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Agenda

• Tacoma Water background

• AMI and Smartwater sensors

• Model rebuild and EPS calibration

• SCADA to model connections

• What's next

Mt. Rainier & 11th St Bridge, looking 
south from Firefighters' Park in Tacoma



Tacoma





Tacoma Water

• 360,000 retail population served

• 49 MGD Average Day
• 34 MGD Retail
• 13 MGD Regional Partners
• 2 MGD Wholesale

• 1,400+ miles of main

• 52 pressure zones

 Tacoma Water Service Area



Advanced 
Metering 
Infrastructure 
(AMI)



Advanced Metering Infrastructure

• Fully deployed (~ 1 year)

• Hourly volumes for every customer

• Customer meter elements in model 
(Takes minutes to update demands)

• Created 172 diurnal curves

Challenges:

• Data storage & retrieval

• Not all meters have same interval



Smartwater Sensors
Distributed devices throughout 
system, in addition to SCADA

• Flow

• Pressure

• GIS / Tableau Dashboards

Challenges:

• Data Management

• Low velocities

• Flow meter installation in ROW



EPS Model Build & Calibration

• Rebuild model (steady state)

• Extract and analyze AMI data

• Build EPS scenarios

• Retrieve SCADA and SmartWater data

• Validate/Calibrate



Calibration to 
Smartwater 
Devices
• Pressure within tolerance 

at 94% to 98% of all (160) 
Ally meters at different 
evaluated times of day in 
both scenarios (winter 
and max day).



Calibration to 
SCADA Pressures
• Good correlation

• Results highlighted 
transmission system 
pressure dependency on 
flow settings

• Impact from wholesale 
customer pumping? 
(SCADA difficult to obtain)

Max Day (8/16/2023) Transmission System Hydraulic Grade (feet)__



Calibration 
to Tank 
Levels
• Reservoir levels 

track so closely…
• that we can focus 

on the areas that 
pop due to larger 
discrepancies

Max Day (8/16/2023) Reservoir Levels (feet)__



Calibrated Flows

• Closed-zone flows track demands 
tightly

• Pumps feeding reservoirs track 
closely with adjustments

• Model based on precise local 
AMI could diagnose calibration 
needs or low flow gaps at SCADA 
meters (more confidence in 
model than in SCADA)



SCADA Connections

• Model elements connected to real-world data 
(e.g. Flow, tank levels, pump status, etc)

• Model connected to smartwater devices

• SCADA (major facilities): Excel import/export

Challenges:

• Smartwater devices not "live" (~4 hour lag)

• SCADA Cybersecurity: Firewalls, limited access, 
and many stakeholders. Excel import/export



Future

• Tighter network of Smartwater sensors

• Continued focus on "Big Data" and how to use it

• Discussing easier access to SCADA data

Challenges:

• Model use through common operating platform would require 
numerous pre-loaded scenarios due to system complexity

• Staff resources to maintain software and devices

• Low velocities limit potential flow meter locations



Summary

• AMI and field sensors a huge win for calibration

• Historical data either directly (Smartwater) or indirectly 
(SCADA via Excel) imported to model

• Challenges:
• Cybersecurity (appropriately) creates friction in data transfer
• Modeling staff still “gatekeep” due to lack of simpler interface
• Software staff support and expense can be an issue

• Worth it, but expect it to take a decade
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