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Executive Summary 
Throughout the process of evaluating the metering assets, the staff at SSWD has been extremely helpful and 

collaborative. There is ample evidence in testing records, process analysis and best practices to conclude that 

a strong and competent team is running a lean and efficient operation. While retirements and attrition can 

certainly affect future performance, the contents in this document should aid new staff members in 

orientation to the metering assets and the associated processes for operations and maintenance. 

In addition, SSWD may leverage this report in their annual planning process to create more tactical actions 

around the improvement opportunities outlined in Section 9.  As the system build-out reaches 100% with the 

Sensus and Badger networks, there will be opportunity to mine and share data at unprecedented levels. This 

should enable the teams in metering to deliver more value to both customers and to internal stakeholders in 

utility operations.   

The key findings in the report include: 

• The teams in Field Service and Preventive Maintenance have done an excellent job modernizing 

metering assets over the last several years.  As such, much of the time and attention of utility was 

focused on selecting the right equipment, configuring it properly and installing new devices in the 

service territory.  The focus in upcoming years should be around the optimization of the system and 

data usage to drive value to customers and to improve internal operations. 

• The strategies and rationale behind the equipment selection from both an expansion and risk 

perspective are sound.  The manufacturer’s performance, warranty and maintenance requirements are 

defined and budgeted appropriately. 

• The approach to ongoing O&M and staffing levels are reasonable and aligned with budget forecasts.   

• The Capital expenditures outlined are appropriate to upgrade aging equipment to maintain accuracy of 

water consumption and reliable data transmission. 

• The risks and mitigation strategies outlined in Section 8 should be considered in annual planning 

efforts. The list of opportunities in Section 9 provides SSWD with improvement initiatives that can be 

executed with internal resources or external contractors.  Most of the suggestions have minor impact 

on budget but offer substantial benefit to the utility and should be considered in annual planning 

efforts. 

In conclusion, the status of the metering assets, the competency of the team and the approach to meter asset 

planning rank among the best in the industry, including utilities with considerably more size and resources. 
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1. Introduction 
Purpose 
The purpose of this Meter Asset Management Plan (Meter AMP) is to define Sacramento Suburban Water 

District’s (SSWD’s) approach to managing metering assets. It documents current asset condition and the 

rationale and direction that supports the management of these assets into the future.  

More specifically, the Meter AMP supports specific objectives of the utility including: 

• Maximizing the performance of the district’s existing metering asset investments 

• Defining best-practice criteria for testing, rebuilding, and replacing meters  

• Developing accurate cost models for maintenance and replacement (CIP) budgets 

• Leveraging the metering assets to support conservation and customer service 

• Fostering knowledge transfer from an aging workforce to the next generation of leadership 

Scope 
In-scope assets include metering assets for water flow measurement for: consumption meters, intertie 

meters, and hydrant meters. In addition, the Meter AMP includes the two primary meter reading systems 

referred to as Advanced Meter Infrastructure (AMI). AMI consists of meter endpoints, network devices, and 

related software required to monitor and transmit data related to the meter. 

As part of the study, a high-level Application Relationship Diagram (ARD) was developed with SSWD’s 

Information Technology (IT) department. The ARD is a visual diagram that serves to document the present 

asset-related systems and existing integrations that support operational activities. Supplemental 

documentation provides the interface name, description, data concept, transmission frequency, and 

transmission direction. 

Utility Background 
As one of the twenty-seven water purveyors for Sacramento County, the Sacramento Suburban Water District, 

hereby referenced as SSWD or the District, currently provides water service at approximately 47,000 service 

connections. The utility has a history of growth and consolidation with other utility districts that has 

influenced metering asset preferences and practices over time. The following chronology is provided for 

historical context to some of the strategies that are referenced in the plan: 

• April 1954 – Arcade Water District was established.  

• September 1956 – Ben Ali Water Company was purchased by Arcade Water District 

• November 1956 – Northridge Water District was established.  

• October 31, 1986 – Arvin Water Company purchased by Northridge Water District.  

• November 1, 1998 – Northridge Water District assumes operations of McClellan Air Force Base and 

Military Housing 
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• February 1, 2002 – Arcade Water District and 

Northridge Water District combine into 

Sacramento Suburban Water District.    
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2. Metering Assets 
Overview 
The entire metering population is described in this section. Each metering asset has an Advanced Metering 

Infrastructure (AMI) transmission device or Endpoint attached to it that transmits data multiple times per day 

over a network, which enables SSWD to monitor and track individual meter asset performance remotely. The 

components referenced in this section comprise the core elements of the metering asset plan. 

SSWD does have an opt-out option for customers that do not want an Endpoint device monitoring their 

service location, but less than 5 customers have selected this option due to the additional manual read and 

service fees applied to non-AMI meters.   

Consolidation Impacts 

Figure 1.0 below provides a general timeline of events that had an impact on meter asset selection over time. 

SSWD assets were initially a consolidation of the Arcade Water District and Northridge Water Districts. Upon 

consolidation, SSWD inherited two separate Automated Meter Reading (AMR) systems – Sensus AMR via the 

Arcade Water District and Trace AMR via Northridge Water District.   

Figure 1.0 

 

SSWD committed to an AMI deployment of KP Electronics (subsequently acquired by Mueller Systems, LLC) in 

2010 to establish a true AMI network and halted that installation in 2016 due to high failure rates, which 

eventually led the utility to evaluate alternative solutions. During this process, two important decisions 

emerged that influenced the current management approach of metering assets: 

Decision 1: SSWD did not want to be dependent on a single manufacture for metering. After extensive 

investigation, two of the more mature products in the AMI Space—Sensus Flexnet and Badger Orion Cellular 

were selected. While “true interoperability” between meters and endpoints is not feasible between vendors in 

the industry, this two-vendor approach lowers risk and increases flexibility for SSWD. The utility is currently on 

a path to replace all legacy KP/Mueller equipment in 2023. 
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Decision 2: In parallel to the decision on vendor technologies, there was a secondary, strategic decision 

related to the level of advanced meter functionality that was built into the meter. For example, both Sensus 

and Badger offer solid state meters with advanced features such as remote shut off valves, pressure sensors 

and extremely low reading resolution to detect small leaks. After careful study, SSWD chose to standardize on 

more common Positive Displacement meters, that when paired with a reliable network, could transmit 

consumption, event, and alarm data into a comprehensive, “smart” software suite. While the positive 

displacement meters may have fewer sensors and logic onboard, the approach was to invest more heavily in 

software and analytics packages to “mine the value” of the meter data to achieve the desired business results. 

Numerous utilities have adopted this approach.   

