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slagerman@nelsonengineering.net

From: Jim Lewis <jamesl5546@gmail.com>

Sent: Saturday, August 14, 2021 4:12 PM

To: Suzanne Lagerman; Josh Kilpatrick

Subject: Fwd: Water meter assessment feedback from Bill Racow - Action Required

Follow Up Flag: Follow up

Flag Status: Flagged

fyi 

---------- Forwarded message --------- 
From: Skyline Ranch ISD - Office <office@skylineranchisd.com> 
Date: Fri, Aug 13, 2021 at 3:25 PM 
Subject: Water meter assessment feedback from Bill Racow - Action Required 
To: Bill Racow <billracow@hotmail.com>, Jim Lewis <jamesl5546@gmail.com> 
 

Very good, Bill.  I'm also passing your comments along to our Treasurer, Jim.  
 
Thanks. 
 
Dave Adams 
Bookkeeper  
Skyline Improvement Service District 
307-413-2488 
 
 
On Thu, Aug 12, 2021 at 7:36 PM Bill Racow <billracow@hotmail.com> wrote: 
Hello Dave, Thank you for your reply.  I have to say that this still does not make financial sense to me. $145000 buys 
alot of office time. Again I say that if the water income is lacking, raise the rates on usage and charge those who are not 
reporting for new meters.I do understand a little bit of the financial side of things in that I was on the board for 9 years. 
Please include my comments at the board meeting, I am presently in Alaska  
Thank You  
Bill Racow  

From: Skyline Ranch ISD - Office <office@skylineranchisd.com> 
Sent: Thursday, August 12, 2021 6:37:48 AM 
To: Bill Racow <BillRacow@hotmail.com> 
Subject: Re: Water meter assessment  
  
Hi Bill, 
 
The new meter plan, if it goes forward, will greatly save on the significant labor costs currently necessary to manually 
capture and compile the meter data for submission to the County.  In order to automate the system all the meters 
need to be upgraded to work with the new software used to collect the readings. 
 
Jim is more involved with putting this together.  If my response is lacking, let me know how and I'll be happy to 
elaborate or you might reach out to Jim.  He will be back next week. 
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Thanks. 
 
Dave Adams 
Bookkeeper  
Skyline Improvement Service District 
307-413-2488 
 
 
On Wed, Aug 11, 2021 at 11:14 AM Bill Racow <BillRacow@hotmail.com> wrote: 
I don't understand the reasoning for  requiring everyone to install new water meters. If some individuals are not 
reading their meters, they should be required to have new meters installed at their expense.  
If the district requires additional funds, the rate per 1000 gallons should be increased. 
If new meters have to be installed, which I question, let me buy the meter and install it without having to pay for 
approximately the next 20 years. 
Bill Racow  
3-11 
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ARB® UTILITY MANAGEMENT SYSTEMS™
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SImmediate installation notification is critical to a successful AMI 
deployment. Without this functionality, system deployment can be an 
overwhelming task. The logistics of an installation can cost a utility 
substantial time and money regardless of whether the deployment is 
being performed by the utility or by an outsourced installation firm. 
Of the challenges facing AMI deployments, a primary concern is 
knowing whether an MIU installation is successful before the 
installer moves to a new location.  

Other systems require days before an installation can be 
confirmed as successful. Even systems that can validate 
communication over the network and report it back in hours 
or even minutes are likely to be of little value since installers 
will likely not want to wait for the confirmations. Without 
immediate validation, MIUs that are not  communicating 
properly with the network will require follow-up trips so that 
the installer can troubleshoot the previous installations. 
This process can cause project costs to increase and 
inconvenience the homeowner. 

Neptune’s Field Service Tool (FST) eliminates this 
problem entirely. The FST is a handheld-based 
device with an integrated 450 MHz transceiver 
that utilizes the two-way communication to 
confirm an installation is successful before the 
installer leaves the site. Upon a magnet swipe, the 
R450™ MIU sends a signal which is received by all 
collectors within range. The collector which records 
the best RSSI (Received Signal Strength Indication) 
sends a signal back in response. The FST records this 
communication in real time and supplies the installer 
with a green light for successful installation or a red 
light indicating that signal strength isn’t optimal 
for two-way communication. This information 
is provided as part of the normal installation 
procedure, resulting in instantaneous validation of 
the installation.

Additionally, receiving this information as part of the install process 
allows the installer to make adjustments if needed so that the MIU will 
be successfully received by the collector. These adjustments are often as 
simple as altering the location of the MIU or antenna. 

Many systems claim to save your utility time and money in the long-run 
but only Neptune can save you both from day one. 

