipe Elbows The Pipe Elbows

Represent A Flow

Represent A Flow Measured From
Disturber

Disturber The Center Of
The Saddle

Figure 5: How To Measure Straight Pipe Requirements

In a typical installation, to achieve +2% accuracy the Mc Mag 3% flow meter should be installed a minimum of
three diameters downstream of most disturbances and one diameter upstream of most disturbances. Accuracy
of +1% is available in many applications with a Factory consultation prior to ordering.



UPPER BIG BLUE NATURAL RESOURCES DISTRICT
Approved Flow Meter List
January 2020

McCrometer Dura Mag Electromagnetic Flow Meter
Available Sizes: 4”to 12"
Minimum Installation Requirements:

Jetting and Non-jetting flow - Minimum distance from both jetting and non-jetting flow
disturbances is 2 pipe diameters upstream and 1 pipe diameters downstream of the flow
meter.

Geyser Flow Meters (All models)
Minimum Installation Requirements:

Non-jetting flow - Minimum installation distance for non-jetting flow is 5 pipe diameters
upstream and 2 pipe diameters downstream of the propeller. (Examples of things that may
cause non-jetting flow include turbine pumps, pipe elbows, cooling coils).

D= Pipe Diameter

"6" pipe: D=6in 5xD |
NGE i me - Downstream Elbow
s b oo |y [Tanes T
. L= |—|
Well,Elbow, other non jetting disturbance Propeller 2xD

Jetting flow - Minimum installation distance for jetting flow is 10 pipe diameters upstream and 2
pipe diameters downstream of the propeller. (Examples of things that may cause jetting flow
include pressure regulating valves, check valves and other in pipe restrictions).

D= Pipe Diameter

"6" pipe: D=6in Well dahe I 10xD
"8" pipe: D=8in © - Downstream Elbow
"10" pipe: D=10i Vanes—|_

pipe: L=10in Propeller

Straightening vanes are required for Geyser installations with a straight pipe run of 10
pipe diameters or less. (Straightening vanes are recommended on all installations).

ARAD WST - PERCISION — Woltman Silver Water Meter (NETAFIM USA)
Minimum Installation Requirements:

Jetting and Non-jetting flow - Minimum distance from both jetting and non-jetting flow
disturbances is 5 pipe diameters upstream and 2 pipe diameters downstream of the flow

meter.

D= Pipe Diameter . 5xD |

"6" pi:[:-}e: D=6in |Wel I%ii Il T Downstream Elbow
"8" pipe: D=8in i

"10" pipe: D=10in oy D\‘
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ARAD IRT - Irrigation Water Meter (NETAFIM USA)

Minimum Installation Requirements:

Jetting and Non-jetting flow - Minimum distance from both jetting and non-jetting flow
disturbances is 10 pipe diameters upstream and 5 pipe diameters downstream of the flow

meter.
D= Pipe Diameter
we i . , 10xD ,
.'5. p!pe. D='5!" Well Valve I I-_r Downstream Elbow
8" pipe: D=8in I
"10" pipe: D=10in i a ﬂ
5xD

ARAD High Pressure Hydrometer Globe Type (BM)
Minimum Installation Requirements:

Jetting and Non-jetting flow - Minimum distance from both jetting and non-jetting
flow disturbances is 1 pipe diameter upstream and 0 pipe diameters downstream of the
flow meter.

D= Pipe Diameter 1D

"6" pipe: D=6in well bate |x—| + oxD

"8" pipe: D=8in e ‘ Downstream Elbow
"10" pipe: D=10in |

ARAD High Pressure Hydrometer Angle Type (BMA)

Minimum Installation Requirements:

Jetting and Non-jetting flow - Minimum distance from both jetting and non-jetting
flow disturbances is 3 pipe diameter upstream and 2 pipe diameters downstream of the
flow meter.