Consumption Meters 
SSWD has consumption meters ranging in size from 5/8”-10”. Of the active meter population, small meters 

(5/8”-1”) make up the majority and are primarily manufactured by Badger Meter. This meter population is 

comprised of 5/8” Badger Recordall (Model M25), 3/4” Badger Recordall (Model M35) and 1” Badger 

Recordall (Model M70) positive displacement type meters.  

Meters assemblies are composed of a meter body with measuring chambers and a separate High Resolution 

Encoder (HR-E), more commonly referred to as a register. The most common units have six digits of 

registration in cu-ft units. There are functional differences between electronic registers, for example between 

the Badger Absolute Digital Encoder (ADE), the Badger mechanical HRE, and the Badger electronic HR-E LCD. 

There are specific programing requirements to ensure that units of measure are properly communicated. 

Typically, meter bodies and registers are purchased as a single unit from the factory.   

Observations, considerations, and improvement opportunities regarding consumption meters are identified in 

Section 9.  The manufacturer’s relevant installation, operations, maintenance, and warranty documents are 

found in Appendix A.3-Vendor Documentation.  

Table 1.0 provides a breakdown of meters by size and by type of Q1/2023:  

Table 1.0 

Asset Type Quantity Deployed 

5/8" Meter Consumption Meter 2,463 

3/4" Meter Consumption Meter 37,397 

1" Meter Consumption Meter 3,727 

1.5" Meter Consumption Meter 1,031 

2" Meter Consumption Meter 1,416 

3" Meter Consumption Meter 348 

4" Meter Consumption Meter 104 

6" Meter Consumption Meter 28 

8" Meter Consumption Meter  6 

10” Meter Consumption Meter 1 
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3” Hydrant Meter Hydrant Meter 54 

Various Size Intertie Meters Intertie Meter 20* 

 

*Note that only 20 of the 48 interties are metered. 

Hydrant Meters 
SSWD currently owns fifty-four (54) hydrant meters that are available for District or customer use. These 

meters are primarily used for temporary construction purposes. Each hydrant meter has its own account in 

the billing system, and upon approval, the customer is responsible for paying a deposit and installing the 

meter on the hydrant.  

The Distribution Department oversees the hydrant meter program. All hydrant meters in inventory are the 3” 

Badger Meter Recordall Turbine type (model 450) meter equipped with HR-E registers and backflow 

prevention assemblies. All hydrant meters are equipped with the Badger Orion® Cellular endpoint and are 

activated at the time of inventory acceptance.  

Intertie Meters 
Existing interties are jointly owned by the two agencies they serve. Any costs related to improvements, such as 

installing meters, are a shared cost. Opening the interties requires the approval of both agencies. 

Intertie valves allow adjoined districts to share water and track consumption when metered. Tied districts can 

request interties to be opened. Written agreements exist with the adjoining districts for emergency or special 

situation usage.  Of the forty-eight (48) currently active interties, twenty (20) are metered. These meters are 

vaulted and are part of the physical infrastructure. 

AMI Systems (Endpoints, Network Devices, Software) 
Since metering assets are being monitored through AMI devices, a “best practice” is to include the AMI system 

as a part of the Meter AMP. The following section provides the current state of those devices. 

There are currently three separate AMI 

systems in place that transmit interval and 

billable reads to the utility. The current 

meter reading landscape is comprised of 

the Mueller Systems (Mueller) Meganet 

fixed-base AMI system, Badger Orion 

cellular AMI system, and Sensus FlexNet® 

fixed-base AMI system.  

Deployed in October of 2010, the Mueller 

Meganet reading system is a proprietary fixed-based AMI system acquired by Mueller Systems from KP 

Electronics in 2017. Shortly after deployment, SSWD began to experience mass reading failures with this 

system. The Meganet AMI system is currently reading approximately 3,000 remaining endpoints and is being 

phased out of operation. For the purposes of this report, detailed analysis of the Meganet components was 

intentionally omitted since the equipment is being phased out. 

49%

41%

10%
Endpoint Population by Reading System

Badger Cellular AMI

Sensus Fixed-Base AMI

KP Electronics Meganet
Fixed Network System
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Full decommissioning of this read system is expected to be complete by the end of 2023. It is anticipated that 

all remaining Meganet endpoints will be replaced with Sensus FlexNet SmartPoints. After the Meganet 

decommissioning and FlexNet SmartPoint retrofitting, SSWD will have roughly a 50/50 percent split between 

the Badger and Sensus meter reading systems as planned. 

The following table lists the components of the current AMI meter reading networks: 

Meter Reading Network Assets Table 2.0 

Endpoints 

Asset Manufacturer Model 
Approx. Quantity 

Deployed 
Average 

Age 

Endpoint Badger  Orion Cellular Endpoint 22,600 6 

Endpoint Sensus Sensus Smart Point 19,500 3 

Endpoint 

Collector Stations 

Asset Manufacturer Model 
Approx. Quantity 

Deployed 
Average 

Age 

Base 
Station 

Sensus R-100 5 3 

Base 
Station 

Sensus M-400 4 3 

 

Sensus FlexNet AMI Reading System 
The Sensus FlexNet communication network is a 

fixed-based AMI system that transmits meter data 

(reads, events, alarms) via a non-replaceable, 

battery-powered Endpoint device attached to a 

meter via a Nicor connector. The FlexNet 

communication network uses a private FCC-licensed 

spectrum to mitigate transmission interference. The 

endpoint transmits one hour interval reads once 

every four hours.  

SSWD purchased Sensus network devices and has 

assumed responsibilities for operations and 

maintenance. This approach can be contrasted to a 

Network as a Service (NaaS) Contract. A NaaS 

contract is typically one in which the vendor owns, 

operates, and maintains the network components, 

while the owner maintains the endpoint devices. Therefore, the base stations require periodic maintenance 

and upgrades every 7-10 years. Improvement recommendations to this situation are referenced to this in 

Section 9. 



11 | S S W D  
   

Badger Orion AMI system 
The Badger Orion AMI communication 

network is a cellular-based AMI system 

using two-way communication via a non-

replaceable, battery-powered endpoint 

attached to a meter via a nicor connector. 

The Orion cellular endpoint is configured to 

transmit 15-minute reads and device data 

four times each workday. It utilizes a direct 

connection to the AT&T or Verizon public 

wireless network. Badger provides specific 

performance and warranty measures 

around network uptime via their contracts 

with the wireless carriers. The Beacon 

software features a configurable schedule 

that enables utility customers to select call-

in times that best support their processes 

all managed through Badger’s proprietary 

BEACON Software. 

Regarding the Badger network, it can be considered a NaaS operation since Badger is taking responsibility for 

managing and maintaining the contract with Verizon or AT&T. The performance warrantees and service 

uptime are typically addressed in Badger contract documents.   