Field Service Tool
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n  Lowers installation costs

n  Decreases AMR/AMI deployment time 

n  Optimizes installation for 
two-way communication

n  Reduces the number of truck rolls due to 
improper installation

n  Reduces homeowner inconvenience

n  Real-time installation confirmation

n  MIU simulator

n  Collector simulator

n  Integrated 450 Mhz transceiver

n  Handheld-based for in-field use
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Figure A. Field Service Tool Start Screen

Figure B. Quick Install Results Screen 

Figure C. MIU Simulator Screen

Figure C. The MIU Simulator allows the user to 
simulate an MIU transmission in order to test 
an R450™ Data Collector (DC). This can be used 
to confirm a DC is fully operational once it has 
been installed.

Figure A. The security verification in the Field 
Service Tool ensures that only authorized 
personnel can interact with the system.

Figure B. Upon a magnet swipe of the R450 MIU, 
the FST will record the two-way communication 
between the collector and MIU in real time. 
The results are displayed on this screen. If the 
installation was successful, this box will be 
highlighted green. A red highlight indicates that 
the installer would need to alter the location of 
the MIU/antenna.



E-CODER®)R900i™

Protect And Expand Your Technology Investments
Neptune® designed the R900® System to make it easy for your utility – 
installation, everyday use, and expansion for the future without stranded 
assets. The E-CODER®)R900i

™ combination absolute encoder register/
radio frequency meter interface unit (RF MIU) is a perfect example of all of 
the above. Not only does it work with past generations of meters and meter 
reading systems, but seamless integration is built into this single-unit end-
point itself, providing two-way communications of advanced metering data. 
The E-CODER)R900i’s interleaved mobile and high-power fixed network 
messages allow for simple migration from mobile to fixed network reading 
without site visits or reprogramming. 

Streamline Operations And Manage Resources
In addition to eliminating the need for programming, the E-CODER)R900i 
has no external wires, making installation easier, faster, and less costly; plus it 
reduces potential vandalism or tamper. As with the rest of the R900 System, 
the design of the unit is intuitive and user-friendly so that minimal training 
is required for operation. It’s designed to help manage time, labor, and other 
resources. The radio frequency transmission of the E-CODER)R900i can save 
your utility significant amounts of time in terms of both meter reading and 
billing, and provide flexibility to reallocate personnel to different tasks or 
departments depending on your changing workforce needs.

Do More With Detailed, Actionable Data 
The types of data your utility can generate through the E-CODER)R900i 
can take you far beyond a simple meter reading for a monthly bill. Hourly 
consumption profile information over an account’s last 96 days, along with 
alerts for leak or backflow, help to proactively identify and resolve customer 
issues – heading off high bill complaints, reducing delinquent payments, and 
eliminating write-offs. Using Neptune® 360™ host software, your utility can 
leverage detailed data from the E-CODER)R900i to balance water produced 
versus water consumed, group accounts for District Metered Area analysis, 
and track and manage Non-Revenue Water. From increasing efficiencies to 
pinpointing possible tamper or water theft to aiding customer service, the 
data supplied by the E-CODER)R900i can help your utility make better, more 
confident decisions.

A PRODUCT SHEET OF NEPTUNE TECHNOLOGY GROUP

P R O D U C T  S H E E T

KEY BENEFITS
Facilitates Migration to AMI

• 1 Watt fixed network message reduces 
infrastructure costs

• Interleaved mobile and fixed network 
messages facilitate migration without 
changing the “modes” in the MIU

Reduces Non-Revenue Water

• Provides leak history/diagnostics

• Enables proactive leak notification

• Provides hourly consumption data

• Improves meter reading accuracy

• Eliminates estimated reads

Identifies Potential Theft

• Tamper detection

• Reverse flow detection

• Identifies significant periods of 
zero consumption

Simplifies Installation Process

• Easy to install/no 
programming required

• No external wires

• Reduces labor cost

• Reduces potential wire vandalism 
and damage



Neptune Technology Group 
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Technical Specifications
Electrical Specifications

• MIU power: Lithium battery 
with capacitor

Transmitter Specifications

• Two-way MIU

• Transmit period (interleaved mobile 
and fixed network messages):

° Standard mobile message every  
14 seconds at 100 mW

° Standard fixed network message 
every 71 ⁄2 minutes at 1 Watt

• FCC verification: Part 15.247:

° Transmitter channels: 50;  
frequency-hopping, 
spread-spectrum

° Channel frequency: 910 to 920 MHz 

• Encoder register reading interval:

° Every 15 minutes

• Data logging interval:

° 96 days of hourly data

Environmental Conditions

• Operating temperature: 
-22ºF to +149ºF (-30ºC to +65ºC)

• Storage temperature: 
-40ºF to +158ºF (-40ºC to +70ºC)

• Operating humidity: 

° Inside set - 0 to 95%, condensing

° Pit set - 100% submersible 

Materials  

• Register housing:

° Inside set: plastic polycarbonate

° Pit set: roll-sealed copper shell

RATE
RATERATE

RATE

6 45
3

1 2

FLOW INDICATOR
Shows the direction of flow through the meter:
ON Water in use.  OFF Water not in use.
Flashing Water is running slowly.
(-) Reverse flow.  (+) Forward flow.