D= Pipe Diameter e XD L
"6" pipe: D=6in Well Downstream Elbow
"8" pipe: D=8in

|| Lﬂa

10" pipe: D=10in
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ARAD - Octave Ultrasonic Water Meter

Minimum Installation Requirements:

The water meter can be installed in any position
The meter must be full with water all the time
No special requirements for installation
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Senninger Flo-Wise Ag Rotor Meter & Senninger Flow-Wise Magmeter
Minimum Installation Requirements:

Jetting and Non-Jetting Flow - Minimum installation distance is 5 pipe diameters upstream
and 2 pipe diameters downstream of the flow meter in both jetting and non-jetting flow
circumstances.

ExD

Pmpéﬁ;r” | 2 D]w

The Senninger Flo-Wise SC Ag Rotor Meter does not require straightening vanes.

Well plahe ]

SeaMetrics - AG1000/2000-Series Irrigation Magmeter

Minimum Installation Requirements:

Non-jetting flow (90 degree elbow) — The Seametrics AG 1000/2000 Series meter can be
installed directly behind an elbow or well discharge. Where available, optimal installation
distance for non-jetting flow is at least 2 pipe diameters upstream and 1 pipe diameter
downstream of the flow meter.

Downstream Elbow

Well,Elbow or other non jetting upstream disturbance

Jetting flow — The Seametrics AG 1000/2000 Series meter can be installed directly behind a
jetting flow disturbance. Where available, optimal installation distance for jetting flow is at
least 5 pipe diameters upstream and 1 pipe diameters downstream of the flow meter.
(Examples of things that may cause jetting flow include pressure regulating valves, check valves
and other in pipe restrictions).

Well fVahe Downstream Elbow

The AG1000/2000 Series Irrigation Magmeter does not require straightening vanes.
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SeaMetrics — AG3000 & Valley 3000 Magmeter
Minimum Installation Requirements:

Non-jetting flow (90 degree elbow) — The Seametrics AG 3000 & Valley 3000 Series meter
can be installed directly behind an elbow or well discharge. Where available, optimal
installation distance for non-jetting flow is at least 2 pipe diameters upstream and 1 pipe
diameter downstream of the flow meter.

Downstream Elbow

Well,Elbow or other non jetting upstream disturbance

Jetting flow — The Seametrics AG 3000 & Valley 3000 Series meter can be installed directly
behind a jetting flow disturbance. Where available, optimal installation distance for jetting
flow is at least 5 pipe diameters upstream and 1 pipe diameters downstream of the flow
meter. (Examples of things that may cause jetting flow include pressure regulating valves,
check valves and other in pipe restrictions).

Well fVahe Downstream Elbow

The AG1300 & Valley 3000 Series Irrigation Magmeter does not require straightening vanes.

SeaMetrics — AG90 Electromagnetic Insertion Flow Sensor
Minimum Installation Requirements:

Initial programming setup will need to be performed by an official SeaMetrics dealer.

Choose a position that will ensure a full pipe. i Choose a position that will minimize flow distortion.
, i
—_— |
M I
1
& I
i
_/ | +10X/5X 2x
= I *Upstream straight pipe is selected during initial setup. Upstream
‘fﬁ Side (3 o'clock) and top | options are 5X or 10X the diameter and are based on the
e 1 (12 o'dock) installations I amountofstrgtghtptpeavatlablemezmerrzewor.propellejrmeter
L:Jﬁa» ) i ﬂl ’ are acceptable. replacement installation. Downstream straight pipe requirement
S gy P i is 2X the diameter. See programming setup for details.

I------------------I----------------
Flow Straightening Vanes/Conditioners
1. If you have the bolt-in, 3-vane style they may be removed or left in place. They do not affect performance.

2. If you have the 6-vane, bolt-in style with a cone, it should be removed.
3. For 6-vane, weld-in style installed in a spool, turn the spool 180° and reinstall with the vanes behind the meter.