Additional observations, considerations, and improvement opportunities regarding the Sensus and Badger 

Metering Assets are identified in Section 9. Each manufacturer’s relevant installation, operations, 

maintenance, and warranty documents are found in Appendix A.4-Vendor Documentation.  
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Software Considerations 
The Metering Assets are managed by several software packages that work together to perform key business 

functions for the utility. These packages are graphically illustrated in the following Application Relationship 

Diagram*.  

 

*The Mueller Meganet software is omitted since it will be removed from service by the end of 2023.  

AMI Headend Software 

SSWD utilizes two systems, each of which contains several modules. The Sensus software package utilized by 

SSWD is made up of two modules-- the Regional Network Interface (RNI) and Sensus Analytics. The RNI is the 

nerve center of the FlexNet® communication network. Functionally, the RNI communicates with endpoints 

and provides SSWD with a wide range of data point and configurable setting for the utility system. The RNI 

gathers and processes network and metrology data, and it is equipped with self-diagnostic tools essential to 

managing the health of the AMI system.   

Sensus Analytics is a separate meter data management module that provides SSWD with essential meter data 

on the FlexNet system. Sensus offers three tiers of Sensus Analytics: Essential, Enhanced and Advanced. SSWD 

currently operates via the Enhanced Analytics platform providing access to Billing Access, Device Access, 

Meter Insight, Report Access, Alert Manager and Alarm Insight. This application presents data on dashboards 

and allows SSWD to monitor their system for real-time alerts and historical consumption patterns. 

The Badger Beacon system functions similarly monitoring network performance for both metering devices and 

other sensors that are compatible with the network. Beacon also contains a data repository of where 

information can be analyzed and transmitted to other systems including those which may impact customer 

notifications.  
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Data Warehouse / CIS / GIS 

SSWD has created a data warehouse where raw reads are consumed from the Sensus and Badger AMI systems 

and then transferred from the data warehouse to other utility systems. The data warehouse provides 

numerous, long-term benefits for the utility, but it also adds elements of complexity. For example, there are 

several integration points between systems that must be maintained.   

The management of the information provided by these meter reading networks are centralized around the 

TrueBill Customer Information System (CIS), the ESRI Graphical Information System (GIS), the Cityworks 

Computerized Maintenance Management System (CMMS) and the data warehouse which was established by 

internal resources.  This collection of critical systems is used to: 

1. Monetize the reading data and provide inventory control through the CIS 

2. Provide location and spatial management of assets through GIS 

3. Support work order and maintenance tracking of assets in CMMS   

4. Centralize the collection of reading data from the various deployed networks in the custom data 

warehouse 

With these disparate systems, integration becomes vital. Each connection point becomes its own failure point 

within the system. The maintenance and support of these systems and their integration points are critical to 

maximizing the value of SSWD’s AMI infrastructure investments. 
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3. Inventory Considerations 
Metering Asset Inventory Practices 
SSWD has a high degree of inventory accuracy through defined check in/out processes and frequent counts. 

SSWD metering inventory is safeguarded with a full-time Purchasing Specialist position and an active work 

order requirement for any items to be checked out. Material inventory is largely maintained within their 

warehouse except for limited quantities of items in “on-truck” inventory.  

In the absence of the Purchasing Specialist, several administrative positions have an ability to approve 

inventory in or out, including: 

• Assistant General Manager 

• Operations Manager 

• Distribution Superintendent 

• Production Superintendent 

A full count of inventory is performed twice per year by Operations staff. The resulting "stock status” report 
and random spot counts performed at the first of every month provide a high level of inventory control. As of 
July 2022, the last five (5) full count cycles have resulted in less than $200 in annual unaccounted for inventory 
loss. 
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4. Replacement and Maintenance Requirements 
Maintenance and Testing Approach 
Preventive Maintenance (PM) is the primary way the utility is extending the useful life of this asset class, 

reducing repair costs, and providing revenue assurance for the utility. Beginning in 2007, SSWD began Meter 

PM in Field Services. In 2019, the SSWD combined the Field Services Department and Distribution Department 

under one Distribution Superintendent. At that time, a PM division was created in the newly formed Water 

Distribution department that combined Meter PM and Distribution PM. 

Proactive measures are being taken by staff to prevent unplanned, emergency repairs and replacements. This 

reduces any potential interruptions in services for customers and creates a safer working environment for 

SSWD employees.  

A PM schedule is created annually at the beginning of each year intended to focus on three key areas in the 

following order: 

1. Meter Testing 

2. Meter Rebuild 

3. Meter Replacement 

 

Replacement Strategy 
The following strategy on meter replacement will apply: 

• Small Meters 

o 5/8”, ¾” and 1” meters will be replaced on a 20-year schedule (~1000 annually today; however, 

the utility will ramp up to ~2000 annually in the next several years. These may vary annually 

based on install years (age of meters) 

• Intermediate Meters 

o 1.5” and 2” meters will be rebuilt every ten years (~245 meters annually) 

• Large Meters 

o 3” and 4” meters will be tested every 5 years and rebuilt if the meters are operating outside 

AWWA standards (~85 meters annually)  

o 6” or larger meters will be tested annually and rebuilt if the meters are operating outside 

AWWA standards (currently 39 in the system) 

 

Meter Testing  
To keep up with the goals set forth by SSWD, the expectation is that the meter PM team will spend the first 

half of the year performing large meter testing. Once complete, the team will spend the remainder of the year 

rebuilding 1.5” and 2” meters and replacing small meters that have met the current twenty-year replacement 

threshold.  

All meter testing, regardless of size, references AWWA Manual M6 Test requirements for cold-water meters 

(ANSI/AWWA C700 and C710) and establishes a 98.5-101.5% standard for pass/fail criteria. A meter can fail if 
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testing is under or over the AWWA standard. Currently, SSWD is outsourcing all small meter testing for meters 

that have met the replacement criteria. It is SSWD’s current goal to test at least 50% of the meters changed 

out due to age.  

A sample of testing results between 2018-2021 is provided below.   

 

The current criteria for large meter testing are as follows: 3” and 4” meters are tested every 5 years; units will 
be re-built if they fail the AWWA test. All 6” and larger sized meters are tested annually; units will be re-built if 
they fail the AWWA test.  In case of failure, it is SSWD’s preference to rebuild these meters in the field at the 
time of a failed test. Once rebuilt, the meter is retested again for accuracy. In the past five years, there has not 
been a scenario where a rebuild due to failed testing has resulted in a need for meter replacement post-
rebuild.  
 
SSWD currently has thirty-nine (39) meters that are 6” and larger that are tested annually. SSWD currently has 
(426) 3” and 4” meters that are on a five-year testing plan, approximately 85 tested annually. 
 