LEAK INDICATOR
Displays a possible leak:
OFF  No leak indicated.
Flashing Intermittent leak indicates that water has 

been used for at least 50 of the 96 15-minute 
intervals during a 24-hour period.

On Continuously Indicates water use for all 96 15-minute 
intervals during a 24-hour period.

RATE OF FLOW 
Average flow rate is displayed every twelve seconds on 
LCD display.

LCD DISPLAY
Nine-digit LCD displays the meter reading in billing units of 
measure: U.S. gallons, cubic feet, Imperial gallons, or cubic 
metres. 
1   E-CODER basic reading/customary 6-digit  

remote reading
2   Customary sweep hand digits
3   E-CoderPLUS reading (8-digit remote reading)
4   Testing units used for diagnostics
5   Extended reading units
6   Customary billing units

5

4
3

1

2

6

Warranty 
•  20 years (10/10); Neptune provides 

a limited warranty for performance, 
materials, and workmanship. See 
warranty statement for details.

Options
Compatibility 

• Available for all sizes and makes  
of current Neptune meters

• Handhelds with R900® Belt Clip  
Transceiver - mobile RF

• MRX920™ - mobile RF

• R900® Gateways - fixed network RF

Units of Measure: U.S. Gallons, Cubic 
Feet, Imperial Gallons, Cubic Metres

• Lens:

° Inside set: plastic

° Pit set: glass

Antennas

• Standard internal antenna  

• Optional through-the-lid antenna:

° 18” Coax

° 6’ Coax

° 20’ Coax

1 Internal Antenna
2 Optional Antenna Port   2
3 Solar Panel   3
4 Date of Manufacture   4
5 LCD Display   5
6 T-10® Meter   6 



• Sizes ⅝”, ¾”, and 1”

• Extended low-flow range for 
superior leak detection

• Accuracy sustained 
over meter life

• Can be installed in both 
horizontal and vertical 
applications

• Advanced ultrasonic 
technology

• Lead free, high-copper 
alloy maincase

• Certified to UL 327B 
(3 ⁄4”, 1”) for residential fire 
service applications

• No maintenance 

The MACH 10® ultrasonic water meter features solid state metrology with 

no degradation of accuracy over time. Combined with a corrosion-resistant, 

lead free, high-copper alloy maincase, the MACH 10 is built to withstand demanding 

service conditions and deliver sustained accuracy over the life of the meter. 

Be Confident with  
Sustained Accuracy Over Time

Neptune® MACH 10® Ultrasonic Meter



P R O D U C T  S H E E T

ARB® UTILITY MANAGEMENT SYSTEMS™
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meter that offers solid state metrology 
with a rugged, lead free bronze maincase. 
The MACH 10 was designed to have the 
look and feel of a traditional water meter 
to help eliminate new technology concerns 
of your customers. Engineered to fit into even the 
smallest residential meter boxes, the MACH 10 
fits the bill for all meter applications. At first 
glance you know the MACH 10 is a water 
meter…“Made in America.” 

MAXIMIZE REVENUE
The extended low-flow accuracy of the MACH 10 allows you to measure virtually 
every drop used by your customers. Maintaining this level of meter performance 
over the life of the meter will maximize your utility’s revenue stream from your 
metering program. The MACH 10 features no moving parts. Because there are 
no internal parts that can wear over time, there is no opportunity for accuracy 
loss over the life of the meter (flat accuracy curve). 

No wear = No accuracy loss = Maximum revenue dollars

NO MAINTENANCE REQUIRED
Imagine having a residential meter with no moving parts and a 20-year battery 
life. Is that really possible? The answer is, “Yes” – the MACH 10.

No moving parts = No wear + 20-year battery = Maintenance free for life

SOLID STATE METROLOGY WITH SOLID BRONZE MAINCASE 
The MACH 10 provides the best of both worlds, solid state metrology with a 
rugged, lead free, bronze maincase. With the MACH 10, there is no concern over 
breaking plastic meter spuds or cross-threading of plastic threads because there 
are none. Neptune believes that if a meter is capable of providing sustained 
accuracy over its life, the maincase should be designed to last the meter’s 
lifetime as well. This is why we designed the MACH 10 solid state meter with 
a solid bronze maincase. The corrosion-resistant, lead-free, high-copper alloy 
maincase is built to withstand demanding service conditions; internal water 
pressure, rough handling during installation, and in-line piping stresses.

