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AGENDA:

• Smart Water Journey

• AMI Project Deployment /ESRI Technology
1) Meter box and lid survey
2) Survey evaluation and categorization App for "real-time" data 

capture monitoring
3) Meter box upgrade planning and work management by area App
4) Deployment audit (Private/Public) partnership work process
5) Next day AMI active status updates in main BlueWave (GIS Web 

Viewer technology by GeoCortex now called VertiGIS)

• Next Steps & Future 



SMART WATER NETWORK DEFINED

What is it?
A fully integrated set of data-driven components and solutions which allow

water utilities to optimize all aspects of their water system.

Why is the water industry pursing it?
Smart water solutions improve the efficiency, longevity, and reliability of a

utility’s underlying physical assets by better measuring, collecting,
analyzing, and acting upon a wide range of network events.

*SWAN FORUM 



LAYERS OF SMART WATER NETWORK

Pumps, Pipes, Pressure Reducing Valves, Tanks, etc

Metering and equipment which measures parameters such as flow, pressure, noise, 
water quality.  Includes remote controlled equipment such as actuators

AMI Flexnet
Network FiberCellularManual

SCADA – supervisory 
control and data 

acquisition 

Solutions that integrate data analytics, modeling, communication channels, sensing 
devices with the network in near real time.  

Common Operating View | Digital Twin

GIS - ESRI
Dash Boards

Tableau, 
Smartsheet

AMI – Headend 
systems

Hydraulic 
Model

3rd Party 
Cloud 

Solutions

*SWAN FORUM 

ESRI 
Survey 

123,
GeoEvent



HIGH LEVEL SMART WATER JOURNEY
1-4 years 3-7 years 6-10+ years



SMART WATER NETWORK ROADMAP PROGRESS 
1-4 years 3-7 years 6-10+ years

In Progress



GIS/ESRI IS FOUNDATIONAL TO THE SMART WATER JOURNEY

*Figure from Sensus

-GIS and Scada are 
fundamental building 
blocks



USING ESRI TO BETTER COLLET AND ACT ON DATA 

EXAMPLES FROM AMI DEPLOYMENT:
1. Meter box and lid survey
2. Survey evaluation and categorization
3. Meter box upgrade planning and work

management by area
4. Deployment QA/QC partnership work

process
5. Next day AMI active status updates



AMI Meter Survey Project
Lack of Data about our Meter Boxes:

 Caused a large variation in the Water portion of the AMI Project Costs
 Too many unknown factors
 Literally guessing on the costs for the water part of the AMI project

So we decided to do a survey…

 We released an RFP for the Survey Work  

 3 proposals were submitted from firms outside of Washington

 All were expensive and paper based – between $800K to $900K

 None of the submissions could meet the December 30th 2019 deadline

 Decided to Use Survey123 and ArcGIS Online 

 Hired temporary project staff

 Created our own electronic Survey

 Budget of $480K  - Goal of 80K surveys done by December 30th 2019



AMI Meter Survey Project (Survey123) 



AMI Meter Survey Project (AGOL)

 Meter Survey Progress App (AGOL)



Meter Survey Progress App (IPhone)



Meter Survey Progress App



Finding the 445’s

 AMI Meter Survey Dashboard



Finding the 445’s



Work Managment

Initial 104k 
Surveys 

Completed

Ready for 
AMI 

Deployment

QA 1

MIV Ready?
- Yes
- No
- Unsure

QA 2

>> SAP Notif. & Work Force 
Assignments Created

QA 1 Work Gathered into Projects 
and sent to SAP

>> Workforce Assignments 
and SAP Notif. (W2)
Evaluated and parsed into 
buckets

Review the Surveys and 
Pictures

https://water.cityoftacoma.org/MtrSurvey/Index.html?viewer=AMI_Survey_QA1.mtrsurvey
https://water.cityoftacoma.org/MtrSurvey/Index.html?viewer=AMI_Survey_Data_Analysis.mtrsurvey


AMI METER BOX SURVEY EVALUATIONS

Benefits
• Enabled field staff to work from 

home at beginning of COVID-19

• Photos of assets enable evaluation 
beyond data reported and to 
validate or correct data