Meter / Endpoint Disposal 
SSWD does participate in recycling old meters and endpoints. Small meters are recycled by SSWD after they 

are replaced. If sending off for testing, some of their test vendors will provide flat rate credits to their testing 

charge to recycle.  

Sensus will provide a disposal credit to SSWD towards their Smart Points when they exchange failed endpoints 

for new endpoints, regardless of the failed endpoint manufacturer. 

  

300

125

727 714

211

100

551 527

0

100

200

300

400

500

600

700

800

2018 2019 2020 2021

2018-2021 Small Meter Testing

# Tested # Passed



17 | S S W D  
   

5. Growth Requirements 
 

The SSWD service area is generally built-out with no major plans for service area expansion. However, there 

will occasionally be “fill-in” subdivisions or new developments.  In this case the developer is required to 

purchase the meter. While the budget established in Section 7 can accommodate minor purchases for 

damaged meters, there should be an assessment and revision of the forecast for any contemplated system 

expansions through acquisition or consolidation.  
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6. Labor Requirements 
Overview 
The primary labor force managing the Meter AMP is primarily split between the Preventive Maintenance 

Division and the Field Services Division with some oversight from senior management. There is one 

Superintendent splitting time in thirds between Preventive Maintenance, Field Services, and Distribution. 

Based on the labor division in each department below, the labor force associated with the Meter AMP is 

approximately 8.33 full time equivalents in following breakdown: 

 

 

Staffing Levels 
The current staffing levels appear to be adequate for the services being provided.  This judgment considers: 

• Transaction volumes 

• Process maps and activities 

• Testing results 

Adding additional staff in future years is not recommended unless there is a significant change in size of the 

meter population. 

 

 

  

Staffing FTE Comments 

Superintendent .33 Splitting time between groups 

Preventive Maintenance Division   

• 1 Distribution Foreman 
 

.5 Splitting time between Meter PM and 
Distribution PM 

•  2 Operators 
 

2 Dedicated to Meter PM 

Field Services Division   

• 1 Distribution Foreman 
 

1  

• 5 Operators 
 

5  

Total 8.83  
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7. Investment Requirement 
Investment Overview 
In general, SSWD capitalizes most material purchases related to the Meter AMP. Expenditures for labor as 

referenced in the previous section largely comprise the Operation and Maintenance (O&M) cost for metering 

related assets.   

Key Assumptions: 

• Shared services from other departments.  

o The following departments support aspects of the Meter AMP: 

▪ IT Department (Date Warehouse, Software Hosting, Integration support) 

▪ Fleet Vehicles (For various aspects of maintenance and operations) 

▪ Warehousing / Material Storage 

▪ Tools and Equipment 

• The labor used to install the Capital Expenditure (Capital) equipment is provided through the labor 

force associated with the Operations and Maintenance (O&M) budget.  

• Capital and O&M has been modeled for 20 years which is an appropriate timeline for these assets. 

• If SSWD wants to implement improvement opportunities outside of the material and labor listed in this 

report, there may need to be adjustments to this budget.  For example, adding additional test 

equipment.  

Capital and O&M Budget 
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** The proposed 7-year Endpoint replacement period mirrors the original 7-year end point deployment 

period.  This period can be compressed or extended depending on battery performance and the size of labor 

force used.  

 

Figure 2.0 

 

 

Figure 2.0 above assumes the baseline 2023 approved budgetary figure for O&M and Capital, as well as a 3% 

cost escalation factor.  The Sensus network components will require maintenance and upgrades around years 

7-10. For the purposes of this plan, approximately $200,000 capital budget is estimated at year 10 of system 

deployment. Based on estimated expected twenty-year endpoint life, SSWD is budgeting for a seven-year, 

phased approach for endpoint changeout beginning in 2033.   This approach could be time-compressed by 

using third party installation labor.  SSWD should closely monitor battery performance beginning in year 15 

and adjust the schedule accordingly.  
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8. Risk Assessment 
By taking calculated actions in the last several years, SSWD has dramatically reduced the risk in their Meter 

AMP. The products being used have a strong industry track record with literally more than 1,000 successful 

installations. By staggering the product installation dates, additional risk was removed from having a defective 

product batch and there is little chance of wide-spread failure. 

Other risks identified are considered minor, but the risk mitigation concept offered could be converted into an 

improvement action in the SSWD annual planning process: 

 Risk Mitigation Comment Target Date 
for 
Completion 

1) Network Failure 
Points 

Consider a service 
agreement on spare 
collector items for 
Sensus. 

Badger is really a 
NaaS option.  
Monitor their 
performance 
monthly and 
annually 

September 
2023 

2) Over the air firmware 
updates: 
From time to time, 
the vendors will 
encourage this.  It is 
mostly a positive 
event; however, an 
unplanned or 
haphazard update can 
cause major system 
problems. 

Set clear ground rules 
with Sensus and Badger 
about how these 
firmware updates 
occur. 

Hire a subject 
matter expert if you 
are uncertain. 

September 
2023 

3) Management of 
Integration Points to 
the Data Warehouse 

While primary 
responsibility is with 
the IT department, the 
use of the data 
warehouse by a variety 
of stakeholders seeking 
meter-related data will 
increase over time.  All 
integrations should be 
maintained as systems 
are upgraded over 
time. 
 

Included in 
improvement 
recommendations. 

Ongoing 
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9. Improvement Opportunities 
During the Meter AMP development, the following improvement opportunities were identified.   

 Improvement Opportunity Target Date for 
Completion 

1) Determine system of record for Sensus collection Equipment and 
maintenance record such as CMMS 
 

September 2023 

2) Create a central data repository, such as SharePoint site, for all related 
Meter AMP documentation including contract and warranty information 
for easy reference. 
 

June 2023 

3) Sensus network review all Sensus contract terms including performance 
commitments. Consider a formal network service agreement.  
Other considerations: 
 

October 2023 

 a. Establish local inventory of critical parts or a complete collector 
assembly. 
 

September 2023 

 b. Schedule periodic collector maintenance. 
 

September 2023 

 c. Ensure SSWD has all necessary tools, equipment, and process to read 
meters in drive-by mode should a network failure occur. 
 

September 2023 

 d. Define any budgetary gaps between what Sensus is providing and what 
is needed. 
 

December 2023 

 e. Cross train SSWD personnel for emergency maintenance if the standard 
Sensus response times are inadequate. 
 

December 2023 

 f. Monitor the network performance and periodically meet with Sensus to 
discuss any network "tuning" that may be needed to variables that may 
affect RF transmission. 
 