Field proven NSF/ANSI 61 bronze maincase = Confidence = No stranded assets

OPERATING CHARACTERISTICS

Meter Size Normal Operating Range  
@ 100% Accuracy (+/- 1.5%)

AWWA  
Standard

Low Flow  
@ 97% Accuracy 

5⁄8” 0.10 to 25 US gpm  
0.02 to 4.55 m3/h

1 to 20 US gpm  
0.23 to 4.5 m3/h

0.05 US gpm  
0.01 m3/h

3⁄4” 0.10 to 35 US gpm  
0.02 to 6.82 m3/h

2 to 30 US gpm  
0.45 to 6.8 m3/h

0.05 US gpm  
0.01 m3/h

1” 0.38 to 55 US gpm  
0.08 to 11.36 m3/h

3 to 50 US gpm  
0.68 to 11.4 m3/h

0.15 US gpm  
0.03 m3/h

M A C H  1 0 ®  
U LT R A S O N I C  M E T E R

S i z e s :  5 ⁄ 8 ” ,  3 ⁄ 4 ” ,  a n d  1 ”
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n  Extended low-flow range and accuracy 
n  No maintenance plus accuracy sustained over 

meter life
n  Regulatory compliance – peace of mind
n  Health and asset protection with the highest 

lead free legislation compliance
n  Supports Water Conservation

• Provides leak history/diagnostics 
• Enables proactive leak notification

n  Onsite customer event troubleshooting tools
n  Increased operational efficiencies

• Workorder reduction for high 
water bill inquiries

• Drought management
• Reduction of water loss through proactive 

notification of water leaks
n  Tamper management

• Identification and prioritization of potential 
tamper situations

n  Advanced ultrasonic technology
n  No moving parts
n  NSF/ANSI 61 approved meter –  

lead free, bronze maincase
n  20-year battery life
n  “Absolute” 9-digit meter reading on display
n  8-digit remote meter reading
n  Long-life lithium thionyl-chloride batteries
n  Single design for pit and inside 

set applications
n  Submersible in pit environments
n  True point-of-use leak detection*
n  Tamper detection*
n  Reverse flow detection*
n  LCD leak indicators
n  Directional flow indicator
n  Rate of flow on LCD display
n  Data logging**

* When connected to Neptune R900® or R450™ RF MIUs.
** When connected to R900v4 or newer version.
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n  AWWA C700 compliant
n  NSF/ANSI 61 certified 
n  Application: Cold water measurement of 

flow in residential potable, combination 
potable and fire service, and reclaim/
secondary water applications.

n  Maximum operating water pressure: 175 psi
n  Maximum operating water 

temperature: 100°F

n  Sizes:

 • 5⁄8”, 5⁄8” x 3⁄4”

 • 3⁄4”, 3⁄4” x 1”

 • 1”, 1” x 11⁄4”
n  Units of measure: U.S. gallons, Imperial 

gallons, cubic feet, cubic metres
n  Meter options:

• Potable water

• Reclaim water

• Residential fire service (combo or 
standalone meter service lines)

n  Environmental conditions:

• Operating temperature: +14ºF to +149ºF 
(-10ºC to +65ºC)

• Storage temperature: -40ºF to +158ºF 
(-40ºC to +70ºC)

Neptune provides a limited warranty with 
respect to its MACH 10 residential line of 
ultrasonic meters for performance, materials, 
and workmanship.

All MACH 10 residential ultrasonic meters 
provide ProRead™, E-Coder® 8-digit, and 
E-CoderPLUS protocols to interface with 
Neptune and third-party AMR/AMI meter 
reading systems.
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DIMENSIONS 

Meter  
Size A B C D  

NSPM ID

5⁄8” 71⁄2” 47⁄8” 217⁄32” 1.030 0.69”
5⁄8” x 3⁄4” 71⁄2” 47⁄8” 217⁄32” 1.290 0.69”

3⁄4 9” 47⁄8” 219⁄32” 1.290 0.755”
3⁄4” SL 71⁄2” 47⁄8” 219⁄32” 1.290 0.755”

3⁄4” x 1” 9” 47⁄8” 219⁄32” 1.626 0.755”

1” 103⁄4” 47⁄8” 223⁄32” 1.626 1”

1” x 11⁄4” 103⁄4” 47⁄8” 223⁄32” 1.865 1”

REGISTRATION

High Resolution (8-digit reading) 5⁄8” 3⁄4” & 1”

0.1 US Gallons √ √

0.1 Imperial Gallons √ √

0.01 Cubic Feet √ √

0.001 Cubic Metres √ √

LCD DISPLAY

 

 

Neptune 
Logo Leak Reverse  

Flow
Forward Flow 
+ Warning for 

Excessive Flow

Empty  
Pipe

Rate and Units Cumulative Units

Low  
Battery
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