4. Orifice, tube or Vortab style conditioners will not affect performance.

9
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Seametrics — WMP104 Plastic Bodied Magmeter (2” & 3” models)

Minimum Installation Requirements: Diagrams taken from document LT-65650290r1.2 20161006_10/6/16

Reduced Pipe Expanded Pipe

— 5X - 1X -
= X —» - 1X e
| 1
N o
) )]
. . -
—_— =
Elbows Swirling Flow: Partially Open
. Y Butterfly Valve
ey
3 5X | 1K
-—
[ T ﬂ !
{
—_—
—_—
Full Pipe Recommendations
Possible Problem Eetter Installation

R
Allows air pockets to form of sensor Ensures full pipe
Fossible Froblem Eetter Installation
. —_—»
Post-valve cavitation can create air pocket Keeps pipe full at sensor
Fossible Froblem Better Installation

_\~0
X

Air can be trapped Allows air to bleed off
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GROWSMART

BY LINDSAY

Meter Positioning
It is important to install flowmeters so the readings are always accurate. The meters are designed o give a zero

reading, should one or more electrodes become exposed. Air bubbles and sediment in the pipe can cause false
readings.

It is preferred that you install the flowmeter in a pipeling location where the pipe will be full when there is fliow. Ori-
entate the flow meter in a vertical position (meter positioned on top of the pipe) as well. Never inztall the flowmeter
with the meter horizontal to the pipeline or below the pipe. The following diagram shows proper and improper

meter positicning.

Ground Electrodes at
— 12 and & o'clock E

OTE: Meters may be clocked up
4537 if necessany

Senszor Electrodes are
at 3 and 9 o'dock

Meter/Sensor Orientation

Air can be frapped,
loss of accuracy

Allows air to bleed off,
higher accuracy

Problematic Meter Positioning Recommended Meter Positioning
_\-\.\_\' +\.\_\
. \
v )
Vertical upfliow
with full pipe
=——
Vertical downflow,
open dizcharge @
| —
L
Problematic Meter Positioning Recommended Meter Positioning
P/ 1605606 Rev K {(ECN 35152) 3 IM3000 Installation Manual
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A\GROWSMART

BY LINDSAY

Straight Pipe Recommendations

In order to achieve optimal meter accuracy and performance, it is necessary to provide sufficient lengths of
straight pipe upstream and down stream from the IM3000 Flowmeter. The following are common examples of in-
stallation conditions and recommended minimum straight pipe lengths. These serve as general guidelines and do
not cover all possible conditions or any specific local regulatory requirements. If there is a question with regards to
a specific installation configuration, please contact the manufacturer for further support.

Pipe Elbow, Valve and Pump

2% Pipe @ 1% Pipe &

Ly

& >4

| —

MNOTE: Valve denotes a fully open butterfly or gate valve. When installed with a pump, the IM3000 should always
be located downstream of the pump discharge. Installing meters upstream of a pump intake is generally not rec-
ommendead.

Updated March 20, 2018

Summary:

This notice is to inform you that Lindsay has conducted thorough, controlled testing on the performance of
the Growsmart IM3000 flow meter when close-coupled to 1) a 90-degree pipe elbow, 2) a vertical turbine
discharge head, and 3) a swinging disc check valve. In each of these cases, the IM3000 was able to
demonstrate +/-2% accuracy, despite having zero straight pipe upstream of its installation.

Background and Details:

Installing any make/model of electromagnetic flow meter with manufacturer recommended distances of
upstream straight pipe is necessary for the meter to achieve its optimal accuracy. The IM3000 is capable of +/-
1% measurement accuracy, when installed according to the straight pipe recommendations specified by the
Growsmart installation manual, which is typically 2 pipe diameters (PD) upstream of the meter.

However, in certain agricultural installations, the piping configuration does not provide sufficient straight pipe.
Lindsay has conducted thorough testing on the commonly seen installations below, and determined that in
each case, the meter accuracy remains within +/-2%.

Zero Distance from Pipe Elbow Zero Distance from Turbine Zero Distance from Check
Pump Discharge Valve

12
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Sparling BlueWater Electromagnetic Flowmeter

Minimum Installation Requirements:

3.2 Site Selection
Select a pipe location that will always be full of liquid. The equipment should be located where the
flowmeter will be accessible for adjustment. Provide a minimum of 18" clearance to the electronics

enclosure.

The meter may be located in any position from vertical to horizontal. Flow may be in either direction
through the meter. When installing in a vertical direction, however, upflow of fluid is preferred to
assure a full pipe condition.