September 2023 

4) Badger Beacon Network. Review all contract items specifically determine 
contacts for emergency calls and verify level of service agreements and 
response times.  
 

September 2023 
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 a. SSWD has prepaid for several years of service credits, but the utility 
should have a clear understanding remaining value of credits and how 
those credits may apply to upgrades or other functionality. 
 

September 2023 

 b. The Badger system should be able to be read in drive-by mode during 
emergency situations. Verify all necessary components are in place if the 
utility desires this backup functionality. 
 

September 2023 

5) Network expansion. Both Sensus and Badger are constantly releasing new 
monitoring devices that are compatible with their respective networks. 
SSWD should periodically evaluate the application and value of such 
devices. These may include pressure sensors and remote disconnect. 
 

Ongoing 

6) Establish internal process responsibility for managing the warranty process 
for all Sensus and Badger components. 
 

September 2023 

7) Establish specific strategies or procedures around equipment upgrades, 
software and firmware updates and the maintenance of all integration 
points to other system. 
 

December 2023 

8) Event/Alarm/Report Rationalization. Examine the management of the data 
between the Data Warehouse and the core modules within Badger and 
Sensus. The aim is to ensure SSWD is delivering the appropriate 
event/alarm/reports to the right people at the right time. This can be 
accomplished through analysis, configuration, and testing of all the 
standard actions in each AMI headend software. 
 

December 2023 

9) Test bench establishment. While buying an internal test bench is an 
improvement possibility, there is little evidence to support the financial 
investment. In-house testing options for testing are not factored into the 
current financial forecasts, but sample testing in years 10-15 could be 
worthwhile, whether that takes place in-house or through a third-party. 
 

September 2023 

10) Interties. While there are often ownership and operational challenges 
associated with interties, it is recommended that SSWD meter and monitor 
all sources that could affect major points of water input and output to the 
system. Consider cooperative endeavors with other utilities to share in the 
cost of metering installation. 
 

September 2023 
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Appendix  
A.1. Financial Snapshots 
Current Budgets 

Expected Revenue (2022) $51,361,000.00 

Capital Budget (2022) $24,752,000.00 

Operations and Maintenance Budget (2022) $23,811,000.00 

Debt Service (2022) $7,503,000.00 

 

Monthly Rates 

$94.28 Representative metered residential with 1" metered service & 
20 units of consumption (1 unit = 748 gallons) 

$57.06 Representative metered residential with 3/4" metered service 
& 10 units of consumption (1 unit = 748 gallons) 

 

Historical Metering Revenue 

Total Revenue by Connection Size 

  2018 2019 2020 2021 

5/8”           $903,310.35          $909,834.70       $1,059,539.37       $1,109,698.51  

3/4”      $19,495,350.53     $20,644,747.45     $26,697,201.87     $27,927,155.81  

1”         $3,622,746.58       $3,613,626.73       $3,955,816.45       $4,179,216.71  

1.5”         $2,866,437.14       $2,872,952.77       $3,102,869.13       $3,179,589.11  

2”         $5,736,515.45       $5,733,916.41       $6,334,156.55       $6,654,855.28  

3”         $2,531,399.31       $2,524,609.53       $2,784,636.67       $2,881,509.71  

4”         $1,380,665.55       $1,377,940.28       $1,481,912.75      $1,576,873.64  

6”            $862,889.54          $776,760.89          $839,018.58          $908,548.35  

8”            $167,131.95          $170,528.09          $189,157.15         $ 180,781.45  

Total       $37,566,446.40     $38,624,916.85     $46,444,308.52     $48,598,228.57  

 

Revenue by Size 

  

 -

 10,000,000.00

 20,000,000.00

 30,000,000.00
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A.2. Asset-Related Workflows 
Onsite discovery sessions were conducted to document processes relevant to asset-related operational 

functions. These workflows were used to understand the operating environment and provides supplemental 

documentation of how SSWD staff, equipment and material assets are physically utilized. Processes mapped in 

the scope of this project are: 

• A.2. Asset Related Workflows.pdf 

• A.2.1 Cycle Billing.pdf 

• A.2.2 High Bill Inquiry Field Investigation.pdf 

• A.2.3 Meter Testing.pdf 

• A.2.4 Inventory In.pdf 

• A.2.5 Inventory Out.pdf 

• A.2.6 Mid Year Annual Inventory Count.pdf 

• A.2.7 Current State ARD.pdf 

 

A.3. Vendor Documentation 
• A.3. Vendor Documentation.pdf 

• A.3.1 Recordall Turbo Series Meters Models 160, 200, 450, 1000, 2000, 3500, 5500, 6200 Product Data 

Sheet.pdf 

• A.3.2 Recordall Turbo Series Meter Model 450 Fire Hydrant Meter 3 in Product Data Sheet.pdf 

• A.3.3 Recordall Lead-Free Bronze Alloy Disc M25,M35, M55, M70 Product Data Sheet.pdf 

• A.3.4 S-DS-00078-EN_Recordall Compound Meter Lead-Free Bronze Alloy, Sizes 2, 3, 4 & 6 Inch Product 

Data Sheet.pdf 

• A.3.5 ORION Cellular Water Endpoints Product Data Sheet.pdf 

• A.3.6 ORION Cellular LTE Endpoint Data Sheet.pdf 

• A.3.7 BEACON AMA Welcome_Billing Integration.pdf 

• A.3.8 BEACON AMA Onboarding Billing Vendor Integration Best Practices Quick Guide.pdf 

• A.3.9 BEACON Advanced Metering Analytics with ORION NaaS Product Data Sheet (BEA-DS-00554-

EN).pdf 

• A.3.10 Badger HR-E High Resolution Encoder Product Data Sheet.pdf 

• A.3.11 Badger ADE Product Data Sheet.pdf 

• A.3.12 Software Overview Solution Brief.pdf 

• A.3.13 Smart Utility Analytics Viewpoint.pdf 

• A.3.14 Sensus Essential Analytics Brochure.pdf 

• A.3.15 M400B2 Data Sheet.pdf 

• A.3.16 FlexNet SmartPoint 520M Pit Set Data Sheet.pdf 

• A.3.17 510M and 520M Compatibility Quick Guide.pdf 

https://utilitymeteringsolutions.sharepoint.com/teams/sacramentoswd/Shared%20Documents/Public%20sharing/A.3.1%20Recordall%20Turbo%20Series%20Meters%20Models%20160,%20200,%20450,%201000,%202000,%203500,%205500,%206200%20Product%20Data%20Sheet.pdf
https://utilitymeteringsolutions.sharepoint.com/teams/sacramentoswd/Shared%20Documents/Public%20sharing/A.3.4%20S-DS-00078-EN_Recordall%20Compound%20Meter%20Lead-Free%20Bronze%20Alloy,%20Sizes%202,%203,%204%20&%206%20Inch%20Product%20Data%20Sheet.pdf
https://utilitymeteringsolutions.sharepoint.com/teams/sacramentoswd/Shared%20Documents/Public%20sharing/A.3.9%20BEACON%20Advanced%20Metering%20Analytics%20with%20ORION%20NaaS%20Product%20Data%20Sheet%20(BEA-DS-00554-EN).pdf
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½«¬±³»®ò