Challenges
• Identifying clear output
• Setting evaluation standards and 

training



AMI PREP WORK PLANNING BY SUB AREAS

Benefits:
• Planning by area improved 

efficiency for field staff

• Scripting automated creation of 
work tasks for field staff

Challenges:
• 20k+ follow up inspections to 

confirm AMI ready

• 1,790 Work Orders to make 
service AMI Read

• Multiple status tracking in one 
view



METER BOX IMPROVEMENT WORK MANAGEMENT



AMI DEPLOYMENT MIV - AUDIT RESOLUTION SURVEY

Benefits:
• Leveraged mobile phone app staff is already familiar with

• Shared environment between Utility and MIV

• Eliminated need for weekly meetings

• Resolution photos eliminated validation field visits

Challenges:
• MIV mobile phone security 

• Where and who to audit

• What problem are we trying to solve?



AMI DEPLOYMENT AUDIT RESOLUTION

• Weekly Report for last 30 days of audits by MIV 
installer.  Yellow highlights where more audits 
are needed to reach 10% goal

• Dashboard could then be used to identify where 
to audit.

• MIV also used the Dashboard to identify failed 
audits needing resolution.



AMI DEPLOYMENT AUDIT RESOLUTION

Audit by Utility

Validation of 
Resolution

Colors identify 
individual installers



DAILY AMI METER STATUS UPDATES

Benefits
• Platform available to all staff

• Visually identify AMI status

• Quick source for identifying who installed and when for trouble 
shooting 

Challenges
• Data structures in SAP were not readily accessible and 

took some work to automate

• Multiple status tracking in one view



LESSON LEARNED UTILIZING ESRI TO BETTER COLLECT & ACT ON DATA

ESRI has become the hub staff have come to rely upon for asset and meter information.

ESRI GIS -
"Bluewave 

App"

Mapping
Meter 
Data

SAP PM Work 
Management

Asset Pictures
Meter 

Box 
Survey

MIV Audit 
Resolution

Events

Can ESRI also become a hub for operational data to better measure, 
analyze & act on system events?



THE BIG PICTURE – BRINGING IT ALL TOGETHER

1. COMMON OPERATING VIEW (2025-26)
• Sensors from multiple sources available in one operational view. 

• Near real time refresh rate

• Foundational sources: SCADA, AMI, Quality, ESRI

• Compare dynamic sensor to static modeled values

2. DIGITAL TWIN: DYNAMIC INTEGRATED MODEL (2029-30)



LEVERAGING FLEXNET NETWORK FOR NEAR REAL TIME AWARENESS

1 min.

5 min.

5 min.

5 min.

15 minutes

Smart Water Equipment

15 min.

15 min.

pressure

flow

4-20ma 
Sensors

Usage & psi

• 1-15 minute sample rate
• 5-15 minute transmission rate

Sensus Head End 
RNI: Region Network 
Interface

Draft Interim Solution

FME

Smart Water 
Tableau 

Dashboard

SCADA
HistorianSeeq

Near Real Time:
Goal 30 minutes

Data Lake



DRAFT TABLEAU DASHBOARD



FUTURE STATE – TO INVESTIGATE

1 min.

5 min.

5 min.

5 min.

Smart Water Equipment

15 min.

15 min.

pressure

flow

4-20ma 
Sensors

Usage & psi

• 1-15 minute sample rate
• 5-15 minute transmission rate

Sensus Head End 
RNI: Region Network 
Interface

ESRI Enterprise “p” 
Portal (On Premise)

ESRI Common Operating View

SCADA
Historian

Data Lake

Data 
Lake

Streaming 
Data Service

ESRI GeoEvent



NEXT STEPS ON THE JOURNEY

1. Continue installing sensors at strategic sites throughout the distribution system
2. Pilot GeoEvent architecture with AMI sensors from Sensus Headend (RNI)
3. Evaluate ESRI pilot as possible platform for Common Operation View

Keys to success
• Start simple, add complexity as understanding matures
• Don’t be afraid to fail; fail small and quickly
• Expand access to the sensor data to more staff
• Consistent progress is better than no progress
• Refresh the roadmap vision as technology changes



QUESTIONS?
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