FLOW
L MINIMUM 3
i PIPE DIAMETERS i
Figure 3.1

Horizontal installation requires that the sensing electrodes be positioned in the horizontal plane. See
Figure 3.7.
Provide at least three pipe diameters of straight piping approach between an upstream elbow and the

midpoint of the meter. More straight approach should be provided after valves or multiple elbows.
Provide at least 10 diameters after expanders or laterals which are of smaller diameter than the line

size.

13
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Sparling FM31/FT194 Low Pressure Bolt-on Propeller Flowmeter
Minimum Installation Requirements:
3.1 Site Selection Criteria

Choose a location the assures a pipe full of water flowing at or above minimum velocity for the meter.
There should not be any enlargements, diffusers or obstructions upstream that would produce a jet or
spiraling flow into the meter. 10 diameters of straight pipe upstream and 1 diameter downstream are
recommended to avoid errors caused by skewed velocity profiles. See Figure 3.1

A jet caused by a partially opened valve, a centrifugal pump, or a pipe enlargement upstream from the
meter can cause inaccurate registration.

Often such disturbances can be avoided by locating the meter on the suction side of the pump. The
meter will register just as efficiently on a vertical or slanting pipe as on a horizontal line. The
straightening vanes eliminate cork-screw effects in the flow profile. Flow conditioners may be required
in installations where less than optimum conditions exist. See Figure 3.1

. < 5 Diometers ] | I Diometer
4

|- P -1
3

Flow Conditioner @—m
Recommended == _x

1 | ]

fa

. > 5 Digmeters z \—}L | Diameter
No Additional ' @I—-« '
m Straightening Vanes 5 :
Required / N

L 1. J 1

&_ < 10 Diagmeters and = 5 Diameters i ] | < | Diometer i
D, ¥ ir 1

Straightening ;
\ Vanes Recommended /~— _\

: > 10 Diameters : l : I Diometer |
Ll 1 rm— .

m No Straightening @j‘—'
Vanes Required

Figure 3.1
Installation Considerations
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The following meters are approved for non-irrigation applications only*

Elster AMCO Water evoQ4 Electromagnetic water meter
Minimum Installation Requirements:

e The pipe must always be filled completely with the flowing fluid.

— \
U?ﬂ J [ ."n}\' 1 >0

A

Vv

| " Recommend 50 If?ecommend 30 | '

e S

When installing the meter on vertical piping, make sure to mount it on a pipe section
in which the fluid flows upwards.

e A straight section of the pipe is recommended for meter installation.

D i —

i Recommend 5D ‘iRecommend‘i
3D

During fully open position using various valves; the meter can be fixed directly to
a gate valve being fully opened.

?“IJ(‘[ E%Da

| Recommend 10D

Applicable fo various control valves, such as butterfly and ball valves.

¢ &%—_&je

| Recommend
3D

Be sure to install control valves towards the lower end of the downward
flow as possible.
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Hays Turbine Meter - WP Series
Minimum Installation Requirements:

Minimum installation distance is 5 pipe diameters upstream and 3 pipe diameters downstream
of the flowmeter.

Master Meter — Multi-Jet Water Meters (5/8” thru 2” sizes)
Minimum Installation Requirements:
A low pressure loss shutoff valve must be installed upstream and downstream of the meter.

The meter must be installed in horizontal plane, with the register upright, in a location accessible
for reading, service and inspection.

Manufacturer design and installation instructions must be followed for these meters.

GPI A1 Commercial Grade Meters — A100, A200 and N100
Minimum Installation Requirements:
Avoid installing the meter in electrically “noisy” environments.

Minimum installation distance for A100 and N100 (1” size) is 20 inches upstream and 5 inches
downstream of the flow.

Minimum installation distance for A200(2” size) is 40 inches upstream and 10 inches
downstream of the flow.

Neptune High Performance Turbine Meter
Minimum Installation Requirements:

Installations without the Neptune strainer require a minimum installation distance of 6 pipe
diameters downstream from flow disturbances.
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