ÞÛÒÛÚ×ÌÍ

Û¿·´§ ®»½»·ª» ·²°«¬ º®±³ »·¬¸»® ©¿´µó¾§ñ

Ý±²¬®±´ ¾±¬¸ ¼»°´±§³»²¬ ¿²¼ ´·º»¬·³» 

±°»®¿¬·±² ½±¬

Ý±³°¿½¬ ·²¬¿´´¿¬·±² ¬¸¿¬ ¿ª» ¬·³»ô 
°¿½» ¿²¼ ³±²»§ ó ©·¬¸±«¬ ®»¼«½·²¹ 
§¬»³ °»®º±®³¿²½»

½±²²»½¬·±² ¿¬ ³·²·³¿´ ½±¬

Ó·²·³·¦» ²»© ·²º®¿¬®«½¬«®» ·²ª»¬³»²¬

Û²¿¾´» »ºº»½¬·ª» ´»¿µ ¼»¬»½¬·±²



ÍÛÒÍËÍ ¤ êíé Ü¿ª· Ü®·ª» ¤ Ó±®®·ª·´´»ô ÒÝ îéëêð ¤ èððòêíèòíéìè

wîðîð Í»²«ò ß´´ °®±¼«½¬ °«®½¸¿»¼ ¿²¼ »®ª·½» °»®º±®³»¼ ¿®» «¾¶»½¬ ¬± Í»²«� ¬»®³ ±º ¿´»ô ¿ª¿·´¿¾´» ¿¬ »·¬¸»® 
»²«ò½±³ñÌÝ ±® ïóèððóêíèóíéìèò Í»²« ®»»®ª» ¬¸» ®·¹¸¬ ¬± ³±¼·º§ ¬¸»» ¬»®³ ¿²¼ ½±²¼·¬·±² ·² ·¬ ±©² ¼·½®»¬·±² 
©·¬¸±«¬ ²±¬·½» ¬± ¬¸» ½«¬±³»®ò Ì¸» Í»²« ´±¹± · ¿ ®»¹·¬»®»¼ ¬®¿¼»³¿®µ ±º Í»²«ò

Ì¸· ¼±½«³»²¬ · º±® ·²º±®³¿¬·±²¿´ °«®°±» ±²´§ô ¿²¼ ÍÛÒÍËÍ ÓßÕÛÍ ÒÑ ÛÈÐÎÛÍÍ ÉßÎÎßÒÌ×ÛÍ ×Ò ÌØ×Í ÜÑÝËÓÛÒÌò 
ÚËÎÌØÛÎÓÑÎÛô ÌØÛÎÛ ßÎÛ ÒÑ ×ÓÐÔ×ÛÜ ÉßÎÎßÒÌ×ÛÍô ×ÒÝÔËÜ×ÒÙ É×ÌØÑËÌ Ô×Ó×ÌßÌ×ÑÒô ÉßÎÎßÒÌ×ÛÍ ßÍ 
ÌÑ Ú×ÌÒÛÍÍ ÚÑÎ ß ÐßÎÌ×ÝËÔßÎ ÐËÎÐÑÍÛ ßÒÜ ÓÛÎÝØßÒÌßÞ×Ô×ÌÇò ßÒÇ ËÍÛ ÑÚ ÌØÛ ÐÎÑÜËÝÌÍ ÌØßÌ ×Í ÒÑÌ 
ÍÐÛÝ×Ú×ÝßÔÔÇ ÐÛÎÓ×ÌÌÛÜ ØÛÎÛ×Ò ×Í ÐÎÑØ×Þ×ÌÛÜò

È§´»³ò½±³ ¤ Í»²«ò½±³

Í³¿®¬Ð±·²¬ ëîðÓ

Ð·¬ Í»¬ Ó±¼«´»

ß¼¼·¬·±²¿´ Í³¿®¬°±·²¬ ëîðÓ Ó±¼«´» Ú»¿¬«®»

¿´»®¬·²¹ ¬¸» «¬·´·¬§ ¬± ´»¿µ ½±²¼·¬·±²ò ×² ¿¼¼·¬·±²ô ¬¸» Í³¿®¬Ð±·²¬ ¬±®» «° ¬± èìð ½±²«³°¬·±² ·²¬»®ª¿´ øíë ¼¿§ ±º ¸±«®´§ 

®»±´«¬·±²ò Ì¸» Í³¿®¬Ð±·²¬ ¿´± ·²½±®°±®¿¬» ¿ ¬©±ó°±®¬ ¼»·¹²ô ¿´´±©·²¹ ¬¸» «¬·´·¬§ ¬± ½±²²»½¬ ³«´¬·°´» ®»¹·¬»® ¿²¼ ¿²½·´´¿®§ ¼»ª·½» 

ø«½¸ ¿ ¿½±«¬·½ ³±²·¬±®·²¹÷ ¬± ¿ ·²¹´» Í³¿®¬Ð±·²¬ò Ì¸· ®»«´¬ ·² ¿ ½±³°¿½¬ ·²¬¿´´¿¬·±² ¬¸¿¬ ¿ª» ¬·³»ô °¿½» ¿²¼ ³±²»§ ó ©·¬¸±«¬ 

®»¼«½·²¹ §¬»³ °»®º±®³¿²½»ò

ÍÐÛÝ×Ú×ÝßÌ×ÑÒÍ

Í»®ª·½» Ð·¬ »¬ ·²¬¿´´¿¬·±² ·²¬»®º¿½·²¹ ¬¸» «¬·´·¬§ ³»¬»® ¬± ¬¸» Í»²« Ú´»¨Ò»¬ ½±³³«²·½¿¬·±² ²»¬©±®µò Ë²·¬ 

Ð¸§·½¿´ ½¸¿®¿½¬»®·¬·½ É·¼¬¸æ ìòìí� ¨ Ø»·¹¸¬æ ëòðç� ¨ Ü»°¬¸æ í�

É»·¹¸¬ ïòð ´¾ñïêòð ±¦

Ý±´±® Þ´¿½µ

Ú®»¯«»²½§ ®¿²¹» çðð � çëð ÓØ¦ô èððð ½¸¿²²»´ È êòîë µØ¦ ¬»°

Ó±¼«´¿¬·±² Ð®±°®·»¬¿®§ Ò¿®®±© Þ¿²¼

Ó»³±®§ Ò±²óÊ±´¿¬·´»

Ð±©»® Ô·¬¸·«³ Ì¸·±²§´ Ý¸´±®·¼» ¾¿¬¬»®·»

ß°°®±ª¿´
ËÍæ ÚÝÝ ÝÚÎ ìéæ Ð¿®¬ îìÜô Ð¿®¬ ïðïÝô Ð¿®¬ ïë 
Ô·½»²»¼ ±°»®¿¬·±²
Ý¿²¿¼¿æ ×²¼«¬®§ Ý¿²¿¼¿ ø×Ý÷ ÎÍÍóïíìô ÎÍÍóïïç

Ñ°»®¿¬·²¹ ¬»³°»®¿¬«®» ó îîp Ú ¬± õïèëp Ú
ó íðp Ý ¬± õ èëp Ý

Ñ°¬·±² Ü«¿´ ±® ·²¹´» °±®¬ ¿ª¿·´¿¾·´·¬§å Ì±«½¸Ý±«°´»® ±²´§ô ©·®»¼ ±²´§

×²¬¿´´¿¬·±² »²ª·®±²³»²¬ ïððû ½±²¼»²·²¹ô ©¿¬»® «¾³»®·¾´»

Ý±³°¿¬·¾·´·¬§ Ì±«½¸Ý±«°´»® ¿²¼ É·®»¼ Ê»®·±²æ Í»²« Û²½±¼»® Î»¹·¬»®ô Þ¿¼¹»® ßÜÛ ©¿¬»® ®»¹·¬»®ô Ó¿¬»® Ó»¬»® 
ß½½«Ô·²¨ô ¿²¼ Ø»®»§ Ì®¿²´¿¬±® ø¿°°®±ª»¼ ÌÎñÐÔ Ô»¿¼÷

É·®»¼ Ê»®·±² Ñ²´§æ Û´¬»® Û²½±¼»® øÍ»²« °®±¬±½±´÷ô Ò»°¬«²» ßÎÞ Ê× øÐ®±Î»¿¼÷ô Ø»®»§ Ì®¿²´¿¬±®ô  

Î»º»® ¬± ¬¸» ëïðÓñëîðÓ Í³¿®¬Ð±·²¬r Ó±¼«´» É¿¬»® Ó»¬»® ¿²¼ ß²½·´´¿®·» Ý±³°¿¬·¾·´·¬§ Ï«·½µ Ù«·¼» º±® 
¬¸» ´¿¬»¬ ½±³°¿¬·¾·´·¬§ ·²º±®³¿¬·±²ò

É¿®®¿²¬§ îð §»¿® � Þ¿»¼ ±² ·¨ ¬®¿²³··±² °»® ¼¿§ò
Î»º»® ¬± Í»²« Ùóëðð º±® ©¿®®¿²¬§ò



ÏË×ÝÕ ÙË×ÜÛ

ÉÏÙóïððîïóðé

ëïðÓñëîðÓ Í³¿®¬Ð±·²¬r Ó±¼«´»
Water Meter and Ancillaries Compatibility Quick Guide

Sensus

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

×ÝÛ ú ×ÝÛ Ñ°¬± ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
×ÝÛ ú ×ÝÛ Ñ°¬± íó©·®»ò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ó«´¬·ó¶»¬ô 
Ý±³°±«²¼ô 
Ì«®¾·²»ô Ð®±°»´´»®ô 
Ú·®» Í»®ª·½»

ÑÓÒ×� Ìîô Ýîô Úîô Îî Ú´±¿¬·²¹ Þ¿´´ 
Ì»½¸²±´±¹§

¿½½«ÓßÙ� ¿½½«ÓßÙ Ó¿¹

·ÐÛÎÔr ·ÐÛÎÔ Ó¿¹

Ð»®³¿´±¹ Ð»®³¿´±¹õ ß½±«¬·½ 
Ì»½¸²±´±¹§

Í»²«r 
Û´»½¬®±²·½ 
Î»¹·¬»®õ� ¿²¼ 
ÛóÎ»¹·¬»®

¿½½«ÍÌÎÛßÓô ÍÎ ×× Ð±·¬·ª» 
Ü·°´¿½»³»²¬

¿´´§ ¿´´§ ¿´´§

Ø§¼®±ª»®» Ø§¼®±ª»®» Ó¿¹

Badger

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

ßÜÛ ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
ßÜÛ íó©·®» ¿²¼ 
Ì±«½¸Ý±«°´»® «°°±®¬ô 
Í»²« ß°°®±ª»¼ ÌÎñ
ÐÔ ´»¿¼ô «° ¬± è ©¸»»´ò

Ü·½ô Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

ØÎóÛ ÔÝÜ ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
ØÎóÛ ÔÝÜ íó©·®»ô «° 
¬± è ©¸»»´ò Ó«¬ ¾» 
¿¬ ´»¿¬ Í³¿®¬Ð±·²¬ 

±® ¸·¹¸»®ò

Ü·½ô Ì«®¾± Í»®·»ô 
Ý±³°±«²¼ Í»®·»ô 
Ý±³¾± Í»®·»ô Ú·®» 
Í»®ª·½»

ÛóÍÛÎ×ÛÍ 
è ¼·¹·¬

ß´´ ³±¼»´ ©·¬¸ 

íó©·®»öö

Ë´¬®¿±²·½

Neptune

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

Ð®±®»¿¼ 
ì ©¸»»´

ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
Ð®±®»¿¼ ®»¹·¬»®ò 
íó©·®» «°°±®¬

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

Ûó½±¼»® ©·¬¸ 
Ì±«½¸Ý±«°´»® 
ì ©¸»»´

ß´´ ³»¬»® ©·¬¸ 

Ó¿²«º¿½¬«®»¼ ¿º¬»® 
ïñîðïêò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

Ð®±®»¿¼ 
ê ©¸»»´

ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
Ð®±®»¿¼ ®»¹·¬»®ò 
íó©·®» «°°±®¬

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

Ûó½±¼»® 
ê ©¸»»´

ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
Ûó½±¼»® ®»¹·¬»®ò 
íó©·®» «°°±®¬ øÐ®±®»¿¼ 
°®±¬±½±´ ±²´§÷

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

Ûó½±¼»® ©·¬¸ 
Ì±«½¸Ý±«°´»® 
ê ©¸»»´

ß´´ ³»¬»® ©·¬¸ 

Ó¿²«º¿½¬«®»¼ ¿º¬»® 
ïñîðïêò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

Ûó½±¼»® 
è ©¸»»´

ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
Ûó½±¼»® ®»¹·¬»®ò 
íó©·®» «°°±®¬ö

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

Ûó½±¼»® ©·¬¸ 
Ì±«½¸Ý±«°´»® 
è ©¸»»´

ß´´ ³»¬»® ©·¬¸ 

Ó¿²«º¿½¬«®»¼ ¿º¬»® 
ïñîðïêò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»

Ð®±Ý±¼»®
è ©¸»»´

ß´´ ³»¬»® ©·¬¸ 

Ó¿²«º¿½¬«®»¼ ¿º¬»® 
éñîðïèò 
Ì±«½¸Ý±«°´»® ¿²¼ 
íó©·®»öö

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô 
Ý±³°±«²¼ô Ú·®» 
Í»®ª·½»



wîðïç Í»²«ò ß´´ °®±¼«½¬ °«®½¸¿»¼ ¿²¼ »®ª·½» °»®º±®³»¼ ¿®» «¾¶»½¬ ¬± Í»²«� ¬»®³ ±º ¿´»ô ¿ª¿·´¿¾´» ¿¬ 
»·¬¸»® »²«ò½±³ñÌÝ ±® ïóèððóêíèóíéìèò Í»²« ®»»®ª» ¬¸» ®·¹¸¬ ¬± ³±¼·º§ ¬¸»» ¬»®³ ¿²¼ ½±²¼·¬·±² ·² 
·¬ ±©² ¼·½®»¬·±² ©·¬¸±«¬ ²±¬·½» ¬± ¬¸» ½«¬±³»®ò 

×Ò ÌØ×Í ÜÑÝËÓÛÒÌò ÚËÎÌØÛÎÓÑÎÛô ÌØÛÎÛ ßÎÛ ÒÑ ×ÓÐÔ×ÛÜ ÉßÎÎßÒÌ×ÛÍô ×ÒÝÔËÜ×ÒÙ 
É×ÌØÑËÌ Ô×Ó×ÌßÌ×ÑÒô ÉßÎÎßÒÌ×ÛÍ ßÍ ÌÑ Ú×ÌÒÛÍÍ ÚÑÎ ß ÐßÎÌ×ÝËÔßÎ ÐËÎÐÑÍÛ ßÒÜ 
ÓÛÎÝØßÒÌßÞ×Ô×ÌÇò ßÒÇ ËÍÛ ÑÚ ÌØÛ ÐÎÑÜËÝÌÍ ÌØßÌ ×Í ÒÑÌ ÍÐÛÝ×Ú×ÝßÔÔÇ ÐÛÎÓ×ÌÌÛÜ 
ØÛÎÛ×Ò ×Í ÐÎÑØ×Þ×ÌÛÜò

êíé Ü¿ª· Ü®·ª» 

Ó±®®·ª·´´»ô ÒÝ îéëêð

ïóèððóêíèóíéìè  

»²«ò½±³

McCrometer

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

Ó½Ý®±³»¬»® 

ÚÝïððóððÓ 
è ¼·¹·¬

íó©·®» ®»¿¼·²¹ò 
Ú·®³©¿®» îòìò 
Ó¿²«º¿½¬«®»¼ ¿º¬»® 
ìñîðïëò

Ð®±°»´´»®

ÓÔîëë ¾¿¬¬»®§ 
°±©»®»¼ ®»¹·¬»® 
è ¼·¹·¬

íó©·®» ®»¿¼·²¹ ±²´§ò
Ú·®³©¿®» ëòðç ±® 
¹®»¿¬»®òöö

Ð®±°»´´»®

ÓÔ Í»®·» 
½±²ª»®¬»®ô ßÝ 
°±©»®»¼ 
è ¼·¹·¬

íó©·®» ®»¿¼·²¹ ±²´§ò 
Ú·®³©¿®» íòðí ±® 
¹®»¿¬»®òöö

Ð®±°»´´»®

Master Meter

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

ß½½«Ô·²¨ Êïòïç ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
ß½½«Ô·²¨ íó©·®» ¿²¼ 
Ì±«½¸Ý±«°´»®ô Í»²« 
¿°°®±ª»¼ ÌÎñÐÔ ´»¿¼ò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬

Í±²¿¬¿ 
è ¼·¹·¬

íó©·®» ¿²¼ 
Ì±«½¸Ý±«°´»®ô 

±® ¹®»¿¬»®òöö

Ë´¬®¿±²·½

Ñ½¬¿ª» 
è ¼·¹·¬

íó©·®» ±²´§òöö Ë´¬®¿±²·½

Diehl

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

Ø§¼®« 
è ¼·¹·¬

íó©·®» «°°±®¬ ±²´§òöö 
Ó¿²«º¿½¬«®»¼ ¿º¬»® 
ìñîðïèò

Ë´¬®¿±²·½

Kamstrup

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

ìô ê ¿²¼ è ©¸»»´
íó©·®» ®»¿¼·²¹ò Ê»®·±² 
Ýïò

Ë´¬®¿±²·½

ìô êô ¿²¼ è ©¸»»´
íó©·®» ¿²¼ 
Ì±«½¸Ý±«°´»® ª»®·±² 
Øïòöö

Ë´¬®¿±²·½

Elster/Amco

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

Í½¿²½±¼»® ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
Í½¿²½±¼»® íó©·®» 
«°°±®¬ øÍ»²« 
°®±¬±½±´ ±²´§÷ò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô Ó«´¬·ó¶»¬ô 
Þ«´µ ½±³¾±ô Ú·®» 
»®ª·½»

×²Ê··±² ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
×²Ê··±² íó©·®» «°°±®¬ 
øÍ»²« °®±¬±½±´ ±²´§÷ò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô 
Ì«®¾·²»ô Ó«´¬·ó¶»¬ô 
Þ«´µ ½±³¾±ô Ú·®» 
»®ª·½»

Hersey/Mueller Systems

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

Ì®¿²´¿¬±® ß´´ ³»¬»® ¬¸¿¬ ¿½½»°¬ 
Ì®¿²´¿¬±® íó©·®» ¿²¼ 
Ì±«½¸Ý±«°´»® «°°±®¬ô 
Í»²« ¿°°®±ª»¼ ÌÎñ
ÐÔ ´»¿¼ò

Ð±·¬·ª» 
Ü·°´¿½»³»²¬ô Ó¿¹

Zenner

Î»¹·¬»® Ì§°» Ó±¼»´ Ó»¬»® Ì§°»

ÐÓÒ Ò·¬®± ðï 
ì ©¸»»´ô ê ©¸»»´

íó©·®» «°°±®¬ ±²´§ò 
Ó¿²«º¿½¬«®»¼ ¿º¬»® 
èñîðïëò

Ó«´¬·ó¶»¬


